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I. INTRODUCTION
Much ado has been made of the technological advances emerging

out of the digital revolution.1 Now that technology exists to convert all
forms of information-movies, music, newspapers, voice, video-into
digital "software," prognosticators have made great sport of predicting
how quickly our televisions, telephones, VCRs and newspapers will be
replaced by a unified medium through which we can scan the day's news,
order video-on-demand, video conference with friends, balance the
electronic checkbook, place a grocery order, send a few emails, compose a
computer-generated song and, perhaps, publish a sonnet. What many
futurists overlook is that while such a unified medium may provide
consumers with a greater variety of the information they seek at much
greater speed, it also opens up new opportunities for consumers to
receive information they do not seek at much greater speed and in much
greater volume. I refer to the equivalent of junk mail in the unified
medium.

While unwanted commercial solicitations have been a fact of life for
a long time, never before have they threatened the viability of an entire
mode of communication. Because the marginal costs of producing and
distributing electronic junk mail are very low, the incentives for
advertisers to flood the network with unsolicited commercial solicitations
are substantial. Left unchecked, this flood of advertisements could
produce a tragedy of the commons; advertisers, acting in their rational
self-interest, will distribute as many unsolicited advertisements as they
can until most users of the medium find that the effort of sifting through
unwanted solicitations has become too great. At a minimum, this result
would substantially impede communication through the medium.

This article considers the recognized means to avoid the tragedy of
the commons-self-regulation, regulation by market forces, and
government regulation-and concludes that some government regulation
of unsolicited commercial solicitations in a unified medium is likely to be
necessary and will be permissible under the prevailing interpretation of
the First Amendment.

Before proceeding further, the terminology used in this article merits
a short discussion. The object under study is the practice of sending

1. For example, when predicting the benefits made possible by developments in digital
technology, the Commerce Department gushed:

Imagine you had a device that combined a telephone, a TV, a camcorder, and a
personal computer. No matter where you went or what time it was, your
child could see you and talk to you, you could watch a replay of your team's
last game, you could browse the latest additions to the library, or you could
find the best prices in town on groceries, furniture, clothes-whatever you
needed.

Administration Policy Statement, 58 Fed. Reg. 49,025, 49,026 (1993).
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unsolicited commercial solicitations; these include the credit card
applications and catalogues you often receive in the mail, the phone call
from the long distance phone company asking you if you want to switch
your service, or the Internet email inquiring about your interest in
purchasing a cassette tape of erotic readings.2 The advertising industry
considers these all to be forms of "direct marketing" because they are
solicitations sent directly from the advertiser to a known universe of
consumers. Direct marketing is distinguished from mass marketing, by
which advertisements are transmitted via mass media to an imprecisely
known universe of consumers.3 This article will not adopt the industry
phrase "direct marketing" because in the eyes of most recipients these
solicitations are better described as junk.4  A more accurate legal
description would be unsolicited commercial solicitations, but repetitious
use of this phrase--or worse, its acronym (UCS)-would be cumbersome
for reader and writer alike. Therefore, for the sake of variety, this article
also uses the terms "junk communications," "unsolicited advertisements"
and "spam"5 to designate unsolicited commercial solicitations sent
directly from advertiser to consumer.

Part II briefly surveys the permissible scope for regulation of
unsolicited commercial solicitations in developed media--door-to-door
solicitations, junk mail, junk phone and junk fax. The First Amendment,6

as currently interpreted, requires courts to apply intermediate scrutiny to
content-based regulations of commercial speech. Under that test,
complete bans on junk communications through any media have been held
to be unconstitutionally overbroad--except in the case of junk fax. But
restrictions allowing individuals to stop the flow of junk communications
or to limit certain technologies that can be used for unsolicited
communications have been upheld.

Part IMl first reviews current attempts by private parties to regulate
electronic junk mail on the Internet. These attempts have been mostly

2. A recent widespread commercial solicitation on the Internet is an advertisement for
the "Euphoria Tape' which exhorts recipients to "[d]o the Euphoria Tape alone the first
time, and then with a lover. It's a phenomenon you will feel within the first 3 minutes-
what you feel the rest of the time is unbelievable. [The tape is] an audio stimulation of
brain centers controlling pleasure." Rus Coats, Marketers lamming the Internet with Junk
E-mail, SACRAMENTO BEE, Feb. 7, 1996, at 2.

3. Within the industry there is some rivalry between direct marketers and mass
marketers; many in the direct marketing industry blame television advertisers for labeling
direct mail as "junk mail." See, e.g., James R. Rosenfield, Confessions of a Gasp "Junk
Mailer", DIRECT, May 1994, at 82 (pointing out that most television advertising is as much
junk as is direct advertising).

4. See id.
5. This is the term used by Internet inhabitants for electronic junk mail. See infra part

II.A.
6. The First Amendmt to the United States Constitution simply provides: "Congress

shall make no law... abridging the freedom of speech, or of the press.... U.S. CONST.
amend. I.
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unsuccessful and probably will continue to fail absent some government
regulation. Instead of considering how the government might regulate the
Internet as it is presently constituted, this part anticipates that a new,
unified medium will emerge in which most, if not all, of our
communications will consist of paperless, digital bits of information
moving along an open network and funneled through a single box in our
homes and offices. This part next considers what might happen were
there no regulation of unsolicited solicitations in this medium. Concluding
that unregulated electronic junk mail could substantially impede the
medium's functioning, the part then considers what market responses
might develop to prevent such an outcome. Part Ill concludes with an
assertion that market regulation alone will not sufficiently respond to
unsolicited commercial solicitations, and that some form of government
regulation will be necessary.

Part IV explores whether the principles and doctrine of the law on
junk communications set out in part II can readily support government
regulation of unsolicited commercial solicitations in a unified medium.
This section indicates that some forms of regulation, such as a
requirement that unsolicited commercial solicitations bear a label
identifying them as such, probably would be supportable under existing
First Amendment doctrine. A more difficult issue arises if the government
attempts to ban junk communications altogether.

II. JUNK COMMUNICATIONS-PRESENT LAW AND
COMMENTARY
In the recent past, advertisers have moved quickly to exploit the

potential of newly developed media to purvey their wares. The ardency
and perceived intrusiveness of such efforts have led to statutory
responses to regulate these sales techniques. Advertisers have challenged
the constitutionality of these statutory responses in court, with mixed
results.

Litigation has arisen with regard to door-to-door sales,7 unsolicited
mail,8 unsolicited telephone calls,9 and unsolicited fax transmissions.10

7. See Project 80's, Inc. v. City of Pocatello, 942 F.2d 635, 639 (9th Cir. 1991); Howard
B. Altman, Note, Strangers in the Night: Ordinances Restricting the Hours of Door-to-Door
Solicitation, 63 WASH. U. L.Q. 71, 77-78 (1985).

8. See, e.g., Rowan v. United States Post Office, 397 U.S. 728 (1970).
9. See generally Mark S. Nadel, Rings of Privacy: Unsolicited Telephone Calls and the

Right of Privacy, 4 YALE J. ON REG. 99 (1986) (referring to cases, statutes and FCC
regulations on junk phone calls).

10. See Jennifer L. Radner, Comment, Phone, Fax and Frustration: Electronic Commercial
Speech and Nuisance Law, 42 EMORY L.J. 359 (1993).
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Interestingly, many of the issues have been developed in the context of
unsolicited contacts made by attorneys."

With regard to unsolicited commercial solicitations made door-to-
door, by mail and by phone, the dominant theme of the litigation has been
to balance the First Amendment rights of the advertisers to speak and
individuals to hear that speech against other individuals' rights to
privacy in their homes. With regard to junk fax, legislatures and courts
have employed a different analysis because most persons affected by
unsolicited fax transmissions have been businesses, whose privacy
interests carry less weight. In the junk fax context, courts have allowed
government regulation because junk faxes use the recipient's paper and
ink (a conversion or unjustified cost-shifting rationale) and the junk fax
transmission precludes other, desired, transmissions from getting through
(a scarcity rationale).

A problem that arises in many of the challenges to content-based
government regulation of unsolicited commercial solicitations is that the
regulations are stated overbroadly, such that they reach unsolicited
religious or political solicitations, which are protected by a stricter
judicial test for legitimacy. While this is likely to remain an issue with
respect to junk communications in a unified medium, the focus of this
article is on regulating those unsolicited communications that are clearly
commercial in nature.

This section briefly discusses the First Amendment test for
government regulation of commercial speech and then reviews how that
test has thus far been applied to government regulation of unsolicited
commercial solicitations. From this review, I draw some general
principles about the permissible scope of government regulation of junk
communications.

A. The Central HudsonlFox Test

In 1996, commercial advertisers celebrated the twentieth
anniversary of receiving heightened judicial scrutiny for government
regulation of commercial speech. Until 1976, the Supreme Court adhered
to the rule that while the First Amendment guards against government

11. With regard to unsolicited "snail" mail from attorneys, see Shapero v. Kentucky
Bar Assoc., 486 U.S. 466 (1988); Katherine A. Laroe, Comment, Much Ado About Barratry:
State Regulation of Attorney's Targeted Direct-Mail Solicitation, 25 ST. MARY'S L.J. 1513
(1994). With regard to unsolicited electronic mail from attorneys, see generally Michael L.
Winick, et al., Attorney Advertising on the Internet: From Arizona to Texas-Regulating
Speech on the Cyber-Frontier, 27 TEX. TECH L. REv. 1487 (1996); Brian G. Gilpin, Note,
Attorney Advertising and Solicitation on the Internet: Complying with Ethics Regulations
and Netiquette, 13 J. MARSHALL J. COMPUTER & INFO. L. 697 (1995).
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restriction of speech in most contexts, "the Constitution imposes no such
restraint on government as respects purely commercial advertising." 12

With the development of our information economy, however, the
Court has come to read the First Amendment to provide broader
protection over the nexus between the marketplace of ideas and the
marketplace for goods and services. Thus, in 1976, the Court invalidated
a state statute barring pharmacists from advertising prescription drug
prices on the ground that the First Amendment protected consumers'
interest in a free flow of commercial information to better assist their
purchasing decisions.13 Some commentators have challenged the distinct
treatment of commercial speech under the First Amendment, 14 but the
Court appears firmly committed to its course.

By 1980, the Court had settled on intermediate scrutiny as the
appropriate standard of review for restrictions on most commercial
speech. Under this test, commercial speech that neither concerns
unlawful activity nor is misleading may be regulated if: (1) the
government asserts a substantial interest in support of its regulation; (2)
the government demonstrates that its restriction on commercial speech
directly and materially advances that interest; and (3) the regulation is
narrowly drawn.' 5

For a state interest in a regulation to be substantial, the government
must show that the regulation is directed at a "real" harm rather than a
conjectural harm.'6 To show that a regulation directly and materially
advances the state interest, the government must demonstrate that the
regulation will in fact alleviate the real harm to a material degree.' 7 To be
narrowly drawn, a government regulation does not have to be the least
restrictive means available; rather, there must be a "reasonable fit"
between the government interest and the regulation.18 In determining
whether a fit is reasonable, the presence of "numerous and obvious less-
burdensome alternatives" to the restriction is relevant. 9

12. Valentine v. Chrestensen, 316 U.S. 52, 54 (1942).
13. Virginia State Bd. of Pharmacy v. Virginia Citizens Consumer Council, Inc., 425 U.S.

748, 761-70 (1976).
14. See generally Ronald K. L. Collins & David M. Skover, Commerce & Communication,

71 TEX. L. REv. 697 (1993); Alexander Kozinski & Stuart Banner, Who's Afraid of
Commercial Speech?, 76 VA. L. REV. 627 (1990).

15. Central Hudson Gas & Elec. Corp. v. Public Serv. Comm'n, 447 U.S. 557, 564-65
(1980); accord Florida Bar v. Went For It, Inc., 115 S. Ct. 2371, 2375-76 (1995).

16. Edenfield v. Fane, 507 U.S. 761, 770-71 (1993).
17. Rubin v. Coors Brewing Co., 115 S. Ct. 1585, 1592 (1995) (citing Edenfield, 507 U.S.

at 770-71).
18. Board of Trustees v. Fox, 492 U.S. 469, 480 (1989).
19. City of Cincinnati v. Discovery Network, Inc., 507 U.S. 410, 418 n.13 (1993)

(invalidating city ordinance that selectively banned newsracks belonging to commercial
handbill distributors but not those belonging to newspapers).
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B. The Test Applied
Interestingly, many of the cases applying the Central Hudson test to

unsolicited mail or phone calls involve ethics regulations limiting
attorneys or other professionals from sending junk mail or making junk
calls.2" However, these cases are of limited value in analyzing the general
principles for permissible government regulation of junk communications
because the state's licensing power gives it an independent interest in
regulating commercial communications by lawyers and other
professionals. This independent interest acts as a thumb on the scale in
the First Amendment balance, leading courts to uphold some regulations
that would probably be impermissible in other contexts.

Nevertheless, sufficient case law exists to tease out the general
principles on which courts rely to assess government regulation of junk
communications. A recurrent issue that will not receive much discussion
here is whether content-based regulations are narrow enough to effectively
disaggregate and regulate only commercial solicitations but not
solicitations by political or religious organizations. The focus of the
discussion is on the courts' analyses once they are satisfied that the
regulation reaches only unsolicited solicitations that are purely
commercial.

1. DOOR-TO-DOOR

Governmental restrictions on door-to-door solicitation pit the
state's interests in protecting residential privacy and in preventing crime
against advertisers' rights to use an inexpensive avenue of speech. The
First Amendment does not guarantee an absolute right "to enter on the
premises of another and knock on a door for any purpose."2' But while
door-to-door solicitation may be a nuisance to residents and a possible
blind for criminal activity, the Court has asserted that door-to-door
solicitation also is a valuable and inexpensive means for disseminating
ideas.22 To balance the interests of residential privacy and free speech,
the Court has held that state and local governments may not ban door-to-
door solicitation altogether,23 but they may impose reasonable time, place
and manner restrictions on all door-to-door solicitations.24 Commercial
solicitations, in theory, are potentially subject to even more burdensome

20. See, e.4., Florida Bar v. Went For It, Inc., 115 S. Ct. 2371 (1995); Ohralik v. Ohio
State Bar Ass n, 436 U.S. 447 (1988).

21. Hynes v. Mayor of Oradell, 425 U.S. 610, 619 (1976).
22. Martin v. City of Struthers, 319 U.S. 141, 145-46 (1943).
23. Id. at 149.
24. E.g., Pennsylvania Alliance for Jobs & Energy v. Council of Munhall, 743 F.2d 182,

185 (3d Cir. 1984).
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regulation; 2 however, the government also may not ban door-to-door
commercial solicitations altogether.26  Such a ban would treat all
commercial solicitations as trespasses per se, even if some residents may
have welcomed the solicitations.27  The government may not supplant
private decision making as to whether the solicitations are welcome.

2. JUNK MAIL

Junk mail has been subject to relatively little governmental
regulation, despite (or perhaps because of) its pervasiveness as a daily
reality. In the sparse case law that does exist, courts have upheld
government regulation that enables individuals to filter junk mail but have
invalidated regulation in which the government filters junk mail.

a. Junk Mail as Social Phenomenon

The United States Postal Service would have you deny that there is
any such thing as "junk mail."28 Many advertisers in the "direct
marketing" business also would prefer that you speak of unsolicited
commercial solicitations that arrive in your mail slot as "direct mail,"
although some have given up the fight.29 Regardless of the label,
unsolicited commercial solicitations made by mail involve a large part of
the American economy and are a pervasive social reality. Some estimate

25. See Central Hudson Gas & Elec. Corp. v. Public Serv. Comm'n, 447 U.S. 557, 564-65
(1980).

26. See Project 80's, Inc. v. City of Pocatello, 942 F.2d 635, 639 (9th Cir. 1991) (holding,
on remand from Supreme Court, that even under the Fox "reasonable fit" standard, complete
ban on commercial solicitation is unnecessarily broad in furthering the state's interest in
protecting privacy and preventing crime).

27. Id. at 638-39.
28. See Postal Notes, WASH. POST, Feb. 21, 1996, at A17 (Postal Service advertisement

admonishing the public to respect direct mail and not use phrase "junk mail"). In fact, the
United States Postal Service is aggressively seeking to increase the volume of junk mail sent
by advertisers. See WALL ST. J., Oct. 25, 1996, at B22 (full-color, full-page advertisement
promoting the benefits to advertisers of "direct mail" over mass media advertising).

29. Compare, e.g., Denison Hatch, An Alternative to "Do Not Mail", TARGET MARKETING,
March 1995, at 80 (exhorting industry colleagues to challenge negative publicity on junk
mail) with Rosenfield, supra note 3, at 82; Phil Herring, Life Beyond the Spreadsheet; the
Future of Direct Marketing, FUND RASING MGMT., January 1992, at 36 (urging direct
marketers to accept term "junk mail" and to respond by better targeting audience so that
unsolicited mail no longer will be considered "junk").

This rhetorical battle seems ill-advised on several levels. First, it is insulting to people
who consider unwanted solicitations to be junk to tell them otherwise. See, e.g., Make Post
Office Recycle Junk Mail, Wis. ST. J., Feb. 17,1996, at 7A (letter to editor) (expressing anger
at Post Office advertising campaign against moniker "junk mail"). Second, attaching or
removing the label "junk' wil not in itself alter consumer behavior. Why, for instance,
have we not seen an analogous campaign waged by Frito-Lay to relabel "junk food" as
"fun food" or some such name? A recipient may occasionally respond to an unsolicited
solicitation but continue to regard the entire class of such communications as "junk."

VOL 11:2
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that 62 billion pieces of unsolicited mail are sent per year.30 Up to forty-
four percent of these are thrown away unopened and unread.31 That has
little effect on the practice because some advertisers can make a profit
with only a one percent response rate,32 and most advertisers expect less
than ten percent of junk mail recipients to respond. 3  While increased
costs might reduce the total volume of junk mail, the Postal Rate
Commission recently reduced the cost of sending pre-sorted junk mail by
3.7 percent.34

A large number of Americans consider junk mail to be annoying or
even offensive.35 Many are willing to pay to avoid it.36 Additionally,
concern is growing about the harm done to the environment by the
resource consumption involved in producing and disposing of junk mail. 37

This concern remains somewhat diffuse because the environmental groups
most likely to put the concern in focus are themselves junk mailers.3 s

This discontent has led to a governmental regulatory response.
Numerous pieces of legislation have been proposed to regulate junk
mail,39 but because the phenomenon is so pervasive and so many interests
rely on junk mail for revenue, the proposed legislation very rarely becomes
law. Thus, to the extent that junk mail is regulated, it is done so
primarily by forces other than the law.

30. See "Stop the Junk Mail" Kit Soothes Raw Nerve of American Public; Cuts Out
Virtually All Junk Mail While Allowing Wanted Mail to Get Through, PR NEWSWIRE, Nov.
21, 1995, available in LEXIS, News Library, Wires File [hereinafter Stop the Junk Mail];
Michael W. Miller, "Greens" Add to Junk Mail Mountain, WALL ST. J., May 13, 1991, at B1
(putting the figure at 63 billion for 1990).

31. Stop the Junk Mail, supra note 30. Others estimate that only fifteen percent of the
unsolicited pieces of mail were discarded unopened. Miller, supra note 30, atB1.

32. See Herring, supra note 29, at 36.
33. See Rosenfield, supra note 3, at 82 ("Everyone knows that more than 90% of direct

mail turns into literal junk; how many people get response rates of more than 10%,
particularly in mass mailings?").

34. Postal Panel OKs Rate Cut for Junk Mail; Commission Rejects Hike in Price of 1st-
Class Stamp, CI. TRiB., Jan. 27, 1996, at N1.

35. See, e.g., Stop the Junk Mail, supra note 30.
36. A company marketing a "Stop the Junk Mail" kit that will filter out unwanted mail

received 7,000 calls in its first two weeks in business. Id. Private Citizen, Inc. (1-800-288-
5865), an Illinois company, sells a service to remove people's names both from junk mail
address lists and national telephone solicitation lists.

37. See CHRIS CALLWELL, 50 SIMPLE THINGS YOU CAN Do TO SAVE THE EARTH (1991)
(best-selling book urging a stop to unwanted junk mail as first suggestion).

38. See Paul N. Bloom, et al., Avoiding Misuse of New Information Technologies: Legal
and Societal Considerations, 58 J. MARKETING 98 (1994) (describing, inter alia,
environmentalists' shift from command "Stop Junk Mail" to "Stop Unwanted Junk Mail" in
CALLWELL, supra note 37).

39. See Hatch, supra note 29, at 80 ("So far some 430 bills have been introduced in
federal and state legislatures to limit ad mail, limit the access to names, the rental of lists
and the perceived, invasion of privacy."); Herring, supra note 29, at 36 ("There are
currently 600 bills at the state and federal level which directly affect direct marketers,
covering telemarketing, privacy and environmental issues.").
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Members of the direct mail industry have responded to public anger
with limited self-regulation: the Direct Marketing Association (DMA) is
the trade association for the industry, and it assists consumers in
removing their names from DMA-member solicitation lists.4" As of 1995,
3.5 million consumers were on the list, which was expanding at a rate of
50,000 per month.4' In addition to self-regulation by the industry,
individuals have occasionally found other means to respond to junk mail;
for example, one creative person successfully used state contract law to
strike back.42

Another emerging regulatory tactic is attempting to restrict
marketers from buying and selling names, addresses, and other personal
information. In a novel Virginia case, the plaintiff claimed a right under
the state's right-of-publicity statute to be asked for consent before a
marketer traffics in his personal information, and a right to be
compensated if it does.4 3  In addition, the New Jersey legislature
considered a measure that would allow marketers to traffic in the

40. To be removed from unk mail lists, write to: Mail Preference Service, P.O. Box
9008, Farmingdale, N.Y. 11735-9008. To be removed from telephone marketing lists, write
to: Telephone Preference Service, P.O. Box 9014, Farmingdale, N.Y. 11735-9014. In both
cases, supply full name, variations on one's name, full address and phone number.

41. Hatch, supra note 29, at 80. Approximately 875 million names (including variations
on the same name) have been deleted as of May 1994. Tara Aronson, Fighting Back, S.F.
CHRON., May 25, 1994, at 1Z1.

42. Junk Mail Crusader Wins Battle in Small Claims Court (National Public Radio
broadcast, Feb. 8, 1996) , available in LEXIS, News Library, Script File. A San Diego
software engineer, Robert Beken, bought a book at a Computer City outlet. On the back of
his check he wrote the following contract:

Computer City agrees not to place Robert Beken on any mailing list or send
him any advertisements or mailings. Computer City agrees that breach of this
agreement by Computer City will damage Robert Beken and that these
damages may be pursued in court, further, that these damages for the first
breach are [$1,0001. The deposit of this check for payment is agreement with
these terms and conditions.

Id. Shortly after the store cashed his check, Mr. Beken received a number of advertisements
from the chain. Mr. Beken sued the retailer in San Diego Municipal Court and was
awarded $1,000 plus $21 in court costs. Id.

43. Ram Avrahami filed his suit against U.S. News and World Report for selling his
name and address without obtaining his permission. Paula Squires, Lawsuit Could Force
Direct-Mail Firms to Change Tactics, RICHMoND TIMES DISPATCH, Feb. 4, 1996, at El. Mr.
Avrahami filed the suit in the Arlington Coun General District Court (small claims)
seeking $100 in compensatory damages and $1,200 in punitive damages. Id. The Court
dismissed the suit without prejudice in February 1996 on the ground that it did not have
jurisdiction to grant the relief sought. Paula Squires, Junk Mail Suit Unexpectedly
Dismissed, RICHMOND TIMES DISPATCH, Feb. 7, 1996, at C1. U.S. News filed a parallel
action in the Arlington County Circuit Court (trial court of general jurisdiction) for a
declaration of the legality of its practice of trafficking in names and addresses. The trial in
that case was held on June 6, 1996, the court ruled in favor of U.S. News, and, on September
11, 1996, Mr. Avrahami appealed to the Virginia Supreme Court. Steve Twomey, A Brave
Heart Fights Fiercely For Our Names, WASH. POST, Sept. 30, 1996, at BI.
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personal information of only those state residents who consented to such
use of their personal information. 4

b. Junk Mail and the First Amendment

In the few cases involving legal regulation of junk mail, the issue
raised is how to strike the First Amendment balance between a
commercial mailer's interest in speaking and citizens' privacy interest in
controlling the items that enter their homes. As early as 1970, the
Supreme Court took judicial notice of the fact that the average person's
mail is overwhelmingly made up of material she did not seek sent by
persons she does not know.45 Because some citizens find unsolicited junk
mail to be offensive, the Court has held that where a government
regulation grants the citizen the unfettered discretion to refuse to receive
unwanted mail, the regulation is a constitutionally permissible protection
of individual privacy.46 This is because "[iun today's complex society we
are inescapably captive audiences for many purposes, but a sufficient
measure of autonomy must survive to permit every householder to
exercise control over unwanted mail."47 Thus, when preventing the
receipt of junk mail requires an affirmative act on the part of the citizen,
it is that private act rather than a government edict that frustrates the
commercial mailer's efforts to communicate.48

However, when the government attempts to protect individual
privacy by preventing an entire category of unsolicited commercial
solicitations from being sent through the mail on the ground that the

44. Terry Pristin, New Jersey Daily Briefing; Bill Would Curtail Junk Mail, N.Y. TIMES,
Feb. 12, 1996, at B1; Ken Liebeskind, NJ Sen. to Propose Opt-in Legislation; Invasion of
Privacy Must End, says Codey, DM NEWS, Jan. 22, 1996, at 1.

45. Rowan v. United States Post Office, 397 U.S. 728, 736 (1970).
46. Id. at 736-37 (upholding federal statute allowing recipient unfettered discretion to

request that the Postmaster inform a sender to stop sending any future mailings to that
recipient).

47. Id. at 736.
48. See, e.g., South-Suburban Hous. Ctr. v. Greater S. Suburban Bd. of Realtors, 935

F.2d 868 (7th Cir. 1991) (upholding municipal ordinance precluding real estate agents from
mailing solicitations to homeowners who had indicated a desire not to receive those
solicitations); Curtis v. Thompson, 840 F.2d 1291 (7th Cir. 1988) (upholding state statute
with similar real estate prohibition); Baldigo v. Postmaster Gen., 514 F.2d 142 (7th Cir.
1975).

While these cases uniformly recognize the substantiality of an individual's privacy
interest while in her hmme, the privacy interest of a public official in her office is quite
circumscribed. United States Postal Service v. Hustler Magazine, Inc., 630 F. Supp. 867
(1986) (holding that Members of Congress cannot use the statute upheld in Rowan to stop
receipt of lewd magazine at their offices because magazine publisher has an independent
right to petition the government, which changes the balance struck in Rowan as applied to
Congressional offices). What is left untested in the junk mail context is the strength of a
business entity's privacy interest in regulating the inflow of junk mail.
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solicitation is offensive, the government violates the First Amendment.49

The First Amendment does not permit the government to prohibit speech
as intrusive unless the "captive" audience cannot avoid objectionable
speech.5 ° Recipients of junk mail can avoid offensive speech because the
"'short, though regular, journey from mail box to trash can ... is an
acceptable burden... so far as the Constitution is concerned."''
Moreover, there may be some willing junk mail recipients whose interests
in communication also would be frustrated by a government ban on
certain classes of junk mail.

c. Junk Mail, Attorneys, and the First Amendment

A sub-class of junk mail cases involving solicitations by attorneys
and other professionals also exists. Whether the holdings in these cases
are of more general application is difficult to gauge because the state
asserts two independent interests in regulating solicitations by
professionals: protecting the privacy of recipients and regulating
professionals licensed by the state. When upholding these regulations,
the courts have not explicitly parsed which interests are being advanced
by the regulation. The trend in these cases appears to be to allow for
greater governmental regulation of solicitations by professionals.5 2

The government may prohibit attorneys from sending unsolicited
mail for a brief period of time when that mail is likely to be a significant
invasion of privacy and when attorneys have available alternative means
of advertising their services.5 3 In addition, because communications from
attorneys have the potential to have a coercive effect, the government
may require attorneys to label their unsolicited commercial solicitations as
an "Advertisement."5 4

49. See Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60, 75 (1983) (declaring
unconstitutional a federal statute that prohibited unsolicited mailing of advertisements for
contraceptives); cf. Hannegan v. Esquire, Inc., 327 U.S. 146, 157 (1946) (invalidating
Postmaster General's procedure by.which it determined postal rates according to whether
publication "contributes to the public good and public welfare").

50. Bolger, 463 U.S. at 72.
51. Id. (quoting Lamont v. Commissioner of Motor Vehicles, 269 F. Supp. 880, 883

(S.D.N.Y.), affid, 386 F.2d 449 (2d Cir. 1967), cert. denied, 391 U.S. 915 (1968)).
52. See, e.g., Florida Bar v. Went For It, Inc., 115 S. Ct. 2371, 2378-79 (1995) (5-4

decision) (allowing for 30-day post-accident ban on targeted mail by attorneys).
53. See id. at 2381.
54. See, e.g., In re R.M.J., 455 U.S. 191, 206 n.20 (1982) (holding that imposition of

labeling requirement is constitutional); Texans Against Censorship, Inc. v. State bar, 888 F.
Supp. 328 (E.D. Tex. 1995) (upholding attorney disciplinary rues requiring attorneys to
mark unsolicited solicitations made by mail as an "Advertisement" when such mail is likely

in rcipient); Spencer v. Honorable Justices, 579 F. Supp. 880, 890 n.13
) (indicating labeling requirement for unsolicited solicitation by attorney

sufficient protection ofprivacy for ose potentially offended by solicitation); Florida Bar
v. Herrick, 571 So. 2d 1303, 1305-07 (Fa. 1990) (disiplining lawyer who sent letter not
marked "Advertisement"); see also Laroe, supra note 11, at 1549 (1994) (appendix
collecting state laws requiring attorneys to identify solicitations as such).
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The labeling requirement potentially could be applied to all
commercial solicitations. In upholding labeling requirements for attorney
solicitations, the decisions appear to reflect a broader principle that a
government labeling requirement places only a slight burden on the
speaker and the consumer has a strong interest in knowing the nature of a
communication received. In addition, commercial speech is entitled to
intermediate judicial scrutiny only to the extent that the speech is not
misleading.5 5  A government labeling requirement may actually provide
greater protection for the sender by curing what might otherwise be
misleading commercial speech.

d. Summary

In sum, government regulations that merely assist individuals in
acting affirmatively to stop the inflow of junk mail are permissible
because such regulations simply provide an enabling structure in which
individuals can guard their own privacy against communications they
regard as offensive. In contrast, government regulations that prohibit a
mailer from sending junk mail that the government deems offensive are
impermissible because the government supplants private decisionmaking
with regard to desired communications.5 6 To facilitate private decision
making, the government can require a mailer to label junk mail as an
unsolicited commercial solicitation.

3. JUNK PHONE

Unsolicited commercial solicitations made by telephone, like junk
mail, have become a pervasive-and many would add, invasive social
reality. The practice grew significantly during the 1980s.-7 By 1990, more
than 30,000 telemarketing firms in the United States, employing more
than 18 million people, generated aggregate sales in excess of $400
billion." One reason for the expansion in junk phone calls has been the
technological development of automatic telephone dialing systems

55. Central Hudson Gas & Elec. Corp. v. Public Serv. Comm'n, 447 U.S. 557, 564-65
(1980).

56. Under current First Amendment doctrine, a regulation prohibiting condom
advertisements also could be struck down as a content-based regulation that fails to remain
viewpoint-neutral. See R.A.V. v. St. Paul, 505 U.S. 377, 387-90 (1992).

57. Revenues from telephone solicitations increased sixfold from 1982 to 1983.
Telephone Calls from Computers May Be Curbed by Lawmakers, INVESTOR'S DAILY, Aug. 15,
1991, at 25.

58. Memorandum Opinion and Order, In the Matter of Rules and Regulations
Implementing the Telephone Consumer Protection Act of 1991, 10 F.C.C.R. 12391, 12392
(1995) [hereinafter Memorandum Opinion and Order].
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(ATDS). 9 Use of auto-dialing systems greatly reduces the cost of
telemarketing.6 °

Unsolicited telephone solicitations are intrinsically more invasive of
privacy than junk mail.61  A junk call requires an immediate response
because-at least for the time being-there is a cultural expectation that a
person should answer a telephone call at the time it comes in.62 Some
also argue that aural communication is inherently more intrusive than
visual communication.63 The perceived intrusion of a junk call is worse
when the caller is not even a person but a machine.64

As with junk mail, telemarketers have engaged in some self-
regulation,6 but this effort has been largely ineffective at stemming public
frustration with junk phone calls.66 Perhaps because the intrusiveness of
junk calls is treated as a legislative fact,67 government has responded by
regulating junk phone calls far more extensively than it has regulated junk
mail.

59. "The term 'automatic telephone dialing' system means equipment which has the
capacity-(A) to store or produce telephone numbers to be called, using a random or
sequential number generator; and (B) to dial such numbers." 47 U.S.C. § 227(a)(1) (1994).

60. For example, an auto-dialing machine with a cost of $1,800 enables the owner to
dial 1,500 telephone numbers per Jay with no more effort than pushing a button. Ann
Marie Arcadi, Note, What About the Lucky Leprechaun?: An Argument Against "The
Telephone Consumer Protection Act of 1991", 1991 COLUM. BUS. L. REv. 417, 418 & n.5
(citing interview with manufacturer of automatic telephone dialing systems).

61. Nadel, supra note 9, at 103; Consuelo Lauda Kertz & Lisa Boardman Bumette,
Telemarketing Tug-of-War: Balancing Telephone Information Technology and the First
Amendment with Consumer Protection and Privacy, 43 SYRACUSE L. REV. 1029 , 1063 (1992)
("[T]elephone messages received in one's home are more invasive of privacy rights than
mail, television messages, or telephone messages received in the office."); see also Nadel,
supra note 9, at 99 n.6 (summarizing results of a 1978 research report commissioned by
Pacific Telephone Company). In the survey, only 0.1% of respondents "liked" receiving
calls made by sales people, and only 9.1% "did not mind" receiving such calls. Id.

62. As one court has remarked: "A ringing telephone is an imperative, which, in the
minds of many, mustbe obeyed with a prompt answer." People v. Weeks, 591 P.2d 91, 96
(Colo. 1979).

63. Nadel, supra note 9, at 103 n.23 (citing FRANKLYN HAlAN, SPEECH AND LAW IN A
FREE SOCIETY 146 (1981)).

64. Congress found that automated calls are "more of a nuisance and a greater invasion
of privacy than calls placed by 'live' persons" because the caller "cannot interact with the
customer except in prep med ways" and these calls "do not allow the caller to feel
the frustration of the called party.. .. Telephone Consumer Protection Act of 1991, S. Rep.
No. 178, 102d Cong., 1st Sess. (1991), reprinted in 1991 U.S.C.C.A.N. 1968, 1970; see also
Nadel, supra note 9, at 100 n.7.

65. See supra note 40 (providing address of the Direct Marketing Association's
Telephone Preference Service).

66. For anecdotal evidence of that frustration, see Thomas Petzinger, Jr., They Keep
Workers Motivated to Make Annoying Phone Calls, WALL ST. J., Sept. 20, 1996, at B1
(describing the abuse and rejection faced by those who place junk phone calls).

67. See Telephone Advertising Consumer Rights Act, S. 1410, 102d Cong., 1st Sess.
(1991) (presenting as a finding that "[m]any consumers are outraged over the proliferation
of intrusive, nuisance calls to their homes from telemarketers").
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a. Federal Regulation

Unsolicited telephone calls have received significant attention from
both federal and state regulators. At the federal level, both Congress and
the Federal Communications Commission have been active in regulating
junk phone calls. The most recent congressional action was the Telephone
Consumer Protection Act of 1991 (TCPA).68 Congress considered federal
legislation necessary because the ease of interstate calling allowed
telemarketers to circumvent state laws regulating telephone solicitations.6 9

Pursuant to the TCPA, the Federal Communications Commission
(FCC) engaged in rulemaking to implement the Act.7" Some of the
significant regulations promulgated pursuant to the TCPA include a
"labeling" requirement by which a telemarketer must identify himself,71

time restrictions limiting calls to between 8 a.m. and 9 p.m., 72 and a
provision requiring telemarketers to record and respect do-not-call
requests.73 On reconsideration, the FCC has maintained all of these
restrictions.74

The TCPA also directed the FCC to explore the possibility of
compiling a national database of those who do not want to receive
unsolicited telephone solicitations. 7  The FCC considered the option but
decided that the costs of compiling and maintaining such a database
would exceed the benefits to the public.76

The most far-reaching regulation of junk phone calls in the TCPA is
a prohibition on artificial or prerecorded voice message calls made to
residences without prior express consent.77 Congress provided a private
right of action to assist in the enforcement of this provision. 78  The

68. Pub. L. No. 102-243, 105 Stat. 2394 (1991) (codified at 47 U.S.C. § 227 (1994)). For
a discussion of the TCPA's legislative history, see Howard E. Berkenblit, Note, Can Those
Telemarketing Machines Keep Calling Me?, The Telephone Consumer Protection Act of 1991
After Moser v. FCC, 36 B.C. L. REV. 85, 96-100 (1994).

69. Section 2(7) of Pub. L. No. 102-243 states:
Over half the States now have statutes restricting various uses of the
telephone for marketing, but telemarketers can evade their prohibitions
through interstate operation; therefore, Federal law is needed to control
residential telemarketing practices.

70. See Report and Order, In the Matter of Rules and Regulations Implementing the
Telephone Consumer Protection Act of 1991, 7 F.C.C.R. 8752 (1992) [hereinafter Report and
Order].

71. 47 C.F.R. § 64.1200(e)(2)(iv) (1994) (requiring telemarketer to provide to called
party: (1) the name of caller; (2) name of entity for whom call was placed; and (3) contact
telephone number or address).

72. 47 C.F.R. § 64.1200(e)(1) (1994) (stating that the hours are as measured by the local
time at the called party's location).

73. 47 C.F.R. § 64.1200(e)(2)(iii) (1994).
74. See Memorandum Opinion and Order, supra note 58.
75. 47 U.S.C. § 227(c)(3).
76. See Report and Order, supra note 70.
77. 47 U.S.C. § 227 (b)(1)(B).
78. 47 U.S.C. § 227(b)(3).
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breadth of the prohibition on automated calls prompted a swift court
challenge, resulting in the decision in Moser v. Federal Communications
Comm'n [Moser I].79 The Moser I court enjoined the FCC from enforcing
the prohibition on prerecorded message calls to residences on the ground
that the prohibition was a content-based regulation that did not reflect a
reasonable fit between the government's substantial interest in protecting
individual privacy and the means chosen, which still left open the
possibility of auto-dialed message from noncommercial speakers.80

The FCC appealed the decision and won.81 In Moser II, the Ninth
Circuit reversed the district court, holding that the ban on auto-dialing
machines was a content-neutral time, place, and manner restriction that
was narrowly tailored and which left abundant alternatives open to
advertisers.82 Judge Fletcher, author of the Moser II opinion, read the
statute to be content-neutral because it bans all automated calls,
regardless of content.83 While the statute uses permissive language that
allows the FCC to exempt calls not made for a commercial purpose, 4 this
permissive language alone does not convert the all-encompassing ban into
a content-based prohibition.8"

The Moser II court recognized that choosing to view the statute as a
content-neutral regulation rather than as a content-based regulation of
commercial speech was a distinction without a difference in First
Amendment terms,86 but the Moser II court appears to have made the
distinction to imply that Congress could have banned telemarketing calls
altogether. For authority to uphold the selective ban on automated
telephone calls, the court relied on a series of Supreme Court decisions
holding that underindusive government regulations on speech are
permissible so long as the government's distinction does not amount to
viewpoint discrimination.87 The court found the statute to be reasonable
because "Congress may reduce the volume of intrusive telemarketing calls
without completely eliminating the calls."88  Having prefaced this
comment with a review of permissible underindusive regulations, the

79. 826 F. Supp. 360 (D. Ore. 1993), rev'd, 46 F.3d 970 (9th Cir. 1995).
80. Moser v. FCC, 46 F.3d 970 (9th Cir. 1995) [hereinafter Moser II].
81. Id. at 971.
82. Id. at 974-75.
83. Id. Interestingly, in Judge Fletcher's opinion in Destination Ventures, Ltd. v. FCC,

46 F.3d 54 (9th Cir. 1995), decided five days earlier, she is silent when reviewing the lower
court's opinion which, in dicta, considered the ban on automated calls to be a content-
based regulation. Destination Ventures, Ltd. v. FCC, 844 F. Supp. 632, 638 (D. Or. 1994).

84. See 47 U.S.C. § 227(b)(2). The FCC adopted regulations exempting automated calls
made by tax-exempt, non-profit organizations. 47 CF.R. § 64.1200(c)(4) (1995).

85. Moser II, 46 F.3d at 973.
86. See id. (stating that the standard of review in either case is "essentially identical").
87. Id. at 974-75.
88. Id. at 975.
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court implied that Congress acted reasonably in banning automated calls
because it could have banned all telemarketing calls as unwarranted
invasions of residential privacy.

b. State Regulation

More than half the states regulate commercial solicitations made by
phone. Forty-one states and the District of Columbia have restricted or
banned intrastate automated commercial calls.8 9 Of the state statutes
prohibiting use of auto-dialing machines, three have been challenged on
constitutional grounds, with mixed results.9" A complete review of the
state law variations is beyond the scope of this article, but state law
remains a relevant consideration because the TCPA explicitly preserves
state regulations that are more restrictive than federal law.91 Most states
also have statutes banning telephone harassment that arguably could be
applied to some telemarketing practices. The Supreme Court has passed
on reviewing the constitutionality of these statutes.92

c. Summary

Unsolicited telephone solicitations are a pervasive phenomenon that
simultaneously generates a great deal of revenue and causes a great deal
of frustration. The practice is now regulated primarily by federal law,
which requires that callers fully identify themselves, allow individuals to
opt out of receiving further calls from individual telemarketers, call only
at reasonable times, and not subject recipients to a prerecorded message.
The ban on automated calls is a reasonable restriction because it reduces
the invasion of residential privacy by banning the most intrusive kind of
telemarketing while leaving open abundant alternative channels to
advertisers.

4. JUNK FAX

Regulations directed against unsolicited commercial solicitations
transmitted by facsimile machines have been the most recent challenges

89. Id. at 972.
90. Compare Lysaght v. New Jersey, 837 F. Supp. 646 (D.N.J. 1993) (invalidating New

Jersey statute banning auto-dialed commercial solicitations as violation of First
Amendment); Moser v. Frohnmayer, 845 P.2d 1284 (Or. 1993) (invalidating Oregon statute
as violation of Oregon Constitution) with State v. Casino Mktg. Group, 491 N.W.2d 882
(Minn. 1992) (upholding Minnesota statute as consistent wit both state and federal
constitution), cert. denied sub nom. Hall v. Minnesota, 507 U.S. 1006 (1993).

91. See 47 U.S.C. § 227(e)(1); Van Bergen v. Minnesota, 59 F.3d 1541, 1547-48 (8th Cir.
1995).

92. See Gorinley v. Director, Connecticut State Dep't of Adult Probation, 449 U.S. 1023,
1023-24 (1980) (White, J., dissenting from denial of certiorari) (seeking to review decision
upholding state statute that provides misdemeanor sanctions for persons who have "intent
to harass, annoy or alarm another person" when making a telephone call).
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presented to the courts. Because most communications sent by facsimile
machines are business-to-business, legislatures have justified, and courts
have analyzed, regulations on junk fax slightly differently than those on
advertisements made door-to-door, by mail or by phone. In those cases,
the state interest primarily has been to protect individual privacy in the
home. The law tends to give the privacy interests of business enterprises
less weight than the interests of individuals in their homes, and thus
governments that have regulated junk fax have asserted alternative state
interests in regulation. The two leading interests are to provide freedom
from conversion of paper and ink and to protect against preclusion of a
desired communication by an unsolicited fax solicitation. 3

a. Federal Regulation

As with junk phone, junk fax has been subjected to federal
regulation by Congress and the FCC and to extensive state regulation. On
the federal level, the Telephone Consumer Protection Act of 1991
(TCPA), in addition to regulating junk phone, prohibits altogether
unsolicited fax solicitations containing advertisements.94 Predictably, the
ban has been challenged in court, and, somewhat surprisingly, the ban has
been upheld.95

In Destination Ventures, the Ninth Circuit held that the government
has a substantial interest in preventing the shift of advertising costs from
sender to recipient-here the relevant costs are paper and toner-and in
preventing unsolicited advertisements from precluding receipt of desired
communications. The court concluded that the interest in preventing cost-
shifting is directly advanced by a total ban on fax advertisements and the
ban is a reasonable fit with the interest; the government is not required to
adopt less restrictive regulations such as time or page restrictions on
unsolicited fax advertisements.96 By using an underinclusion rationale
similar to that in her Moser II opinion, Judge Fletcher found that Congress
could reasonably choose to ban unsolicited fax advertising without
addressing other unsolicited fax transmissions such as those with
political messages since junk faxes impose the bulk of the cost-shifting
problem.97 Interestingly, the court was not swayed by the plaintiff's
evidence that there soon may be technological solutions to avoid the "real
harm" of cost-shifting.98

93. Destination Ventures, Ltd. v. FCC, 46 F.3d 54, 56 (9th Cir. 1995).
94. 47 U.S.C. § 227(b)(1)(C).
95. See Destination Ventures, 46 F.3d 54.
96. Id. at 56-57. See infra text accompanying notes 187-91 for a critique of this

reasoning.
97. Id. at 56.
98. Id. at 57 ("The possibility of future technological advances allowing simultaneous

transmission and eliminating the need for paper does not alter this conclusion. We look at
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b. State Regulation

States began regulating junk fax transmissions in 1989. 9 Currently,
eighteen states have passed statutes regulating junk fax transmissions.' °

The TCPA leaves in place those state regulations that are more restrictive
than the federal law,10 and impliedly preempts less restrictive measures.
Some state legislatures continue to consider junk fax legislation, 10 2 but it
appears that the most the states can add is stiffer penalties for violating
the federal ban.

c. Summary
Advertising by junk fax was a fast-growing practice until Congress

banned it altogether in 1991. The fax context gives rise to a new principle
for the regulation of junk communications: when unsolicited
advertisements shift advertising costs from sender to recipient, the
government may ban that mode of advertising altogether, even when less
restrictive regulatory alternatives are available.

the problem as it existed when Congress enacted the statute, rather than speculate upon
what solutions may turn up in the future.").

99. Connecticut was the first state to pass a junk fax law. See Michael M. Parker, Fax
Pas: Stopping the Junk Fax Mail Bandwagon, 71 OR. L. REV. 457, 462 & n.22 (1992).

The story behind passage of Connecticut's law is ironic. After passage by the
legislature, Governor William O'Neill was uncertain about signing the legislation. Id. He
was persuaded to sign the bill after receiving by fax hundreds of letters opposing the
legislation. Id. Receipt of these faxes had tied up his office's machine and had precluded
receipt of time-sensitive information from the state's Office of Emergency Management on
possible flooding. Id. The Governor stated that being subjected to a lobbying campaign by
fax had "brought home" the need for junk fax legislation. Id.

Interestingly, signing the bill could not constitutionally do anything to alleviate the
problems created by the fax lobbying campaign. The law reached advertising by fax and
thus-as a restriction on commercial speech--could survive intermediate judicial scrutiny.
The statute is silent with respect to lobbying, which is political speech situated at the core of
the First Amendment's protective reach. Any prohibition on lobbying by fax would have to
survive strict judicial scrutiny, a burden the state would not likely be able to meet.

100. See CONN. GEN. STAT. ANN. § 52-570c (West 1991); FLA. STAT. ANN. § 365.1657
(West Supp. 1992); GA. CODE ANN. §§ 46-5-25, 46-1-1(3) (Harrison 1990); ILL ANN. STAT.
ch. 720, para. 26-3 (Smith-Hurd Supp. 1992); MD. COM. LAW II CODE ANN. § 14-1313
(Michie 1990); McH. Comp. LAWS ANN. §§ 445.1771-.1776 (West Supp. 1992); NEB. REV.
STAT. §§ 86-1209 (1987 & Supp. 1991); NEV. REV. STAT. § 207.325 (Supp. 1991); N.Y. GEN.
Bus. LAW § 396-aa (McKinney Supp. 1992); OKLA. STAT. ANN. tit. 21, §§ 1862-1863 (West
Supp. 1992); OR. REV. STAT. §§ 646.872, 646.608(ff), 646.632, 646.638, 646.642 (1991); R.I.
GEN. LAWS §§ 11-35-27 (Supp. 1991); S.C. CODE ANN. §§ 15-75-50 (Law. Co-op. Supp.
1991); TENN. CODE ANN. §§ 47-18-1601 to -04 (Supp. 1991); TEX. Bus. & COM. CODE ANN.
§ 35.47 (West Supp. 1992); UTAH CODE ANN. §§ 13-25a-101 to -107 (Supp. 1991); VA. CODE
ANN. § 8.01-40.2 (Michie 1992); W. VA. CODE § 46A-2-139 (1992).

101. 47 U.S.C. § 227(e)(1).
102. See Assembly Bill Would Stop Unwanted Faxes, CAPrTAL, Feb. 5, 1996, at Al

(discussing bill introduced in Maryland assembly to regulate junk fax).
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C. The Principles For Government Regulation of Junk
Communications
By reviewing the application of intermediate judicial scrutiny to

regulations on unsolicited advertisements in a variety of media, certain
basic First Amendment principles emerge. The First Amendment requires
that a government restriction on commercial speech must directly advance
a substantial government interest by means that are reasonably fitted to
the interest.10 3 The government has a substantial interest in regulating
junk communications to protect residential privacy and to prevent the
shifting of advertising costs from sender to receiver.

Regulations that enable individuals to choose not to receive
unsolicited advertisements are reasonable,' but the government may not
supplant that private choice with a decision that an entire mode of
-ommunication should be foreclosed'0 5  or engage in content
discrimination by banning unsolicited advertisements that the government
deems to be offensive. 10 6 However, when Congress finds that use of a
technology for advertising is particularly intrusive on residential privacy,
and when recipients have no effective means of opting out of receipt of
such intrusive communications, Congress may supplant private choice
and ban advertising by those means so long as advertisers have
alternative avenues open to them.'0 7 Congress also may supplant private
choice and ban altogether a mode of advertising when that advertising
necessarily shifts advertising costs from sender to recipient.' 8

I1. ELECTRONIC JUNK MAIL-PRESENT AND FUTURE
The analysis in this part is presented in two steps. First, it surveys

the current state of regulation of commercial solicitations on the Internet
because the future unified medium is likely to evolve out of the Internet.
This regulation is almost entirely private and not particularly effective.
The survey demonstrates the weaknesses of arguments that a unified
medium can be regulated entirely without government intervention.
Second, this part envisions that a unified medium is emerging in which
most, if not all, of our communications consists of digitized information
funneled through a single receiving unit in our homes and offices. The
purpose of envisioning the emergence of a unified medium is to facilitate

103. Board of Trustees v. Fox, 492 U.S. 469, 480 (1989).
104. Rowan v. United States Post Office, 397 U.S. 728, 736 (1970).
105. Project 80's, Inc. v. City of Pocatello, 942 F.2d 635, 639 (9th Cir. 1991).
106. Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60,75 (1983).
107. Moser v. FCC, 46 F.3d 970, 975 (9th Cir. 1995).
108. Destination Ventures, Ltd. v. FCC, 46 F.3d 54, 56 (9th Cir. 1995).
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discussion in part III about how the principles set out in part I might be
applied to unsolicited commercial solicitations in such a medium.

A. Junk Mail on the Internet: Enter the Spammers
In the brave new world of digital communication, unsolicited

solicitations made via electronic mail are increasing at an exponential
rate. As with many aspects of online life, electronic junk mail has a code
name: spam. 0 9 As more and more people begin to use and rely on the
Internet, 10 the scale and importance of the 8pam problem increases.'
Many who follow the expansion of the Internet and media convergence
recognize that unregulated electronic junk mail has the potential to
overwhelm the network.112 Others recognize the potential problems of
electronic junk mail but express confidence that technological solutions
will reduce these problems to no more than a minor nuisance.' 13 This
latter view could be overly optimistic.

This subsection briefly describes current attempts to privately
regulate sparn on the Internet. Concluding that these efforts alone cannot
stem the rising tide of unwanted commercial solicitations made by
electronic mail, this subsection then describes the constitutional issues
that might arise should the government attempt to regulate electronic junk
mail. Because these issues are likely to evolve as the medium develops,
as discussed in part II.B., a full analysis of them is deferred to part III.

109. Spam is both a noun describing electronic junk mail messages and a verb describing
the act of indiscriminately sending electronic junk mail messages; one who sends electronic
junk mail is known as a spammer. One electronic junk mailer, who dubs himself "Spain
King," claims to send three to four electronic mass mailings per day. Daniel Akst, Postcard
From Cyberspace, L.A. TIMES, Nov. 1, 1995, at D4.

110. According to one estimate, as many as 50 million people around the world have a t
least begun to use the Internet. Ste hen McGookin, An Uncertain Feeling About the Internet,
FINANCIAL TIMES, Sept. 27, 1995, at IX (book review section). In the United States, a recent
survey places the number of homes with Internet access at 14.7 million. See Jared Sandberg,
U.S. Households With Internet Access Doubled to 14.7 Million in Past Year, WALL ST. J., Oct.
21, 1996, at B1i. The same survey found that nearly nine million adults access the World
Wide Web daily. Id.

111. See, e.g., Coats, supra note 2, at D2; Jeff Pelline, Junk Mail Proliferating on Internet;
Boon for Advertisers, But Users Fret About Privacy, S.F. CHRON., Nov. 2, 1995, at Al; John
Schwartz, It's the Spain You Read That's Making Many Interneters Queasy, WASH. POST,
Nov. 20, 1995, at FI

112. The problem was recognized early in the development of electronic mail. See John
Seaman, Is Electronic Junk Mail Good for Users?, COMPUTER DECISIONS, June 1, 1983, at 74
(discussing the problem of frivolous electronic mail on internal corporate computer
networks). However, the need for a solution is only now becoming more urgent. Because
electronic addresses are easy to identify and the costs of overhead for electronic
advertisin, are minimal, "[t]he Internet could literally be buried in a flurry of electronic
junk mail.' Linda Himelstein, Law and Order in Cyberspace?, Bus. WK., Dec. 4, 1995, at 44
(quoting Marc Rotenberg, director of the Electronic Privacy Information Center).

113. "[A]ssuming that the relatively petty irritations and junk mail can be worked out,
the advent of commerce on the network only underscores a larger question: Who, precisely,
is going to control this new Internet?" Waldrop M. Mitchell, Culture Shock on the
Networks, 265 SCIENCE 5174, 879.
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1. PRIVATE REGULATION OF ELECTRONIC JUNK MAIL

Private regulation of electronic junk mail on the Internet has
developed with incredsed use of the medium. Currently, private
regulation consists of: (1) "cultural" regulation by customary law; (2)
vigilante regulation by those who track down and spain the spammers;
(3) structural regulation by the policies of online service providers; and
(4) market regulation by those who buy and sell information filters to
screen out spam. Each form of regulation deters some spanming, but,
taken as a whole, these methods are unlikely to sufficiently restrict
spamming so that the Internet can continue to function.

a. Cultural Regulation: The Role of Netiquette

The Internet initially was developed as a means of linking defense-
related scientific researchers across the world." 4  The small, relatively
homogenous community of Internet users developed certain norms for
communicating on the new medium. Over time, these norms-now
subsumed under the rubric "netiquette"-provide guidance for members
of the online culture."' Although original participants celebrated the lack
of formal regulation on the Intemet-often likening it to a new frontier, a
Wild West-these same participants often were quite orthodox in their
enforcement of the informal norms, and this orthodoxy has given
netiquette the weight of customary law." 6

As the number of Internet users has mushroomed, online culture and
the customary law on the Internet are in a period of rapid, contentious
development." 7 Battles over electronic junk mail capture aspects of this
culture clash." 8  A general netiquette principle is that one's
communications should not waste other people's time.119 A second

114. See Richard Zaitlen & David Victor, The New Internet Domain Name Guidelines:
Still Winner-Take-All, 13 No. 5 COMPUTER LAW. 12, 13 (1996) (providing a succinct
description of the Internet's development).

115. Many online service providers now post a statement of recommended online
etiquette. A very general statement of some of the norms can be found in FAQs (Frequently
Asked Questions), TIME, July 25, 1994, at 50 [hereinafter FAQs].

116. See Cass R. Sunstein, The First Amendment in Cyberspace, 104 YALE L.J. 1757,
1758-59 & nn.6-7 (1995) (describing norms and constraints of communication by electronic
mail as "a form of customary law, determining how and when people communicate with one
another"); see generally ROBERT C. ELLICKSON, ORDER WrrHOuT LAW (1991) (describing
how cultural norms can operate like legal constraints in absence of formal law).

117. Mitchell, supra note 113, at 879.
118. As discussed supra part 1.2.a, the cultural norm in the physical world is to temper a

strong distaste for paper junk mail with an acceptance of junk mail as an inevitable reality.
Attempts by newcomers to extend this norm to cyberspace have been resisted by the early
inhabitants of cyberspace, who cling to the competing norm of treating the Internet as a
commercial-free zone.

119. This principle is reflected in rules on keeping communications succinct and to the
point; rules on sticking to the subject of a discussion group; and a prohibition on needless
communications concurring with statements by others. FAQs, supra note 115, at 50.
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principle has been that the Internet is a non-commercial forum.12 ° This
latter principle has waned with the rise of commercial online service
providers, but remnants remain. These two principles are brought
together in the netiquette rule against unsolicited advertisements sent by
electronic mail.12'

While breaches of the netiquette prohibition on spamming continue
to increase, the prohibition still acts as a constraint on some marketers. 122

For now, the netiquette prohibition increases the cost of spamming by
increasing the risk that a spammer will receive a negative return on his
investment. Even if one percent of the spam recipients purchase the
spammer's goods or services, there is a real chance that the spam will
drive away otherwise potential customers among the remaining ninety-
nine percent of recipients. 123

This constraint, however, is limited. The online culture is in the
midst of rapid transformation. While some newcomers are likely to
adopt current netiquette norms, many others are likely to bring the norms
that govern our physical spaces into cyberspace. One of these norms may
be an acceptance of junk mail as an inevitable nuisance. If all marketers
engage in spamming, the risk of a negative return will decrease because
consumers will not blame Sears for spamming them when they also
receive spain from J.C. Penney, Macy's and all the other department
stores.

b. Vigilante Regulation

One aspect of the informal nature of netiquette as a set of norms
governing the medium is that no formal processes presently exist for
enforcing these norms. For those new members of the Internet community
who are not deterred from spamming by the opprobrium of breaching
netiquette norms, another consideration that may deter some spamming is
the presence of online vigilantes who enforce the netiquette norm against
sending electronic junk mail. 124

120. See Mitchell, supra note 114, at 879.
121. See id. ("[T]he unwritten rules... tell users not to waste other people's time with

irrelevant electronic chatter-and especially, not to sully the network with self-serving
advertisements and junk mail.").

122. See, e.g., Kristen Baird, Local Net Providers Feud Over Netiquette, CRAIN'S CLEV.
Bus., June 12, 1995, at 3 (quoting local junk mailer who publicly, apologized for spanning
but also said, "We realize this is a big cultural issue ... [b]ut I think we would consider
another bulk e-mail if we felt it was appropriate."); Rosalind Resnick, Tread Lightly on the
Internet, HOME OFF. COMPUTING, Apri- 994, at 80 (advising marketers to be judicious when
choosing targets for junk mail).

123. See infra part III.A.2 on spammer blacklists.
124. See Steven Carlson, How To Keep "Spam" From Clogging E-mail, BUDAPEST Bus. J.,

Dec. 4, 1995, at 30 (referring to one online vigilante who is dedicated to thwarting the
efforts of the "Spain King," see supra note 110).
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Generally, the techniques vigilantes use to enforce the norm are:
attempting to deny a spammer continued access to the Internet; putting
the spammer on a blacklist; "flaming" the spammer (i.e., inundating his
mailbox with hostile mail);125 and using utility programs known as
Cancelbots that automatically delete multiple postings to online
discussion groups. 126 If the vigilantes cannot identify the spammer, they
may seek to exact vengeance on the service provider that allowed the
spain to get through. 27

Vigilante justice generally is a troubling form of regulation because
results are unpredictable and often appear more arbitrary than the results
under a more formal system. For example, one marketing company
claims that it was wrongly blacklisted, and those who have posted the
blacklist have not provided a contact number or a process for getting off
the list.128 Vigilante regulation, then, is not likely to provide a systemic
solution to the problem of unsolicited electronic junk mail, and there may
be a backlash against the vigilantes if their actions produce arbitrary
enforcement.

c. Structural Regulation

Currently, the vast majority of Internet users access the network
through intermediaries: internet service providers (ISPs). To the extent
that the service agreements under which ISPs provide access have the
same or similar terms, those agreements act as a form of structural
regulation for the network. 29

125. See id. With "exquisite chutzpah," a company used spam to sell potential
vigilantes an antidote to spam--The Spammer Slammer-a program that enables potential
vigilantes to generate thousands of messages to be sent to the source of undesired email.
Thomas Petzinger, Jr., A Morality Tale From the Wild World of the Internet, WALL ST. J., Nov.
1, 1996, at B1.

126. See Carlson, supra note 124, at 30.
127. Cynthia Flash, A Breach of "Netiquette"; Junk E-mail Outrages Computer Users,

NEws TRm., Jan. 7, 1996, at Al (describing vigilante attacks on one small-scale Internet
service provider because it failed to stop spammer from spamming members).

128. Jean Heller, Junk Mail Creates Computer Headache, ST. PErERSBURG TIMES, Jan. 2,
1996, at Al (describing a company blacklisted for allegedly marketing a T-shirt that it
never made).

129. Commentators have recognized the increasing prevalence of structural regulation
by contract, and they are split on its desirability. Compare Mark A. Lemley, Shrinkwraps
in Cyberspace, 35 JURIMETRICS J. 311, 321 (1995):

But this new law of the Internet would be unlike any form of legislation
known to modem society. No one elected its drafters or the Internet
providers who adopted it. They are accountable to no one.... Nor is there
any provision for 'opting out" of this new social contract, other than by
withdrawing from cyerspace .... It would be a sheer accident if the model
code drafted (presumably)by the Internet providers themselves... happened
to be the optimal means of regulating behavior in cyberspace.

with David R. Johnson & Kevin A. Marks, 38 VILL. L. REV. 487, 515 (1993):
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Because both senders and recipients of electronic junk mail gain
access to the Internet through ISPs, ISPs can regulate spain at both its
origin and destination. To regulate spain at its origin, numerous ISPs,
including those who operate proprietary networks that are also linked to
the Internet, include terms that make it a violation of the service
agreements to send electronic junk mail. 3 ° To regulate spam at its
destination, ISPs can attempt to filter out the junk in their subscribers'
incoming electronic mail. America Online, the largest commercial online
service, recently began to filter subscribers' incoming mail by bouncing
certain junk mail back to the sender, and, at the time of this writing,
litigation is ongoing with respect to that policy. 31

One commentator advances the view that America Online should be
allowed to take this action and that ISPs should be allowed to use
contract as a kind of marketplace for the law of the Internet. 3 2 However,
this form of structural regulation of spam probably is of limited utility for
practical, market and legal reasons. The practical constraints are that
identifying the source of electronic junk mail is often difficult,133 and junk
mailers can themselves become ISPs. Spammers have incentives to
disguise the origin of their mass mailings-to avoid being flamed among

Cyberspace is, and should be, ruled mostly by contract. The highest duty of
any sysop [system operator] is to be thoughtful and truthful regarding
applicable ground rules.... The best policy, from a social perspective, is to let
the new medium develop free of the shackles imposed by any particular, soon-
to-be outmoded, legal metaphor.

130. E.g., No Spamming for MCI Under New Policy, INVESTOR'S DAILY, Jan. 23, 1996, at
A8 (quoting MCI official, "We reserve the right to automatically disconnect and deny
access to any MCI customer who violates this spamming policy....').

131. America Online (AOL) adopted its filtering policy in response to subscriber
complaints about the increase in spain received, amounting to 15 million pieces each week.
See Jared Sandberg, America Online Sets Cyberspace Barriers Against Junk E-mail, WALL ST.
J., Sept. 5, 1996, at B4 (reporting that AOL's view is that even with this policy "the
government may have to intervene with regulations"). Even before adopting its policy,
AOL was sued by Cyber Promotions, a Philadelphia junk mailing company, for tortious
interference with contract. Trial is set for November 1996. 1 , The head of Cyber
Promotions, Sanford Wallace, is also known as the "Spain King." Jana Sanchez-Klein,
Meet the most HATED MAN on the INTERNET, BALTIMORE SUN, May 28, 1996, at 1D; see
supra note 111.

Almost immediately after the filtering policy went into effect, Cyber Promotions, which
sends one to two mass mailings a day to 1.3 million Internet addresses, 75% of which are at
aol.com, filed a separate suit against AOL. See David S. Hilzenrath, AOL Ordered to Stop
Blocking Junk E-mail, WAsH. Posr, Sept. 7, 1996, at D1. The plaintiff won a preliminary
injunction against the AOL policy in U.S. district court in Philadelphia. Id. But the Third
Circuit swiftly reversed the rulin . Thomas E. Weber, America Online Wins Rounds in
Suits Over Junk E-mail and Billing Practices, WALL ST. J., Sept. 23, 1996, at B6.

132. See David Post, The Case of Virtual Junk Mail, AM. LAw., Nov. 1996, at 97, 98
("But if many Internet service providers implement a similar prohibition [against sending
electronic junk mail], and if those service providers flourish and attract many
subscribers.., who has the right to say... that that isn't the best rule to deal with this
problem?").

133. It is difficult but not impossible. See Tim Blangger, You Can Shut Off Unsolicited
E-mail, MORNING CALL (Allentown, Pa.), Feb. 6, 1996, at D1 (describing process for
identifying source of electronic mail message).
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other reasons. As of this writing, litigation is in process over a leading
spammer's practice of designating a different reply address than the
originating address to avoid flames and the return of undeliverable
messages.

134

The market reason is that some of the -larger service providers take
an equivocal position toward spam. On the one hand, the service
agreements of most major providers make it a breach of the agreement to
spain other members. 35 On the other hand, these same providers can
and do profit from selling subscriber profiles to spamrnmers 136 or from
spamming their own subscribers. 137

The legal reason is that, even if the providers decided to crack down
on spammers, to do so effectively they would have to act in concert,1 38

and such action could raise antitrust problems. Regulation of electronic
junk mail by online service providers is therefore not likely to stem the
rising tide of spam.

d. Market Regulation: Information Filters

A number of people put great stock in the use of information filters
to solve the problem of electronic junk mail. This article argues below
that such hope is overly optimistic, but filters can unquestionably reduce
the reach of spam.139 Filters simply delete or reroute messages that fit a
certain profile. So long as a user can accurately describe those messages
that she wishes to delete-whether described by sender, by subject or
otherwise-the filter can eliminate a great deal of electronic clutter. The

134. Concentric Network Corp. v. Wallace, No. 96-CV-20829 (N.D. Cal. filed Oct. 2,
1996). Defendant Sanford Wallace, head of Cyber Promotions, Inc., agreed to cease the
behavior in response to the plaintiff's motion for a temporary restraining order. 1
Electronic Info. Pol'y & L. Rep. (BNA) 672 (Oct. 18, 1996). The plaintiff is an Internet
service provider. In addition to claiming that Cyber Promotions had violated the terms of
its service agreement, the plaintiff also claimed violations of three federal statutes-the
Electronic Communications Privacy Act, 18 U.S.C. §§ 2701 et seq., the Computer Fraud and
Abuse Act, 18 U.S.C. § 1030(a)(5)(A)(i), and the Lanham Act, 17 U.S.C. § 1125(a)-as well
as a number of common law tort causes of action. Id. at 673-74.

135. See FIN. POST, October 26, 1996, at C12.
136. See Stephen Lynch, Junk Mail Heads Your Way Online, NEW ORLEANS TIMES-

PICAYUNE, Jan. 13, 1996, at C1. Three of the largest service providers-Compuserve,
Prodigy and America Online-sell the personal data of all subscribers who have not
expressly indicated that they do not want their data sold. Id.

137. America Online "is no stranger to direct marketing: It bombards members with its
own online sales pitches while the meter is ticking...." Hilzenrath, supra note 131, at D2.

138. First, there would have to be an industry-wide agreement to include in all ISP
service agreements a term prohibiting spamming. Otherwise, those ISPs that allow
spamming would become magnets for electronic junk mailers. Second, some form of
coordinated enforcement would be necessary, such as a blacklist of all those who have had
their access terminated for violation of the spamming prohibition. Otherwise, spammers
could simply open an account with a different ISP if their current account were terminated.

139. See Brett Glass, Server With Internet Link Will Help You Filter Unwanted Mail,
INFOWORLD, Dec. 18, 1995, at 41 (describing one successful method of filtering); Diana
Hwang, App to Help VARs Curb Net Mail, COMPUTER RESELLER NEws, Feb. 5, 1996, at 24.
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problem is that spammers can disguise the nature of their message to
circumvent most filters.

Each of the four aspects of private regulation on the Internet deter
some spamming, but the costs imposed on spammers are fairly low in
comparison to the potential benefits from spamming. Assuming rational
action, we should expect spamming to become an increasingly common
practice. We might reasonably expect to see some government regulation
in response. As a historical matter, government at either the local, state
and/or federal level has acted to regulate every other form of commercial
solicitation. 4 ° As a practical matter, spanming potentially could become
so pervasive that, left unregulated by government, it could drive people
away from the network altogether.

2. GOVERNMENT REGULATION OF UNSOLICITED
ELECTRONIC JUNK MAIL

Private regulation alone will not be able to stop electronic junk mail
from overwhelming or impeding the functioning of the emerging
information network. Therefore, some form of government regulation will
be necessary. Already, the federal government has begun to contemplate
regulation of electronic junk mail on the Internet. 4' This subsection
briefly describes an argument that Congress already has banned electronic
junk mail, and then-concluding that the argument is unpersuasive-
considers the constitutional issues likely to arise if the government
engages in more explicit regulation of electronic junk mail.

a. Has Congress Already Banned Spamming?

Arguably, the Telephone Consumer Protection Act of 1991
(TCPA)-by its ban on sending unsolicited advertisements to a
"telephone facsimile machine"-already makes illegal the sending of
electronic junk mail. This textual argument has some surface appeal. It
could potentially take care of the whole spamming problem without any
new enactments.

The TCPA makes it unlawful for any person within the United
States "to use any telephone facsimile machine, computer or other device
to send an unsolicited advertisement to a telephone facsimile

140. See supra text accompanying notes 6-9.
141. For example, the Federal Trade Commission devoted one of a series of hearings on

regulating unfair business practices on the Internet to the junk mail problem. November 20,
1995. In addition, the Clinton Administration has advised providers of telecommunications
services to get consumers' permission before using or selling information about their
customers. See Regulators/Regulations: Recommendations for Telecom Privacy, DoT.COM,
Nov. 1, 1995 (citing a Commerce Department report providing "recommendations" to the
industry). Should te industry ignore the Administration's advice, formal regulations may
follow. Id.
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machine."' 42 Thus, the focus is on the receiving device; to violate the
TCPA, a spammer using a computer must simply send an "unsolicited
advertisement" to a "telephone facsimile machine." An "unsolicited
advertisement" is broadly defined as "any material advertising the
commercial availability or quality of any property, goods, or services
which is transmitted to any person without that person's prior express
invitation or permission.".143 The TCPA defines a "telephone facsimile
machine" as:

[E]quipment which has the capacity (A) to transcribe text or
images, or both, from paper into an electronic signal and to transmit
that signal over a regular telephone line, or (B) to transcribe text or
images (or both) from an electronic signal received over a regular
telephone line onto paper.1 44

Relying on the text of the statute, one could argue that a spanmer
violates the law when he sends an unsolicited advertisement from his
computer over regular telephone lines to another computer via the
Internet. That other computer is "equipment which has the capacity" to
take the electronic signal and transcribe it onto paper-anyone can print
their email. Further support for this reading can be found in the FCC
interpretation of the TCPA to mean that a "telephone facsimile machine"
includes fax/modems attached to a computer. 45 The fax/modem is a
device capable of receiving an electronic signal sent either as an image file
(fax) or a text file (electronic mail). In either case, the fax/modem makes
it possible for the signal to be transcribed onto paper.

As appealing as this argument may be to those who wish to make
spamming illegal, it presents a problem. If the government were to rely on
this textual argument to apply the TCPA to spanming on the Internet, a
court likely would find that application to violate the First Amendment.
Most of the elements that persuaded the Ninth Circuit to uphold the ban
as applied to conventional fax machines are not present in the context of
junk mail on the Internet.141

In the fax context, the government persuaded the court that the ban
was reasonably fitted to the government's interest in preventing unfair
cost-shifting and preclusion of desired communications by unsolicited
advertisements. 47 Neither of these harms are equally presented by
unsolicited electronic mail.

142. 47 U.S.C. § 227(b)(1)(C) (emphasis added).
143. 47 U.S.C. § 227(a)(4).
144. 47 U.S.C. § 227(a)(2).
145. Memorandum Opinion and Order, supra note 58, at 12405-06.
146. See Destination Ventures, Ltd. v. FCC, 46 F.3d 54 (9th Cir. 1995) (relying on

district court's use of legislative history and fact that junk fax universally involves unfair
cost-shifting to uphold TCPA's ban on unsolicited fax advertising), aff'g 844 F. Supp. 632
(D. Or. 1994).

147. Id.
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There may be some cost-shifting for those who subscribe to
commercial online services and who pay by the minute-these people pay
for the time it takes to delete and/or download the junk mail. But many
others have Internet access for which they pay a flat rate, which means
that they incur no marginal cost in dollars and cents for the time it takes
to throw out the spam.

Arguing that spain precludes other electronic mail messages is even
more difficult. At present, the scale of the problem has not reached the
level at which the network's electronic memory has been filled to capacity
with electronic junk mail. Generally, electronic mail messages do not go
undelivered because the addressee's box is overflowing with spam. The
best argument for why message-preclusion is as big a problem with
electronic junk mail as it is with fax solicitations is that in both cases
what is precluded is timely receipt of a desired communication.

In the fax context, if a business does not receive a desired
communication because junk faxes are tying up the line, that
communication may eventually get through, but the business will have
been precluded from receiving the message in a timely fashion. Similarly,
with electronic junk mail, a business has not effectively "received" a
desired communication until it is identified. If someone in the business
has to scroll through and delete large amounts of electronic junk mail on a
daily basis, that junk mail is precluding the business from effectively
receiving its desired communications in a timely fashion.

This argument is problematic because it proposes a more subjective
standard for preclusion. In the fax context, an unsolicited advertisement
precludes a desired communication from reaching the recipient's
"premises" at the time the fax is sent because the two machines cannot
connect. In the electronic mail context, a desired communication reaches
the recipient's "premises" to the same extent that all other electronic mail
messages do because the two machines, via the network, connect.

To withstand intermediate scrutiny, the government must assert a
substantial interest in imposing the regulation, and the regulation must
alleviate a real harm.148 The government interest in avoiding message
preclusion is probably in preventing desired communications from being
precluded from reaching the recipient's premises. This would be the case
because the government risks its claim to a "substantial" interest in
preventing message-preclusion if that interest is defined in the vague
terms of preventing only the "untimely receipt" of desired
communications. If preventing preclusion from the premises is the
government interest, then that interest is present in the ban on unsolicited
faxes but not present if the ban is applied to electronic junk mail. Thus,

148. Edenfield v. Fane, 507 U.S. 761, 770 (1993).
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governments probably cannot enforce the TCPA as a ban on electronic
junk mail.' 49 The government may be able to ban electronic junk mail, but
specific findings and potentially a different rationale may be necessary
for such a ban to be constitutionally permissible.

B. Through the Looking Glass-the Future and the Box

This article seeks to explore the regulatory possibilities for junk
communications that may be present in a unified medium and to argue
that the government should have greater latitude to regulate these
communications than has been the case in some of the other junk
communications contexts.

This analysis proceeds on the basis of two assumptions: that most
communications will be digitized and sent through a unified medium, and
that the structure of that medium will be a network with an open
architecture. 5 "Open architecture" refers to a decentralized network
structure, analogous to the telephone system, within which
communications can take a number of paths to reach their destination. In
this structure there is no single network operator and no single
concentrated distribution point-as there is in a typical cable television
system-over which a network operator can exercise private control to
restrict communications. An additional assumption is that abundant
memory capacity for electronic communications and sufficiently
abundant channels of communication will be present so that there is no
reasonable argument that the medium suffers from a "scarcity" problem
that would provide the basis for content-based government regulation
analogous to that in the broadcasting area."'

While this exercise requires a degree of speculation, some recent
developments provide a basis for imagining how communication may
take place in a unified medium. Evidence suggests that the Internet,

149. See Michael D. McConathy, Destination Ventures, Ltd. v. FCC and Moser v. FCC.:
How Much Should the Telephone Consumer Protection Act Restrict Your Phone, Fax and
Computer?, 26 GOLDEN GATE U. L. REv. 153, 180-81 (1996) (implicitly concluding that
TCPA does not ban solicitation by electronic mail).

150. See generally Jerry Berman & Daniel J. Weitzner, Abundance and User Control:
Renewing the Democratic Heart of the First Amendment in the Age of Interactive Media, 104
YALE L.J 1619 (1995) (discussing advantages of open architecture in promoting First
Amendment goals of viewpoint diversity and increased user control).

151. In Red Lion Broadcasting Co. v. FCC, the Supreme Court adopted a scarcity
rationale to uphold the FCC's fairness doctrine-content-based regulation of political
speech by broadcasters. 395 U.S. 367, 386-89, 400-01 (1969). With respect to other, less
scarce media, application of a functional equivalent of the fairness doctrine was held
unconstitutional. Miami Herald Publishing Co. v. Tornillo, 418 U.S. 241 (1974). The Court
has recognized criticism of the Red Lion decision, but for the moment it continues to read the
First Amendment to mean that the scarcity of the broadcast nedium entitles the government
to more extensive regulation. See Turner Broadcasting Sys., Inc. v. FCC, 512 U.S. 622, 114
S. Ct. 2445, 2456-57 (1994).
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particularly the World Wide Web, is beginning to take on attributes that
may bring it closer to television as a medium of communication.15 2 For
example, some content providers have begun to assign "channels" for
their information and to package it in the form of "shows." 153

But because information on the Internet currently travels point-to-
point rather than over the airwaves or via satellite signal, some content
providers are exploring ways to exploit that attribute of the medium to
send customized information to users in what are essentially
personalized broadcasts.5 At the same time, other companies have
developed a means of using radio frequencies designated by the FCC for
personal communication services (PCS) to send customized information
from designated Web sites to computers equipped with an appropriate
receiver.' 5 While these developments demonstrate how consumers can
increasingly use a computer as a kind of television, other developments
allow the use of a television as a computer connected to the Internet.15 6

In light of these developments, we can fairly assume that instead of
our recognized categories of communication-such as mass media,
community newsletters, private mail-we will have a continuum of
communications on the network, with familiar aspects at both ends of the
spectrum. In terms of private communications, we will probably have
one-on-one audio-visual conversations, protected by the same degree of
privacy enjoyed by those who currently still use wireline telephones. At
the mass media end, live video coverage of major events will continue to

152. See Bart Ziegler & Jared Sandberg, AOL Wants to Be Viewed Like a Cable-TV
Company, WALL ST. J., Oct. 31, 1996, at B4 (describing a new corporate strategy that would
allow America Online to compete more effectively as an Internet service provider); see also
G. Christian Hill, U.S. West Media, Microsoft Buy VDOnet Stake, WALL ST. J., Oct. 28, 1996,
at A11B (describing investment in company that has developed technology "that squeezes
video and voice over the narrow pipes of the Internet and its graphical-layer, the World
Wide Web").

153. See Don Clark, Microsoft Unveils an Online Overhaul With TV-Style Structure on
Network, WALL ST. J., Oct. 11, 1996, at B5 (describing television-like attributes of Microsoft
Network).

154. Software now on the market allows users to describe categories of information
that they wish to have transmitted to, or retrieved by, their computers from specific Web
sites at regular intervals. Jared Sandberg & Don Clark, Two Start-Up Firms Unveil
Software to 'Push' Information on the Internet, WALL ST. J., Oct. 7, 1996, at B9 (describing
software that not only sends updated information to computers but to pagers as well).

155. See Walter S. Mossberg, Now Even Home PCs Can Get Web News, Data
Automatically, WALL ST. J., Oct. 10, 1996, at B1 (describing two products that provide this
service and their respective limitations, including limited ability to customize the filters for
incoming information).

156. See Patrick M. Reilly, New WebTV Has Sony, Philips Racing to Snatch Holiday
Sales, WALL ST. J., Oct. 25, 1996, at B8 (describing efforts to market a new, relatively
inexpensive device that allows navigation of the World Wide Web with a remote control
and a television set); Walter S. Mossberg, Now You Can Watch Another New TV Show, But
It's No Sitcom, WALL ST. J., Sept. 19, 1996, at B1 (describing the new technology and
reporting on how it differs from navigating the Web with a personal computer).
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exist, which millions of viewers may simultaneously access.5 7 But in
between, one can imagine the presence of a great deal more variety. For
example, the category of an "unsolicited" commercial solicitation may
become contentious as people can increasingly customize the information
they receive via the medium.'5 8

Small electronic discussion groups among friends may come to
include strangers. In these groups, members may put on
"performances," 15 9 and they may begin to charge for access to these
performances. Alternatively, members may include product
endorsements or other advertising in their performances in exchange for
money, which may be necessary for the production of the
performances.160  Mass media presentations also may be less uniform.
The current model of particular shows or newspapers being sent to our
homes at particular times could be inverted. Rather than being sent into
our homes by producers, information might be made available for us to
retrieve at our leisure.1 61 Assume that standardized, "mass-produced" 162

157. Presentations of events that we may want to observe as they happen may be the
last vestige of mass media as we know it because, as a general rule, we will no longer
consume our cultural products on a uniform timetable. One person may choose to survey
the news at 9:26 pa. while another waits until 10:34 px Some may want to skip the
sports and lifestyle stories while others may only want the sports and weather. With
video-on-demand, consumers will be able to watch movies and entertainment programs on
their own schedule. This may mean that we are not watching exactly the same movies or
shows. See infra notes 164-66 and accompanying text for a discussion of "modular"
programming.

158. A number of companies already are marketing "mass customized" advertising for
the Internet. See Amy N. Lipton & Jennifer S. Taub, Real World Examples of Successful
Electronic Commerce, 452 PLI/PAT 405, 416-17 (1996) (citing examples).

159. The range of these presentations is virtually limitless. Non-entertainment
performances might include such things as an opinion piece on an issue of public
importance. This piece might be presented in text, in video, or in some combination thereof.
Entertainment performances could include a multiplayer video game, a music/video/text
performance of original composition, or a music/video/text compilation of existing
compositions.

For example, imagine a group of friends who share an interest in popular music. As
time has goneby, other music lovers have joined the group. To enjoy their favorite music
better, group members compose multimedia presentations to accompany their favorite songs.
These multimedia presentations consist of compilations of new and old scanned images,
movies, and text.

160. In the music video example, see supra note 142, a group member may need to pay for
intellectual property rights to compile such a performance.

161. How important the directionality of communication will be to the scope of
permissible overnment regulation remains unclear. Communications that are perceived to
radiate out into people's p rivate" spheres may be subject to greater regulation on the
ground that the communicator's speech rights have to be balanced against the recipient's
privacy rights. See FCC v. Pacifica Found., 438 U.S. 726, 748-50 (1978) (allowing
regulation of indecent broadcasting on ground that pervasiveness of redium reduces
parents' ability to guard against minor hearing indecent programming). Some cases appear
to disregard the importance of directionality. "Pervasiveness" may simply mean readily
available. See Information Providers' Coalition v. FCC, 928 F.2d 866, 873 (9th Cir. 1991)
(upholding parents' right to block access to "1-900" telephone numbers).

162. This phrase will likely come to mean "produced for a mass audience." Rather than
the provider sending a broadcast signal in numerous directions, the program itself will be
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entertainment and non-entertainment "programs"'63 will continue to be
available. Because we are the ones accessing the program, it need not be
the same program for each of us.

Producers of standardized entertainment and non-entertainment
programs might engage in "modular" programming. Under this form of
production, a program would be composed of standardized modules that
could be assembled differently according to consumer preferences. For
example, when choosing to view a movie, viewers may be able to select
the rated version they want, with additional scenes of sex and violence
added in progressing from the G-rated version to the X-rated version. We
may even get a choice of plot structure.16 4 Assuming that some degree of
modular programming comes into being,16 advertisers may be better able
to target their audiences. 66

Under this scenario, the advertisements we receive will depend on
the modules we have selected; the distinction between mass media
advertising and junk mail will break down. Rather than selling
advertising space directly to specific advertisers, programmers may
simply sell blocks of space to advertising syndicates. Because
programming will not be entirely standard and because the time
constraints of fitting the program into a particular "time slot" will not
exist, the limits on how much advertising can be attached to programming
will be determined by the mix of government and market regulation that
emerges in the unified medium. That is, will consumers be deemed to
have consented to receive any and all advertisements attached to
programming, such that they have no recourse but to not buy programs
that include advertisements for, say, guns or sexual aids? Or might the

capable of being copied millions of times in a very short period and will be available for
retrieval by consumers.

163. What nomenclature will develop for clips of information in the unified ni1im
remains to be seen. Here a "program" could be a video entertainment show, but it also
could be the newspaper, a cokbook, etc.

164. For example, viewers could choose between a happy and sad ending or between
light and dark comedy.

165. This does not seem to be such an outlandish assumption. Movies and television
shows already are filmed scene-by-scene with no regard to sequence. So long as the
marginal cost of producing additional scenes is less than the marginal revenue produced by
giving consumers their choice of version, we would expect to see modular programming.

166. This assumes that advertising will still be attached to programming. All
programming might instead be financed on a pay-per-view basis, but the incentives for
programmers to sell advertising space in their programs are likely to be greater than the
benefits of providing commercial-free programming.

An unscientific survey of 409 online users, conducted by a marketing magazine,
provides some further support for the proposition that people would accept advertising in
exchange for lower costs in receiving programs. Online Users Survey Results: Electronic
Junk Mail-No; Bribes-Maybe, INTERAcTIVE FAcrs, June 6, 1994. The survey found that only
28% of respondents thought junk mail should be allowed on commercial online services, but
54% would accept junk mail in their boxes in exchange for free online hours or other
financial incentive or rebate. Id.
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government have a role in regulating the types and amount of advertising
that can be attached to programs?

C. Private Regulation in the Unified Medium

1. THE NEED FOR REGULATION: A TRAGEDY OF THE
COMMONS

One might imagine how the unified medium would operate absent
government regulation of unsolicited solicitations on the network. From
an advertiser's perspective, the incentives to send junk mail early and
often would probably be great. Evidence indicates that even if only one
percent of junk mail and junk phone recipients purchase the advertiser's
product or service, the advertiser generates more revenue than the
advertisements cost him. 67 If these are the numbers when a junk mailer
has to spend, say, ten cents per mailing, what is to stop an advertiser
when the marginal cost of sending a piece of electronic junk mail is
virtually zero?

Given the incentives for advertisers, we should expect that the
network would be flooded with unsolicited commercial solicitations. 168 If
this comes to pass, the worst-case scenario would be a tragedy of the
commons in which the entire network would be rendered useless. 69

Everyone's receiver would be so full of unwanted solicitations that the
effort needed to sift the useful from the useless would be far too great to
make the effort worthwhile. To avoid the tragedy of the commons, some
form of regulation is needed. This could be self-regulation by advertisers,
market regulation by other participants in the market, and/or government
regulation. Under our constitutional scheme, which places limits on the
scope of government regulation of commercial speech but which places no

167. See Rosenfield, supra note 3, at 82.
168. See Himelstein, supra note 112, at 44 (discussing concerns over junk mail glut on

Internet).
169. A "tragedy of the commons" occurs when users of a aon asset or public good

act in their rational self-interest to derive as many personal benefits as possible from the
asset-a process that results in the depletion of the asset, leaving all involved in a worse
position han they would have been had use of the asset been regulated to preserve it. See
generally Garrett Hardin, A Tragedy of the Commons, 162 SCIENCE 1243 (1968). In this
case, the tragedy would arise because advertisers' returns on junk mailing would drop so
low that even with the minimal marginal costs, no net value will be derived forn the
advertising efforts.

In the popular press, discussions of junk mail on the Internet occasionally reference the
problem of the commons. Referring to the Spam King, one article placed this junk mailer's
activities in the "great American tradition of profit from abuse of the commons." Akst,
supra note 109, at D4; see also Howard Rheingold, Selfish Interests Spoil the Net, DENVER
PoST, Jan. 27, 1995, at 23 (describing junk mail as tragedy of the commons analogous to
overgrazing of land).
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limits on private regulation, our cultural preference appears to be in favor
of private regulation.

Although there is some precedent for self-regulation by advertisers,
the motivation for that regulation appears to be to preempt government
regulation rather than to preserve the commons. 70  If the threat of
government regulation were neutralized, we probably would not see
effective self-regulation by advertisers.

2. INFORMATION FILTERS ALONE ARE NOT THE
SOLUTION

The market regulation most commonly anticipated is production of
information filters that will either screen out or sort junk
communications.171 Information filters can be classed generally as "opt-
out" filters or "opt-in" filters, with the distinction deriving from the
default position of the user. With an opt-out filter, the user will receive
all communications until she opts out of receiving selected
communications;' 72 with an opt-in filter, the user will receive no
communications until the she opts in to receiving certain
communications. 73  Opt-in filters could be "restrictive" opt-in filters
through which users opt to receive the communications of identified
parties, or they can be "broad" opt-in filters through which users opt to
receive certain classes of information.

170. For example, in June 1996, the direct marketing community announced proposed
self-regulation in response to a workshop on consumer privacy conducted by the Federal
Trade Commissionr Lipton & Taub, supra note 158, at 424-25. The Direct Marketing
Association and the Interactive Services Association issued joint statements on "Principles
for Unsolicited Marketing E-mail" and a "Draft Online Notice and Opt-Out Principle." Id.
at 447-48 (providing full text of both statements). Arguably, then, self-regulation in the face
of potential government regulation is actually effective. In the first document, the industry
agreed to the "principle" that "[o]nline solicitations should be clearly identified as
solicitations and should disclose the marketer's identity." Id. at 447. But query whether
the industry would so readily agree if an enforcement mechanism were in place.

171. See, e.g., Joanne Pransky, Robots: Our Future Information Intermediaries, INFO.
TECH. & LIBR., Dec. 1995, at 257 (describing need for and availability of information filters
to "manage e-mail, handle phone calls, anyread and organize your junk mail.").

172. For example, the statute at issue in Rowan provides individuals with an opt-out
filter for junk mailby allowing them to inform the Postmaster not to deliver materials sent
by selected mailers. Rowan v. United States Post Office, 397 U.S. 728, 730 (1970).
Similarly, regulations promulgated pursuant to the Telephone Consumer Protection Act
provide individuals with an opt-out filter by requiring callers to maintain lists of those
who have requested that they not be called again. See 47 C.F.R. § 64.1200(e)(2)(iii) (1995).

173. An unlisted telephone number is effectively an opt-in filter. A person with an
unlisted number will receive no telephone calls-except for calls generated by random digit
dialing and misdialed calls-until that person gives her telephone number to people she
selects. Some evidence suggests that people choose to have unlisted phone numbers
precisely to filter out junk phone calls. See Nadel, supra note 9, at 100 & n.13 ("Many of
the estimated 13.9% of consumers with unlisted telephone numbers [1981-82 figures] may
have sought that refuge to protect themselves from [unsolicited junk] calls.").

267



268 BERKELEY TECHNOLOGY LAW JOURNAL

Information filters would thus reduce the threat of junk mail
mucking up the system so badly that it grinds to a halt. Users of opt-out
filters presumably could set them either to exclude junk mail altogether or
to shunt the junk mail to a holding place where it may or may not be read.
Users of opt-in filters would get no unsolicited commercial solicitations
unless they either gave their addresses to certain mailers-in which case
the mail is not "unsolicited"-or if the primary recipients of their
addresses intentionally or unintentionally passed them on to advertisers.

For either type of filter to work effectively, communications need to
be accurately labeled. To enable someone to opt-out of junk mail without
opting out of desired communications, the filter must reliably be able to
distinguish the two categories. This is less an issue with restrictive opt-in
filters, but if one uses a broad opt-in filter to receive certain classes of
communications, accurate labeling is equally important.

If accurate labeling is not possible, only restrictive opt-in filters may
make the medium work. But if this limited opt-in filter is the norm, a
number of the advantages of the medium are foregone. Not only will each
user have to designate affirmatively all the entities from whom she wishes
to receive communications, but she also will not receive unsolicited but
desired communications. Moreover, were use of this type of filter the
norm, people would need to remain cautious about revealing their
addresses. This caution might curtail participation in online discussion
groups or any other public communication that would result in disclosure
of one's electronic address to strangers. Since this result is undesirable
and the only alternative is effective opt-out filtering, accurate labeling of
junk mail will be important for the medium to fulfill its potential.

Moreover, for opt-out filters and broadly calibrated opt-in filters to
work, accurate labeling is required. Why should an advertiser label his
communication as an unsolicited commercial solicitation when the likely
result is that it will get filtered out by numerous recipients? Why not
circumvent the filter by mislabeling the advertisement as a desired or
important communication?' Assuming that this is the likely response of
most advertisers, how can the market alone regulate mislabeled
advertisements? It simply cannot.

Thus, some form of government regulation in addition to market
regulation through filters will be necessary to stop junk mailers from
constipating the network. The three most likely forms of regulation the
government might consider would be a labeling requirement, restrictions
on commerce in personal information, and a complete ban on unsolicited
electronic advertising. If the government is able to force advertisers to

174. This certainly is the current practice among numerous (paper) junk mailers. All of
us commonly find mail advertisements masquerading as prize announcements, checks,
governmental communications (brown paper), etc.
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label their solicitations accurately, filters should work to avoid the
tragedy of the commons. Further, if the government can restrict the ability
of businesses to sell customer profiles to advertisers, junk mailers will
have less information with which to identify their targets. 7 A total ban
on unsolicited electronic solicitations is obviously the most forceful means
to regulate electronic junk mail. If these forms of government regulation
become desirable or necessary, the question arises: will they be
constitutionally permissible?

IV. REGULATING UNSOLICITED ADVERTISEMENTS ON
THE BOX

The analysis in part II yielded the conclusion that some government
regulation will be necessary to avert the tragedy of the commons which
will result if advertisers so fill the medium with junk communications that
its utility substantially declines. The aim of this section is to apply the
First Amendment principles derived in part I to three principal types of
potential government regulation.

Before taking this step, we must ask whether the principles from
part I are likely to remain good law in the future. Will our understanding
of the First Amendment be changed by our communicative efforts in a
unified medium? Influential constitutional scholars who have thought
about the issue conclude that First Amendment principles should not be
viewed as technology-specific, and therefore the challenge will be
applying the tried-and-true principles in new contexts. 176 A number of
First Amendment scholars have begun to think about how these principles
might be applied to speech communicated through the emerging media.177

Most commentators assert that, so long as the new medium has an
"open" architecture, the dominant feature of the new medium will be

175. Such a regulation may actually exacerbate the junk mail problem, because greater
information enables advertisers to limit their "mailing" to those who would have some
likelihood of responding positively. Without that information and with low marginal
costs, advertisers will resort to the blunderbuss approach and send their messages to
everyone.

176. See generally Sunstein, supra note 117; Laurence H. Tribe, The Constitution in
Cyberspace: Law and Liberty Beyond the Electronic Frontier, Keynote Address at the
First Conference on Computers, Freedom & Privacy (Mar. 26, 1991) (transcript available at
http: / /www.cpsr.org/dox/conferences/cfp9l/tribe.html).

177. See, e.g., Sunstein, supra note 117; M. Ethan Katsh, Rights, Camera, Action:
Cyberspatial Settings and the First Amendment, 104 YALE L.J. 1681 (1995); Fred H. Cate, The
First Amendment and the National Information Infrastructure, 30 WAKE FOREST L. REv. 1
(1995); Joel R. Reidenberg & Francoise Gamet-Pol, The Fundamental Role of Privacy and
Confidence in the Network, 30 WAKE FoREST L. REv. 105 (1995); David J. Goldstone, The
Public Forum Doctrine in the Age of the Information Superhighway (Where Are the Public
Forums on the Information Superhighway?), 46 HASTINGS L.J. 335 (1995).
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greater individual control over sending and receiving speech. 178 There is
some suggestion that greater individual control may impact the rules for
regulating "mass media," but there is little suggestion that that control
will necessitate alteration of the principles for regulating unsolicited
commercial solicitations. Therefore, this analysis will proceed on the
assumption that the part I principles remain the relevant analytic
framework.

The three types of regulation that I consider most likely are: (1) a
labeling requirement for unsolicited advertisements so that individuals
can use their information filters effectively; (2) restrictions on commercial
use of personal information; and (3) a complete prohibition on unsolicited
electronic advertisements.

A. If It's Junk, Put a Label On It

In part II, the analysis indicated that unwanted commercial
solicitations could be effectively controlled through the use of information
filters. But to work effectively, information filters require accurate
identifying marks on communications to enable effective discrimination
between desired and undesired information. Since those sending
unsolicited advertisements will have strong incentives to disguise the
nature of their communications, the coercive force of a government
labeling requirement is necessary for information filters to be used
effectively.

The First Amendment places limitations on the government's ability
to require that labels be put on unsolicited commercial solicitations. The
requirement could be viewed as either a content-based requirement
applied only to commercial solicitations or as a content-neutral time,
place, and manner restriction on all unsolicited solicitations; in either case
the First Amendment analysis is virtually identical.'79 The government
will have to demonstrate a substantial interest that is directly advanced

178. See generally Jerry Berman & Daniel J. Weitzner, Abundance and User Control:
Renewing the Democratic Heart of the First Amendment in the Age of Interactive Media, 104
YALE L.. 1619 (1995).

179. In the commercial speech context, whether a regulation is content-based or is a
content-neutral time, place and manner restriction has little functional impact because the
constitutional test is the same. Board of Trustees of the State Univ. of N.Y. v. Fox, 492 U.S.
469, 477 (1989).

For an analysis of a labeling requirement for violent television shows via a ratings
system, see Harry T. Edwards & Mitchell N. Berman, Regulating Violence on Television, 89
Nw. U. L. REV. 1487 (1995) (discussing the likely collapse of the cable/broadcast
distinction for First Amendnt purposes and the permissible range for government
regulation of violent programming, including use of the V-chip).
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by a labeling requirement, and the fit between the interest and the scope
of the regulation must be reasonable. 180

A labeling requirement for unsolicited commercial advertisements
would probably be upheld as a constitutional regulation. To ensure such
a result, the government should assert three independent substantial
interests in regulating-protecting individual privacy, preventing unfair
cost-shifting, and preserving the viability of the medium. The reason that
the government should assert all three interests is that none of these
interests alone is neatly transferred from other contexts to the unified
medium. The government should then demonstrate how a labeling
requirement reasonably advances these interests.

1. PRIVACY IN THE HOME

The primary government interest in regulation of door-to-door sales,
unsolicited mail and unsolicited phone calls is the protection of
individual privacy in the home. 8' The well-settled substantiality of this
interest is evidenced by the Supreme Court's predilection for rhetorical
flourish when describing it. 18 2  As strong as the state's interest is,
however, the government may employ only limited means to protect
against intrusions by unsolicited commercial solicitations. The
government may regulate to provide an enabling structure for individuals
to protect their own privacy but may not shift the locus of
decisionmaking such that the government itself is banning certain classes
of junk communication.

8 3

In seeking to impose a labeling requirement for unsolicited
solicitations in the unified medium, the government could argue that such
a regulation is a reasonable fit with privacy protection because the locus
of decisionmaking remains with the individual who chooses whether or
not to filter out the labeled communications. The government could also
point to current state law, which requires attorneys to label their
solicitations as an "Advertisement" to ameliorate the potentially coercive
effects of attorney communications and to protect privacy in the home.'84

But would a labeling requirement for unsolicited advertisements in
the unified medium really be protecting privacy in the home? Unlike a

180. See supra part I.A. (discussing Central Hudson/Fox test for commercial speech
regulation).

181. See supra parts L.A-C.
182. For example, in Carey v. Brown, 447 U.S. 455, 471 (1980), the Court asserted that

"[tihe State's interest in protecting the well-being, tranquility, and privacy of the home is
certainly of the highest order in a free and civilized society," and in 'Frisby v. Schultz, 487
U.S. 474, 484-85 (1988), the Court stated that "a special benefit of the privacy all citizens
enjoy within their own walls, which the State may legislate to protect, is an ability to
avoid intrusions."

183. Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60, 75 (1983).
184. See supra part I.B.2.c.
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knock at the door or a ring on the phone, nothing is similarly disruptive
and intrusive about receipt of an electronic message. Whether a
government-enforced labeling requirement, which enables effective
filtering, is sufficiently analogous to the statute upheld in Rowan, which
enabled individuals to filter out offensive junk mail, remains to be seen.
Such an analogy may be problematic depending on how we conceive of
the "place" to which electronic messages are sent.

If the electronic mailbox is merely a part of our home, which is
entitled to the fullest protection of privacy, then the analogy may be a
snug fit. But if our electronic mailbox is a more public space than the
physical mail slot entering our home, the government's interest in
protecting privacy in that more public space will be diminished. As one
writer has described it:

A home in the real world is, among other things, a way of keeping
the world out.... It's like being inoculated with a little bit of the
world, which makes you better able to survive the whole world.
An online home, on the other hand, is a little hole you drill in a
wall of your real home to let the world in.'85

How the concept of "privacy" will be constructed for cyberspace is
a topic that has attracted a great deal of attention.186 A full exploration
of the privacy issue is beyond the scope of this article. It is sufficient to
recognize that the government may not be able to rely on its interest in
protecting residential privacy to justify regulation of electronic junk mail.
Therefore, other potential state interests must be explored.

2. COST-SHIFTING

Whether a labeling requirement would be upheld as preventing
unfair cost-shifting would probably depend on how the unified medium is
financed. If a significant number of users of the unified medium are
charged for their use by the amount of time they spend, then a labeling
requirement avoids unfair cost-shifting by allowing users to automatically
filter out unwanted advertisements without having to spend time and
money deleting these advertisements individually. 187  If prevention of
cost-shifting is an interest that is reasonably advanced by the greater step

185. John Seabrook, Home on the Net, NEW YORKER, Oct. 16, 1995, at 66 (describing the
author's experience in designing his Home Page on the World Wide Web).

186. See, e.g., Goldstone, supra note 177; Reidenberg & Gamet-Pol, supra note 177; see
also Andrew Jay McClurg, Bringing Privacy Law Out of the Closet: A Tort Theory of
Liability for Intrusions in Public Places, 73 N.C. L. REV. 989 (1995).

187. In the current environment, Internet service providers appear to be moving away
from time-based access charges. "America Online, bowing to the inevitable, is expected to
announce today that it will offer customers flat-fee pricing for unlimited access to the
Internet in a bid to stay competitive with the fast-moving industry." Jared Sandberg,
America Online To Unvei Flat Fee for Internet Access, WALL ST. J., Oct. 29, 1996, at B5.
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of prohibiting all unsolicited fax advertisements, 188 then that interest is
reasonably advanced by the lesser step of allowing such communications
so long as they are accurately labeled. 9

If the government sought to use this argument in support of a
labeling requirement, it should do so cautiously because the reasoning for
why prevention of cost-shifting is such a strong state interest or why a
complete ban is reasonably fitted to that interest remains somewhat
elusive. Neither Congress nor the courts have thus far considered it
necessary to articulate precisely where the substance in the interest lies.
The First Amendment merely requires that the state demonstrate that the
harms it recites are real and that its restriction will in fact alleviate those
harms to a material degree. 9 ° Thus far, the courts have accepted as
evidence of real harm unchallenged testimony before Congress that junk
fax forces unwilling recipients to pay for paper and ink and to forgo
receipt of other transmissions while the unsolicited transmission is
received.19'

"Cost-shifting" cannot mean general cost imposition because every
form of junk communication imposes some costs on recipients, 192 but the
government cannot reasonably ban door-to-door sales or other junk
communications in order to avoid those costs. On the one hand, a ban
based on a cost-shifting rationale may mean that when junk
communications impose objectively quantifiable costs on recipients, the
state has a stronger interest in protecting recipients from unwillingly
spending money on behalf of advertisers rather than from spending time
for the benefit of advertisers.

On the other hand, the focus may be on situations in which
advertisers shift costs from themselves to recipients. The time cost
imposed on recipients of other forms of junk communication is not a cost
the advertiser would otherwise bear. But presumably, the cost of paper
and ink are costs an advertiser would bear but for the existence of fax
technology that allows the advertiser to shift those costs to recipients. If

188. See Destination Ventures, Ltd. v. FCC, 46 F.3d 54, 56 (9th Cir. 1995) (upholding
statutory ban on unsolicited fax advertising as permissible regulation).

189. This greater-includes-the-lesser justification for regulation of speech has its limits.
Government may regulate underinclusively so long as that regulation does not amount to
viewpoint discrimination or content discrimination. R.A.V. v. St. Paul, 505 U.S. 377, 387
(1992). A labeling requirement remains viewpoint-neutral because all commercial speech
would be subject to such labeling.

190. Edenfield v. Fane, 507 U.S. 761, 770 (1993).
191. See Destination Ventures, Ltd. v. FCC, 844 F. Supp. 632, 635-37 (D. Or. 1994)

(citing liberally from congressional hearings in support of the TCPA), affid, 46 F.3d 54 (9th
Cir. 1995) (stating that parties concede substantiality of state interest in preventing cost-
shifting).

192. These costs are, for example, the time it takes to sort through junk mail or listen to a
telephone solicitor. Additionally, psychic costs are also imp(sed, such as the frustration
caused by receipt of unwanted solicitations.
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it is this shifting that is the key aspect of the cost-shifting rationale, the
derived principle may be that when an advertiser can use a technology to
shift costs that the advertiser otherwise would bear to the recipient, the
government may reasonably correct that market failure by prohibiting the
advertiser from using the technology altogether to make unsolicited
solicitations.

3. PRESERVING THE VIABILITY OF THE MEDIUM

The last interest that the government should assert in favor of a
labeling requirement is in maintaining the viability of a unified medium.
All of the potential benefits of a unified medium, induding increased
productivity due to the ease of telecommuting and the enhancement of
information-sharing and increased consumer choice with respect to
educational and entertainment programming, 1 93 are lost if the medium is
rendered useless by the tragedy of the commons. So long as the
government can assert that the tragedy of the commons is a "real harm"
that reasonably is avoided by a labeling requirement for unsolicited
electronic advertisements, then this would be a separate interest not
available to the government in other contexts. While ample evidence
already exists that junk mail on the Internet frustrates many online
inhabitants,194 how close we must come to the tragedy of the commons
before a court will consider the threat posed by unsolicited
advertisements on the unified medium to be a "real harm" remains to be
seen. In other contexts, courts have expressed skepticism over the
government's claimed interest in structural regulation. 195

Taken as a whole, the interests in protecting privacy in the home,
preventing unfair cost-shifting, and preserving the viability of the medium
appear to be fairly substantial even though none are neatly transferred
from other contexts to the unified medium.

4. ALTERNATIVES FOR REGULATORS AND ADVERTISERS

In addition to asserting its interest in a labeling requirement, the
government also must persuade a court that the requirement is reasonable
given the regulatory alternatives and that the requirement leaves open
alternative means for advertisers to communicate. The government does

193. See supra note 1.
194. See supra part II.A.
195. See, e.g., Chesapeake & Potomac Tel. Co. v. United States, 830 F. Supp. 909 (E.D.

Va. 1993) (declaring unconstitutional the cross-ownership ban on telephone companies'
owninmg video programmers (47 U.S.C. § 533(b)) because such "structural" economic
regulation still disproportionately impacts entities engaged in protected speech), aff'd, 42
F.3d 181 (4th Cir. 1994), vacated, 116 S. Ct. 1036 (1996) (remanded to Fourth Circuit on
question of mootness).
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not have to use the least burdensome regulation available,'96 but the
presence of numerous, less burdensome alternatives raises doubts about
the reasonableness of the regulation. 97

A labeling requirement would place a modest burden on commercial
speakers. If the medium has become so pervasive that other alternatives
for unlabelled solicitations such as paper junk mail are no longer viable,
then the requirement effectively requires all in-bound communications to
be labeled. The material costs for placing a label on the communication
would be de minimus, and the label helps consumers better obtain the
commercial information they want, which is the First Amendment value
that justified heightened protection for commercial speech in the first
instance.

In addition, advertisers can also communicate with consumers by
maintaining "places" in the unified medium where consumers come to
them. As with a home page on the World Wide Web, advertisers will be
able to post information about their goods and services to a site on the
medium.198 When consumers seek information by entering a search
command into their computer, the advertiser's information-if it fits
within the consumer's search parameters-may then reach the consumer.
In such a situation, the information travels into a consumer's home not as
an unsolicited advertisement but as a solicited communication.

Furthermore, a labeling requirement appears to be one of the least
restrictive alternatives available to the government. It would simply
require that an advertiser identify in a header or in some other
standardized format which could easily be read by the receiving device
that the enclosed communication is an unsolicited commercial solicitation.
Presumably, the advertiser would have the option to add additional
descriptions of the contents-for example, "catalogue enclosed"-so long
as those descriptions are not misleading. A labeling requirement is merely
an enabling provision that allows private individuals to filter their
communications. The requirement by itself does nothing to impede the
flow of unsolicited advertisements. Therefore, a labeling requirement
would be reasonably fitted to the government's interests in protecting
individual privacy, preventing unfair cost-shifting and preserving the
viability of the medium.

196. Board of Trustees of the State Univ. of N.Y. v. Fox, 492 U.S. 469, 480 (1989).
197. City of Cincinnati v. Discovery Network, Inc., 507 U.S. 410, 417-18 (1993)

(invalidating city ordinance as impermissible underinclusive regulation of commercial
speech because it banned from the public streets only newsracks belonging to commercial
handbill distributors but not newsracks belonging to newspapers).

198. Advertising via Web pages appears to be increasing. Bart Ziegler, NetCount Seeks
to Tally Users of Web Ads, WALL ST. J., Oct. 11, 1996, at B17.
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B. Restricting the Sale of Personal Information

Perhaps the government could regulate unsolicited commercial
solicitations indirectly. The government could regulate the sale of
personal information in a number of ways; for example, it could grant
individuals a property right in their personal information or directly
regulate the sale of such information.199 Granting such a right might create
transaction costs that vastly outweigh the benefits.20 °

Quite possibly, a provision restricting the sale of personal
information such as a person's address, phone number or email address
has no First Amendment implications. What is being regulated is the sale,
which under most analyses would be conduct rather than speech. A
number of privacy advocates support such a restriction, and at least one
state legislature recently considered such a provision.2 0

The government could also directly regulate the sale of personal
information. A First Amendment issue might arise if such a regulation
places a heavy burden on or effectively precludes communication by
commercial speakers. But advertisers are unlikely to have the basis for
such a claim. Assuming that some form of telephone directory will be
available in the unified medium, 20 2 advertisers would find it difficult to
argue that privacy restrictions precluded their ability to speak when such
a directory would provide the means to address a large audience. This
section simply points out that the government has another indirect means
of regulating unsolicited advertisements by increasing the costs of
information gathering for marketers through prevention of the sale of
marketing lists.

C. Can the Government Declare the Unified Medium a Junk-
Free Zone?
A more difficult question arises if the government determines that,

as a matter of public policy, the unified medium should be free from
unsolicited advertisements. Under existing principles and precedents, the
government cannot support such a ban as a means of protecting privacy

199. Note that courts have not yet been willing to grant such a property right in
personal information. See supra note 43 (discussing suit by Virginia man asserting
property right in personal data under state right-of-publicity statute).

200. One commentator concludes that recognition of a property right in personal
information would not be a solution because, although it would shift some costs to
advertisers by requiring them to pay for the right to send junk mail, it would shift
significantly greater transaction costs to consumers. See A. Michael Froomkin, Flood
Control on the Information Ocean: Living With Anonymity, Digital Cash, and Distributed
Databases, 15 J.L. & CoM. 395, 492-93 (1996).

201. See supra notes 43-44 and accompanying text.
202. Already, some versions of Web browsers like Netscape Navigator include access

to the "Internet White Pages." In addition, users can visit http://www.fourll.com
(Four1l) or http://www.wiowhere.com (WhoWhere) to find Internet addresses.
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in the home. Protecting privacy is not a sufficient justification for the
government to place a complete ban on offensive commercial
solicitations20 3 or a complete ban on an entire mode of communication,
such as door-to-door sales, to be used for commercial solicitations.2"4

Under current principles and precedents, the government may
apparently ban this form of communication only if necessary to avoid
unfair cost-shifting or as a reasonable time, place and manner restriction.
This subsection considers whether either of these arguments would be
likely to succeed in justifying such a ban on the unified medium.

1. COST-SHIFTING

The discussion in part UI.A.2 supra suggested that the government
might argue that a labeling requirement is a permissible underinclusive
regulation because the government could have banned unsolicited
commercial solicitations altogether. This subsection analyzes the validity
of that claim. The government's interest in preventing unfair shifting of
advertising costs from sender to receiver has been found to be sufficiently
strong to justify a complete ban on a mode of communication, such as
unsolicited fax advertising. 205 While the reasoning behind this principle

remains somewhat elusive,20 6 this rationale apparently obtains either
when unsolicited commercial solicitations impose unavoidable and
objectively measurable costs on the recipient or when the sender shifts
costs that he otherwise would bear from himself to the recipient.

Whether this rationale would support a complete ban on unsolicited
advertisements in a unified medium depends on how participation in the
medium is financed. If most users incur time-based charges for online
usage, then a fairly direct analogy to the fax context can be drawn: just
as unsolicited faxes impose the unavoidable and objectively measurable
costs of paper and ink on the recipient, so too do unsolicited electronic
advertisements impose the unavoidable and objectively measurable costs
of the online time required to download and delete the solicitations. If
participation is free or financed through fixed monthly charges, then the
analogy begins to evaporate. Under such a scheme the costs imposed by
unsolicited advertisements would be the inconvenience of sorting through
the junk. This inconvenience is analogous to the "short, though regular,
journey from mail box to trash can" that the Court considered a
reasonable cost for consumers to bear.20 7

203. See Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60,75 (1993).
204. See Project 80's, Inc. v. City of Pocatello, 942 F.2d 635, 639 (9th Cir. 1991).
205. See Destination Ventures, Ltd. v. FCC, 46 F.3d 54, 56 (9th Cir. 1995).
206. See supra part III.A.2.
207. Bolger, 463 U.S. at 72.
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In the fax context, however, a complete ban is also justified by the
interest in avoiding the added harm of message preclusion. This interest
would not be present in the unified medium.20 8 Whether this added
element is necessary to justify a complete ban probably depends on the
alternatives available to both parties. On the one hand the government
could make the costs of electronic advertisements avoidable by enacting a
labeling requirement, which would allow for effective filtering. On the
other hand, advertisers would still have an electronic means of
communicating with potential customers through their Web page, and
advertisers would have the alternative channels of regular mail (assuming
it still exists) and the voice component of the medium (the telephone
equivalent), as well as door-to-door sales.

Given the wealth of alternatives for advertisers and the fact that the
government does not have to choose the least restrictive means available,
a complete ban on electronic advertisements would likely withstand
intermediate scrutiny if electronic advertisements imposed unavoidable
and objectively measurable costs on recipients, even though the message-
preclusion problem is absent. If the medium were financed other than by
charges for online time, the government interest in preventing the
inconvenience of sorting through the junk would probably be insufficient
to justify a complete ban. However, the government may be able to use
an alternative rationale to reach the same result.

2. PROTECTING PRIVACY: A COMPLETE BAN AS A
REASONABLE TIME, PLACE, AND MANNER
RESTRICTION

If the government cannot support a ban on unsolicited electronic
advertisements with a cost-shifting rationale, it may try to do so as a
reasonable time, place, and manner restriction analogous to the complete
prohibition on solicitations made by automatic dialing machines.20 9 The
analogy would be that the government has not banned all electronic
solicitations because consumers still can receive these when they search
for goods and services on the Web (or its future equivalent). The
government has only banned those unsolicited electronic advertisements
sent from advertisers to consumers. This is viewpoint-neutral because it
bans solicitations from all advertisers, and advertisers still have available
abundant alternatives, such as telephone solicitations, door-to-door
solicitations, and mass-media advertising (which now would not be as
distinct from direct marketing).210

208. See supra part II.A. (explaining why message preclusion is not a problem in the
Internet context).

209. See Moser v. FCC, 46 F.3d 970, 973 (9th Cir. 1995).
210. See supra part I.B.
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As discussed above, the government could constitutionally ban all
unsolicited electronic advertisements if such a ban prevented the
imposition of unavoidable and objectively measurable costs on recipients.
Because the costs would be unavoidable, a government ban in effect
would not be supplanting any private choice. Although a ban would
burden commercial speakers and those willing recipients of unsolicited
electronic advertisements, the burden would be permissible because it
would avoid unfair cost-shifting while leaving open ample alternative
channels to advertisers.

If electronic advertisements do not impose unavoidable costs on
recipients, a closer question arises if the government attempts to ban all
such advertisements. The government may attempt to justify such a ban
as a reasonable time, place, and manner restriction. The precedents
support both sides. Those challenging such a ban could point to attempts
at similar bans on door-to-door solicitations, which have been
invalidated as overinclusive.2 1' The argument would be that just as a ban
on door-to-door sales is overinclusive because it entirely forecloses a
valuable avenue of communication for commercial speakers, so too would
a ban on unsolicited electronic advertising be overinclusive because it
shuts off the primary means of communication with potential customers.
The government could respond that a ban on electronic advertising is no
different than a ban on automated telephone calls. Just as the ban on
auto-dialers reasonably protected privacy while leaving open the avenue
of "live" telephone solicitation, so too would a ban on unsolicited
electronic advertising protect privacy while leaving open the avenue of
electronic advertising through the Web, telephone or door-to-door
solicitation, or mass-media advertising. The issue is too close to predict
an outcome without further experience.

D. Summary

Three of the likely types of regulation the government may consider
for unsolicited direct advertising in a unified medium are a labeling
requirement for junk communications, restrictions on the sale of personal
information, and a complete ban on electronic solicitations. A labeling
requirement would appear to be constitutionally permissible as an
enabling regulation that allows us to avoid the tragedy of the commons
while leaving the decision over which communications to receive in
private hands. A restriction on the sale of personal information would be
a matter more of privacy law and property law than a matter of free
speech. However, were the restriction to place a material obstacle
between commercial speakers and their intended audience, a court would

211. See supra part I.A.
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potentially analyze whether such a restriction is a reasonable time, place,
and manner restriction on speech. Whether the government could
completely ban unsolicited commercial solicitations in the unified medium
would depend on the specific facts. If such a ban were to prevent
unavoidable shifting of advertising costs, the ban probably would be
upheld; but if the ban were simply to protect privacy, the issue would be
close and its resolution would depend on the precise situation at the time.

V. CONCLUSION
Rapid developments in digital technology present exciting new

possibilities for communications. More information and new kinds of
information increasingly are available to greater numbers of people
around the world. The growth of electronic mail as a common means of
communication may serve as a much-needed spur to improve literacy in
America and beyond. The medium may well improve the operation of
representative democracy by allowing the electorate to be better informed
and representatives to be more accountable.

All of the benefits and the marvels offered by the emerging media,
however, may be unobtainable if we allow ourselves to be buried in a
blizzard of electronic clutter. The incentives for advertisers to
communicate early and often are great, and relying on self-restraint by
advertisers to avoid a tragedy of the commons in the unified medium
would not be reasonable. Already the phenomenon of electronic junk
mail-spam-is growing fast on the Internet. As more potential
customers get wired, online advertisers will likely step up their efforts.

The market is responding with sophisticated information filters, but
the government will have to provide an enabling regulatory structure for
the filters to be effective. Should the government decide as a matter of
sound public policy to ban all unsolicited commercial solicitations in the
unified medium, it may be possible to do so under certain circumstances.
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I. INTRODUCTION
In light of the federal antitrust agencies' revitalized focus on

intellectual property,' and the dawning of new economic and business
models in many high-tech industries,2 there is heightened interest in the
legality of different intellectual property licensing practices under the
federal antitrust laws.

This article argues that, where a rule of reason complaint arises from
an intellectual property licensing practice, a "comparative competitive
effects" test is a particularly useful standard of judgment. While the
name proposed for the standard is new, the standard is consistent with,
suggested by, and even used in previous cases. More significantly than
proposing a name, however, this article is the first to demonstrate that
the standard is grounded in case law and is the first to argue for its
general applicability to rule of reason complaints about intellectual
property licensing practices.

The comparative competitive effects test is revealed by first
analyzing cases that delineate the line between proper and improper
licensing schemes and then synthesizing these teachings with more recent
cases that refuse to impose a "duty to deal"3 on an owner of intellectual
property. These more recent cases hold that, as a practical matter, a
patentee may refuse to license anyone so long as the decision is truly

1. See, e.g., United States Department of Justice, Antitrust Division & Federal Trade
Commission, Guidelines for the Licensing and Acquisition of Intellectual Property (Apr. 6,
1995), draft reprinted in 59 Fed. Reg. 41,339 (Aug. 11, 1994) [hereinafter Licensing
Guidelines]; United States v. Pilkington, PLC, 1994-2 1rade Cas. (CCH) T 70,842, 1994 WL
750645 (D. Ariz. 1994); In re Silicon Graphics Corp., slip op. No. C-3626 (F.T.C. Nov. 14,
1995) (WESTLAW, FATR-FTC database).

2. See, e.g., Janusz Ordover & William Baumol, Antitrust Policy and High-Technology
Industries, 4 OXFORD REV. ECON. POL. 13, 15 (1988); W. Brian Arthur, Positive Feedbacks in
the Economy, Sci. AM., Feb. 1990, at 92 (explaining how conventional economics does not
adequately explain high technology economies); Joseph Farrell & Garth Saloner, Installed
Base and Compatibility: Innovation, Product Preannouncements, and Predation, 76 AM.
ECON. REV. 940 (1986); Joseph Farrell, Standardization & Intellectual Property, 30
JURmERIcS J. 35 (1989); Garth Saloner, Economic Issues in Computer Interface
Standardization, 1 ECON. INNOVATION & NEW TECH. 135 (1990); Raymond Hartman et al.,
Assessing Market Power in Regimes of Rapid Technological Change, 2 INDUS. & CORP.
CHANGE 317 (1993); see generally RICHARD A. D'AVENI & ROBERT GUNTHER,
HYPERCOMPETMON: MANAGING THE DYNAMICS OF STRATEGIC MANEUVERING (The Free Press
1995).

3. Generally, a firm may refuse to enter into a transaction with a competitor only if
there are legitimate competitive reasons for the refusal. Aspen Skiing Co. v. Aspen
Highlands Skiing Corp., 472 U.S. 585, 604-10 (1985).
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unilateral,4 even if the patentee has market power in the patented or
covered product.'

The approach suggests that the net effect of an intellectual property
license (and any restrictions it contains) should not be more anti-
competitive than a refusal to license, or an exclusive license to one person.
The "net effect" of the license, in turn, is determined by summing the pro-
competitive effects of the license with the anti-competitive effects of any
accompanying restrictions. If the net competitive effect is more anti-
competitive than a refusal to license, the license should be illegal under
the Sherman Act6 (see Figure 1).

Public policy, sound economics, and past cases support the idea
that any greater impact on competition than a refusal should not be
tolerated. Certainly, a licensing practice that has the effect of slowing
down or co-opting competition with the licensor's market-power product
to a greater extent than would otherwise occur should be unlawful under
antitrust law. This is a concern because a monopolist frequently has more
to gain by licensing with restrictions than by refusing to license altogether.

4. "Truly unilateral" in this context means that the patentee's decision is made for its
own reasons, and is not a sham for acting in concert with another firm. See International
Wood Processors v. Power Dry, Inc., 792F.2d 416, 429 (4th Cir. 1986) (holding patentee's
termination of license in concert with competing licensee is not entitled to antitrust
"exemption").

5. SCM Corp. v. Xerox Corp., 645 F.2d 1195, 1208-1213 (2d Cir. 1981) (holding that
unilateral refusal to license lawfully acquired patents is permitted under the patent laws,
and thus cannot trigger liability under the antitrust laws); Data General Corp. v. Grumman
Sys. Support Corp., 36 F.3d 1147, 1187 (1st Cir. 1994) (holding that an "author's desire to
exclude others from the use of its copyrighted work is a presumptively valid business
justification for" refusal to license).

6. 15 U.S.C.A. §§ 1-7 (West 1996). See also the Clayton Act, 15 U.S.C.A. §§ 12-27 (West
1996). This standard is subject to one caveat and one limitation. The caveat is that the
proposed standard is a test for illegality, not legality. Just because a plaintiff has not yet
demonstrated that the defendant's licensing scheme fails this standard, it does not follow
that the licensing scheme must necessarily be legal. See, e.g., Palmer v. BRG of Ga., Inc., 498
U.S. 46, 49 (1990) (holding that term of license whereby parties agreed not to compete in
Georgia was per se illegal); International Wood Processors, 792 F.2d at 427-29 (holding that
a licensing scheme was really a conspiracy to eliminate plaintiff as a competitor). This
standard provides only that if a scheme demonstrably fails the proposed standard, the
scheme must be illegal.

One limitation is that although this standard is suggested for all licensing strategies,
there is a possible exception for the strategy of selectively and unilaterally refusing to
grant unrestricted licenses to some but not a 1 requesting parties. Even if a monopolist's
strategy of selectively licensing without significant restrictions has great anti-competitive
effect, the strategy is difficult to attack in light of the existing refusal to license cases. See
supra note 5 an infra note 40. One must wonder, though, assuming acceptance of the
comparative competitive effects test outlined in this paper, what the result should be if a
monopolist defeats its strongest competitors' incentives to innovate around its position by
licensing them, while simultaneously refusing to license competitors who do not have that
capability. Perhaps this concern prompted the Data General court's caveat that, "[wiary of
undermining the Sherman Act, however, we do not hold that an antitrust plaintiff may
never rebut this presumption [of legality for a refusal to license], for there may be rare cases
in which imposing antitrust liability is unlikely to frustrate the objectives of the Copyright
Act." Data General, 36 F.3d at 1187 n.64.
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For example, a refusal may actually generate more incentive in others to
invent around or "leapfrog" the monopolist's position than a license with
restrictions. Conversely, licensing just enough and with sufficient
restrictions to stymie innovation may be more effective in protecting and
extending a monopoly than refusal, and thus more detrimental to the
public interest.

Procompetitive
Effect of Granting

More a License
Procornpetitive Anticompetitive

Restrictions

Anticompetitive /
Effects Equivalent "
to Refusal to "Line of Legality"
License or a
Single Exclusive
License

- - - Illegal License

Legal License

More
Anticompetitive

Figure 1.

Thus, in a Sherman Act Section 1 inquiry,7 where one is evaluating
the effects of a single contract, this "comparative competitive effects"
inquiry boils down to a familiar rule of reason test: Is the market more or
less competitive after the contract?8  In a Sherman Act Section 29
monopolization analysis, however, the comparative competitive effects

7. 15 U.S.C.A. § 1 (West 1996).
8. See, e.g., Licensing Guidelines, supra note 1, Example 1 Discussion.
9. 15 U.S.C.A. § 2 (West 1996).
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standard can be a useful way of viewing the sum effect of the licensing
practices of a monopolist regarding a particular patent or product. 10 By
highlighting a "line of legality," it gives a reference for the rule of reason
inquiry."

The comparative competitive effects test is not, nor should it be, the
only test of whether a licensor's practices violate the antitrust laws in
general, 12 or even the law against monopolization (Section 2 of the
Sherman Act) in particular. This article simply demonstrates that the
comparative competitive effects standard provides an easier way to
evaluate certain kinds of practices and circumstances.

After first summarizing generally applicable antitrust law and how
the comparative competitive effects test fits into that law in part II, this
article examines some recent cases that have upheld the right of the
property owner to refuse to license others. Next, part IV of this article
examines several earlier antitrust cases, as well as the patent law on tying
staples to patents, and shows that the comparative competitive effects
test is enunciated in, consistent with, and/or provides a rationale for, the
cases and law examined. Finally, in part V, the comparative competitive
effects test is applied to a hypothetical (but realistic) licensing scheme in
a technology-driven market.

II. ANTITRUST LAW BACKGROUND

This section briefly outlines the mechanics of Sections 1 and 2 of the
Sherman Act,' 3 as a backdrop to the later specific application of antitrust
principles to intellectual property licensing.

A. Rule of Reason 14 Analysis Under Section 1 or 2 of the
Sherman Act

A prima facie case of monopolization under Section 2 of the
Sherman Act,' 5 consists of "(1) the possession of monopoly power in the

10. For an example of such a situation, see infra part V.
11. For an explanation of the rule of reason, and how the comparative competitive

effects test aids it, see infra text accompanying notes 33-38.
12. See, e.g., supra note 6 (discussing per se cases).
13. 15 U.S.C.A. §§ 1-7 (West 1996). Sections 1 and 2 are the Act's key operative

sections, the rest being largely jurisdictional or procedural.
14. Except for those tying cases where courts allow the defendant to show a business

justification for its conduct, see infra note 122, this paper does not address per se
violations, which are normally considered to be so plainly anti-competitive that the court
performs no rule of reason analysis before condemning themn See, e.g., United States v.
Paramount Pictures, 334 U.S. 131 (1948) (price fixing is illegal per se); Palmer v. BRG of
Ga., Inc., 498 U.S. 46 (1990) (holding that term of license whereby parties agreed not to
compete in Georgia was per se illegal). If no rule of reason analysis is performed, of course,
the comparative competitive effects test is not applied.

15. 15 U.S.C.A. § 2 (West 1996).
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relevant market and (2) the willful acquisition or maintenance of that
power as distinguished from growth or development as a consequence of
a superior product, business acumen, or historical accident." 6

Which market is "relevant" is a question of fact determined by
cross-elasticity of demand and product interchangability. 17 That is, the
relevant market is the set of products consumers see as interchangeable
with the putative monopolist's product in the geographic area in which
consumers will buy those products. 8 For example, suppose a monopolist
raises the price of industry-anticipated top-grossing first-run films shown
in San Jose, California. If consumers then travel to Menlo Park, California
to see such films instead of paying the higher price in San Jose, Menlo
Park is part of the relevant geographic market. 9  Conversely, if
consumers will not travel to Menlo Park, then Menlo Park is not part of
the relevant geographic market. One can also ask whether industry-
anticipated top-grossing first-run films form a relevant product market.
If, in the previous example, consumers watch other first-run films instead
of paying the extra price to see those which are "industry-anticipated
top-grossing," then the relevant market includes all first-run films, not
just the smaller subset.2"

Monopoly power in the relevant market-the first element of
monopolization-is the power to control prices or exclude competition in
the relevant market.2 ' This power can be inferred from such factors as
market share, barriers to entry, and fragmentation of competition.22 A
dominant share in a relevant market-considered alone without other
factors-is enough to establish monopoly power.23

The second prong of the monopolization offense is the
"exclusionary act." Most 24 modem courts have adopted Areeda and
Turner's redefinition of "exclusionary," which focuses on "the nature and
consequences of a particular practice," instead of on subjective standards

16. High Tech. Careers v. San Jose Mercury News, 996 F.2d 987, 989-90 (9th Cir. 1993)
(citing United States v. Grinnell Corp., 384 U.S. 563, 570-71 (1966)).

17. Syufy Enters. v. American Multicinema, Inc., 793 F.2d 990, 994 (9th Cir. 1986)
(citing United States v. E.I. du Pont de Nemours & Co., 351 U.S. 377, 394-95 (1956)), cert.
denied, 479 U.S. 1031, 1034 (1987).

18. Id. at 994-996.
19. Id. at 994.
20. Id.
21. Hip Tech. Careers v. San Jose Mercury News, 996 F.2d 987, 990 (9th Cir. 1993)

(citing United States v. E.I. du Pont de Nemours & Co., 351 U.S. 377, 377 (1956)). The Tenth
Circuit may require that plaintiffs demonstrate the power to control prices and exclude
competition.

22. Syufy, 793 F.2d at 995.
23. See United States v. Grinnell Corp., 384 U.S. 563, 571 (1966) (holding that an 87%

share of the relevant market, without more, is sufficient to establish monopoly power).
24. See infra note 26.

Vol. 11:2



INTELLECTUAL PROPERTY LICENSES

like "willful" or "purposeful."2  Accordingly, "exclusionary"
comprehends behavior which "not only (1) tends to impair the
opportunities of rivals, but also (2) either does not further competition on
the merits or does so in an unnecessarily restrictive way. 26

According to Areeda and Turner, the quantum of exclusionary effect
required may "be marginal or even inconsequential" (at least in
government equity suits to stop the exclusionary behavior).27  The test,
then, should be whether the exclusionary act "reasonably appear[s]
capable of making a significant [or 'causally related'] contribution to
creating or maintaining monopoly power." 28 '

Unlike Section 2, Section 1 reaches only situations involving
collaboration to restrain trade.29 It does not reach unilateral acts, such as
monopolization, but prohibits all concerted acts that unreasonably
"restrain" trade, which is a concept broader than (but still encompassing)
the concept of "monopolizing" trade.30 Thus, a single contract between
two persons that creates a monopoly would violate both sections,31 while
a contract which contains more anti-competitive features than pro-
competitive features (without creating a monopoly) would only violate
Section 1.32

Once a plaintiff demonstrates a prima facie Sherman Act violation,
the case may be rebutted if the defendant demonstrates a business
justification for the exclusionary act (in a monopolization case) or for the
anti-competitive features of a contract (in a restraint of trade case).
"Business justifications" are the justifying pro-competitive features of a
contract or a monopolist's unilateral course of conduct.33  Such
justifications must directly or indirectly enhance consumer welfare (i.e.,

25. III PHILLIP AREEDA & DONALD F. TURNER, ANTITRUST LAW 626a, at 76 (1978).
26. Id. ' 626b, at 78. This formulation was adopted by the Supreme Court in Aspen

Skiing Co. v. Aspen Highlands Skiing Corp., 472 U.S. 585, 605 n.32 (1985). Other courts
have adopted it as well. See, e.g., Trans Sport Inc. v. Starter Sportswear, Inc., 964 F.2d 186,
188-89 (2d Cir. 1992); Illinois v. Panhandle E. Pipe Line Co., 935 F.2d 1469, 1481 (7th Cir.
1991); Morgan v. Ponder, 892 F.2d 1355, 1363 (8th Cir. 1989); Oahu Gas Serv., Inc. v.
Pacific Resources Inc., 838 F.2d 360, 370 (9th Cir.), cert. denied, 488 U.S. 870 (1988).

27. AREEDA & TURNER, 626c at 78.
28. Id. at 79.
29. Dart Drug Corp. v. Parke, Davis & Co., 344 F.2d 173, 182-183 (D.C. Cir. 1965).
30. United States v. Socony-Vacuum Oil Co., 310 U.S. 150, 226 n.59 (1940) (stating that

the offense "under Section 1 is legally distinct from that under Section 2... though the two
sections overlap in the sense that a monopoly... is a species of restraint of trade under
Section 1").

31. Shapiro v. King, 125 F.2d 890, 892 (8th Cir. 1942).
32. See Gough v. Rossmore, 585 F.2d 381, 388-89 (9th Cir. 1978) (outlining rule of

reason analysis of concerted activity under Section 1); see also Ruddy Brook Clothes, Inc. v.
British & Foreign Marine Ins., 195 F.2d 86, 88-89 (7th Cir.), cert. denied, 344 U.S. 816
(1952).

33. Eastman Kodak Co. v. Image Tech. Servs., Inc., 504 U.S. 451 (1992) (Section 2
monopolist); American Ad Management, Inc. v. GTE Corp., 92 F.3d 781, 791 (9th Cir. 1996)
(Section 1 agreement).
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increase competition in most cases) to such a degree that the enhancement
outweighs the exclusionary or anti-competitive effect.34 This balancing of
the competition-enhancing effect of the business justification against the
anti-competitive effect of the exclusionary act or restraint is called the
"rule of reason."35

B. Applicability of the Comparative Competitive Effects Test

Ambiguity arises when the rule of reason is applied to an
intellectual property licensing strategy, since no clear point of reference
exists. Where, in such a case, should the balance of competitive effects
come out if a license restriction is to be legal? A patent, by definition, is a
legal right to exclude competitors, necessarily having some anti-
competitive effect, and potentially a dramatic one. So one cannot say
that restrictions in a license "should be deemed unlawful whenever they
have anti-competitive effects beyond what would result from a license or
sale without those conditions. Such a test would invalidate virtually all
license and sale restrictions"36-a perverse result given that patent
owners may legally impose relatively extreme anti-competitive effects on
society by refusing to license.37

Thus, the balance point-the line of legality-is not an unrestricted
license. As the next section shows, however, those cases that allow a
patent owner to refuse to license suggest the outermost limit of anti-
competitive effect a patent may have. That limit, the line of legality, is
the anti-competitive effect that flows from a refusal to license.38 If the net
effect of a licensing scheme is more anti-competitive than a refusal to
license, it should be illegal.

III. UNILATERAL REFUSALS TO LICENSE ARE LAWFUL

No court in the United States has ever held a patentee or copyright
holder ("owner") liable for antitrust violations for refusing to license her
intellectual property, unless that refusal was not unilateral.39 Several

34. Data General Corp. v. Grumman Sys. Support Corp., 36 F.3d 1147, 1183 (1st Cir.
1994).

35. See Allied Tube & Conduit Corp. v. Indian Head, Inc., 486 U.S. 492, 497-98 (1988).
36. Donald F. Turner, Basic Principles in Formulating Antitrust and Misuse Constraints

on the Exploitation of Intellectual Property Rights, 53 ANTITRUST L.J. 485, 490 (1985).
37. See United States v. Westinghouse Elec. Corp., 648 F.2d 642, 648 (9th Cir. 1981)

(commenting on a similar argument, and stating that such a "theory [t]aken to its logical
limits... would find almost every patent licensing agreement to be iflegal").

38. See supra Figure 1.
39. See. e.g., International Wood Processors v. Power Dry, Inc., 792 F.2d 416, 427-29

(4th Cir. 1986) (holding patentee's termination of license in concert with competing licensee
is not entitled to antitrust "exemption").
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cases have proclaimed that refusal to license is a core right of the owner.4 °

In particular, SCM v. Xerox Corp. is often cited for its holding that "where
a patent has been lawfully acquired, subsequent conduct permissible
under the patent laws [such as exercising the 'right to exclude others from
making the invention,'] cannot trigger liability under the antitrust laws."4

However, at first glance to many antitrust lawyers, this holding
appears to conflict with cases in which plaintiffs have successfully gained
access to a monopolist's property on the basis that the property is
"indispensable to effective competition." 42  The copyright and patent
laws seem to give owners fewer rights than owners of other types of
property (such as power grids or ski slopes, for instance), and
monopolists' refusals to grant access to those kinds of property have
been condemned under the antitrust laws.43 Thus, the SCM analysis
seems to give too much deference to intellectual property. Arguably,
intellectual property owners should have no greater antitrust latitude to
refuse to transfer their property than other owners.44

Indeed, the SCM court's broad pronouncement goes too far, because
some acts generally allowed under the patent laws, such as licensing with
field-of-use or geographic restrictions, can nonetheless run afoul of the
antitrust laws.45 For refusals to license ("refusals to deal," in antitrust

40. SCM Corp. v. Xerox Corp., 645 F.2d 1195 (2d Cir. 1981) (holding that a unilateral
refusal to license lawfully acquired patents is permitted under the patent laws, and thus
cannot trigger liability under the antitrust laws), cert. denied, 455 U.S. 1016 (1982);
Westinghouse Elec. Corp., 648 F.2d at 647 (drawing distinction between acts which expand
the patent monopoly, and thus violate the antitrust laws, and refusal to grant licenses,
which does not); Miller Insituform, Inc. v. Insituform of N. Am., Inc., 830 F.2d 606, 609 (6th
Cir. 1987) (holding owner of lawfully acquired patent cannot be liable under Section 2 for
refusing to license the patent), cert. denied, 484 U.S. 1064 (1988); United States v.
Telectronics Proprietary, Ltd., 607 F.Supp. 753, 755 (D. Colo. 1983) (holding that the
unilateral right to refuse to license is the essence of the patent monopoly).

41. SCM, 645 F.2d at 1206.
42. Olympia Equip. Leasing Co. v. Western Union Tel. Co., 797 F.2d 370, 379 (7th Cir.

1986), cert. denied, 480 U.S. 934 (1987). See also Penelope Preovolos, Litigating in the
Interface: Connection to "Essential Facilities," INTELL. PROP., March 1995, at 34 (quarterly
supplement to THE RECORDER).

43. Otter Tail Power Co. v. United States, 410 U.S. 366 (1973) (power grid); Aspen
Skiing Co. v. Aspen Highlands Skiing Corp., 472 U.S. 585 (1985) (ski slopes).

44. See Licensing Guidelines, supra note 1, § 2.0(a).
45. See, e.g., Hartford-Empire Co. v. United States, 323 U.S. 386, 392-402 (1945)

(holding system of licensing and pooling agreements with anti-competitive effect violated
the Sherman and Clayton acts); Atari Games Corp. v. Nintendo of An, Inc., 897 F.2d 1572,
1576 (Fed. Cir. 1990) ("[When a] patented product is so successful that it creates its own
economic market or consumes a large section of an existing market.., a fine line [may exist]
between actions protecting the legitimate interests of a patent owner and antitrust law
violations."); Data General-Corp. v. Grumman Sys. Support Corp., 36 F.3d 1147, 1185 n.63
(1st Cir. 1994) (It is... well settled that concerted and contractual behavior [which]
threatens competition is not immure from antitrust inquiry simply because it involves the
exercise of copyright privileges."); Digidyne Corp. v. Data General Corp., 734 F.2d 1336,
1341-44 (9th Cir. 1984) (holding Data General illegally tied the sale of copyrighted
operating systems to the sale of CPUs), cert. denied, 473 U.S. 908 (1985); International
Wood Processors v. Power Dry, Inc., 792 F.2d 416, 427-29 (4th Cir. 1986) (holding
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parlance), however, SCM states what is practically the law. A more
explicitly reasoned case than SCM, with the same practical result, is Data
General Corp. v. Grumman Systems Support Corp.46

A. Data General v. Grumman: A Refusal to License is a
Presumptively Valid Business Justification Defense to a
Charge of Monopolization
Data General sued Grumman, its competitor in the market for

servicing computers manufactured by Data General. Among other
charges, it accused Grumman of copyright infringement because Grumman
copied and used ADEX, software written by Data General and used to
diagnose problems with Data General's newest computers, the "MV"
line.47 Grumman apparently copied the software because Data General
refused to license ADEX, the use of which the jury found to be the critical
attribute of an MV computer service vendor.48

Grumman counterclaimed for antitrust violations, among them
monopolization as prohibited by Section 2 of the Sherman Act.49 It
claimed, in essence, that use of ADEX was indispensable to effective
competition in the market for servicing MV computers."0 Evidence of
Data General's market power in the market for servicing MV computers
was powerful and undisputed.5 ' The only questions were, then, (1)
whether Data General's refusal to license ADEX to its competitors in the
service market was an exclusionary act, and (2) if so, whether it had a
valid business justification for the refusal.5 2

In analyzing these questions, the court first noted that "contractual
behavior.., is not immune from antitrust inquiry simply because it
involves the exercise of copyright privileges." 3 In the end, however, the
First Circuit panel held that "while exclusionary conduct can include a
monopolist's refusal to license a copyright, an author's desire to exclude

patentee's termination of license in concert with competing licensee is not entitled to
antitrust "exemption"); Kobe, Inc. v. Dempsey rmp Co., 198 F.2d 416, 422-23 (10th Cir.)
(holding system of licensing and pooling agreements with grant-back provisions having
anti-competitive effect to be illegal under rule of reason standard), cert. denied, 344 U.S.
837 (1952); Grid Sys. Corp. v. Texas Instruments Inc., 771 F.Supp. 1033, 1037 n.2 (N.D. Cal.
1991) (holding that tying multiple patent licenses can be per se illegal under Section 1, as
well as an exclusionary practice under Section 2).

46. 36 F.3d 1147 (1st Cir. 1994).
47. Id. at 1152-54.
48. Id. at 1154, 1172.
49. Id. at 1156.
50. Id. at 1181-84; see Olympia Equip. Leasing Co. v. Western Union Tel. Co., 797 F.2d

370, 379 (7th Cir. 1986), cert. denied, 480 U.S. 934 (1987).
51. Data General, 36 F.3d at 1182 n.60; see also Eastman Kodak Co. v. Image Tech.

Servs., Inc., 504 U.S. 451, 464-479 (1992) (holding that Kodak's lack of market power in the
market for equipment does not foreclose the possibility that it has market power in the
market for service of its equipment).

52. Data General, 36 F.3d at 1182.
53. Id. at 1185 n.63.
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others from use of its copyrighted work is a presumptively valid business
justification for any immediate harm to consumers."5 4

The court's main rationale was that since the Copyright Act gives a
copyright holder the exclusive right to transfer the work (or not), and
since the Act reflects a legislative assumption that the Act itself gives
authors a fair return on their creative labors, the courts cannot abrogate
that legislative assumption by allowing antitrust plaintiffs to demonstrate
that the exercise of a particular copyright is an unreasonable restraint of
trade (and thus more than a fair return).5 In short, it is the special status
of intellectual property as a Congressionally granted right, "in pari
materia"5 6 with the antitrust laws, that allows the monopolist patentee or
copyright holder to ignore the supplications of her competitors.

This reasoning recognizes a long-standing dichotomy in treatment
between licensing agreements or owners' actions that have "an anti-
competitive effect beyond that implicit in the grant of the patent," 7 and
the refusal to license, disclose, or use a protected innovation, rights that
are granted by the patent and copyright laws. 8

IV. THE COMPARATIVE COMPETITIVE EFFECTS
STANDARD IN PREVIOUS CASES AND ESTABLISHED
DOCTRINE.

We are thus left with the quandary that, even though "the patentee
may withhold his patent altogether from public use,"59 it does not follow
that "he must be permitted to impose any conditions ... he chooses upon
any use" he ultimately allows of it.60 What conditions, then, are proper?

The statement itself provides one framework. It implies that the
most anti-competitive effect the law will allow from a patent flows from
a refusal to license. Thus, any greater effect violates the antitrust laws.
A patentee may always keep her intellectual property to herself, if that
alternative is less anti-competitive than including a restriction in a license.
Thus, if the net effect of a monopolist's licensing practices and
restrictions for a given product, patent, or copyright is more anti-
competitive than keeping it to herself, the scheme should be condemned

54. Id. at 1187. See supra part II for the definition of "exclusionary act."
55. Data General, 36 F.3d at 1186-87.
56. Simpson v. Union Oil Co. of Cal., 377 U.S. 13, 24 (1964); United States v.

Westinghouse Elec. Corp., 648 F.2d 642, 646-48 (9th Cir. 1981).
57. USM Corp. v. SPS Technologies, Inc., 694 F.2d 505, 515 (7th Cir. 1982), cert. denied,

462 U.S. 1107 (1983).
58. Compare the cases cited supra note 40, (refusals to license) with those cited supra

note 45 (other restraints).
59. Motion Picture Patents Co. v. Universal Film Mfg. Co., 243 U.S. 502, 514 (1917). See

also supra text accompanying notes 48-49.
60. Id.
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under Section 2 of the Sherman Act. When individual license contracts
have a greater anti-competitive effect than would be effected without
them, then they should fall under Section 1.61

Examination shows this standard is consistent with, suggested by,
and even used in previous cases, although those cases may not have
applied it in order to invalidate a licensing arrangement. The most
straightforward application of the comparative competitive effects
standard was performed by the United States Court of Appeals for the
District of Columbia Circuit in United States v. Studiengesellschaft Kohle,
m.b.H.62

A. Studiengeseilschaft-The First Recognition of the
Comparative Competitive Effects Test

Studiengesellschaft is noteworthy because, by reference to sound
economics and previous case law, the District of Columbia Circuit
anticipated the test referred to here as the comparative competitive
effects test. The Court's prescient judgment was confirmed by later cases
such as SCM 6 3 and Data General64 that allowed refusals to license.

Studiengesellschaft involved a process for manufacturing aluminum
trialkyls ("ATAs") discovered and patented by Dr. Ziegler.65  The
invention was not the ATAs, which were previously known, but a new
method of producing them.66 Because the new method was so much more
economical than the prior art, ATAs made with older processes could not
compete with those made with the new one.67 Dr. Ziegler granted
Hercules Incorporated a non-exclusive license to manufacture ATAs with
his patented process in the United States.68 Part of the agreement was a
stipulation that any other licenses Ziegler granted in the United States
would allow the licensees to make and use, but not to sell, ATAs made
using the patented process.69 Ziegler granted such licenses to large ATA
users such as Conoco and Ethyl.7"

61. This idea reflects the more familiar rule of reason analysis and the judgment that
most individual license contracts are pro-competitive. See Licensing Guidelines, supra note
1, §§ 2.0(c), 2.3. Only where one party has market power or when the two parties to the
license combined have market power is the license likely to create a problem. See id. at §
4.3.

62. United States v. Studiengesellschaft Kohle, m.b.H., 670 F.2d 1122, 1127-38 (D.C. Cir.
1981).

63. SCM, Inc. v, Xerox Corp., 645 F.2d 1195 (2d Cir. 1981), cert denied, 455 U.S. 1016
(1982).

64. Data General Corp. v. Grumman Sys. Support Corp., 36 F.3d 1147 (1st Cir. 1994).
65. Studiengesellshaft, 670 F.2d at 1124.
66. Id.
67. Id.
68. Id.
69. Id.
70. Id.
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The United States brought suit, charging that the latter group of
licenses violated the Sherman Act because they restricted sales of ATAs,
which were not patented, and thus exceeded the scope of the process
patent.71 The trial court ruled that the agreements violated both Section 1
and Section 2 of the Sherman Act.7 2

The defendants appealed and the D.C. Circuit reversed.73 Writing
for a unanimous panel, Judge Oberdorfer wrote:

None of the anti-competitive effects of the challenged restriction
found by the district court exceed the anti-competitive effects
which the patent authorized.... As stated earlier, Dr. Ziegler
lawfully could have licensed Hercules alone to practice the
patented process. Such an exclusive license would.., have
effectively given Hercules a monopoly over the sale of ATAs, since
no other process is now commercially competitive with the Ziegler
process. Exclusive licenses are tolerated because they normally
threaten competition to no greater extent than is threatened by the
patent itself.... The prohibition an sales [in the licenses to
Conoco, et al.] is thus a more narrowly tailored version of the
exclusive license .... [Thus] the same considerations that lead
courts to validate exclusive licenses lead us to approve the
restriction at issue here. 74

Because the net effect of the licenses and the restrictions was less
anti-competitive than an exclusive license (which would itself have been
legal because its anti-competitive effect is equivalent to the patentee's
refusal to license at all), the licensing scheme did not violate the Sherman
Act. The court also suggested that the converse is true as well when it
said, "This conclusion [of legality] might not follow if the restriction here
caused or threatened anti-competitive effects not present in an exclusive
license."75

The Studiengesellschaft court's use of a comparative competitive
effects test was later endorsed by Professor Turner in a talk he gave to
the National Institute on Industrial and Intellectual Property.76 Further,

71. Id. at 1123, 1125.
72. Id. at 1125-26.
73. Id. at 1138.
74. Id. at 1135 (citations omitted) (emphasis added).
75. Id. at 1135-36.
76. This talk was published in Turner, supra note 36, at 490-91. Professor Turner

endorsed the approach as "the most useful general test of restrictive conditions attached to
a license or sale" of intellectual property. Id. at 491. However, he expressed the
reservation that "it is not necessarily conclusive" because "it assumes that the patentee,
assignee, or exclusive licensee would be capable of exclusive self-practice of the patent for
all uses, and overlooks the possibility that the holder of the exclusive rights may be
impelled to license even if certain restrictions were prohibited." Id. at 491, 490. The rare
situation described by Professor Turner, where a patentee has enough market power to
significantly impact competition with its licensing, strategy but simultaneousl too few
resources to self-practice the patent for all uses it wishes to grant licenses for, can be
mitigated by comparing the competitive effects of the licenses and their restrictions with the
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the court did not invent the idea from whole cloth. It was suggested by
reference to cases and doctrines that illuminated the line between
permissible and impermissible license restrictions before Studiengeselischaft
was handed down, such as Kobe, Inc. v. Dempsey Pump Co.,77 and
Hartford-Empire Co. v. United States,78 (and has been confirmed by later
cases allowing refusals to license, such as Data General79 and SCM. 80 )

B. The Comparative Competitive Effects Standard is
Consistent With Other Cases and Doctrines

The comparative competitive effects test is consistent with, and
suggested by, Studiengesellschaft and other antitrust cases that have
sought to distinguish between legal and illegal licensing behavior. The
comparative competitive effects test also provides an economic rationale
for a doctrine in one type of patent misuse81 case, tying. This doctrine
provides that tying some kinds of products to a market power patent will
bar enforcement of that patent.

1. KOBE, INC. V. DEMPSEY PUMP CO., A CASE STILL
REFERRED TO BY THE FEDERAL CIRCUIT, SHOWS AN
ANALYSIS CONSISTENT WITH THE COMPARATIVE
COMPETITIVE EFFECTS TEST

In Atari Games Corp. v. Nintendo of America, Inc. 2, the Federal Circuit
sought to illustrate the line between permissible and impermissible
conduct by patentees. As summarized by the Federal Circuit:

[When a] patented product is so successful that it creates its own
economic market or consumes a large section of an existing
market ... a fine line [may exist] between actions protecting the
legitimate interests of a patent owner and antitrust law
violations....

When a patent owner uses his patent rights not only as a shield to
protect his invention, but as a sword to eviscerate competition
unfairly, that owner may be found to have abused the grant and
may become liable for antitrust violations when sufficient power in
the relevant market is present. Therefore, patent owners may incur

competitive effects of exclusive license to a hypothetical licensee that has such resources
and the market power of the real patentee.

77. 198 F.2d 416, 94 U.S.P.Q. 43 (10th Cir.), cert. denied, 344 U.S. 837 (1952).
78. 323 U.S. 386 (1945).
79. Data General Corp. v. Grumman Sys. Support Corp., 36 F.3d 1147 (1st Cir. 1994).
80. SCM, Inc. v. Xerox Corp., 645 F.2d 1195 (2d Cir. 1981), cert. denied, 455 U.S. 1016

(1982).
81. For an explanation of patent misuse, see infra note 116.
82. Atari Games Corp. v. Nintendo of Am., Inc., 897 F.2d 1572 (Fed. Cir. 1990).
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antitrust liability for enforcement of a patent known to be obtained
through fraud or known to be invalid, where license of a patent
compels the purchase of unpatented goods, or where there is an
overall scheme to use the patent to violate antitrust laws.83

The last clause may imply an incorrect idea, however. A "scheme to
use the patent to violate antitrust law," is not in and of itself illegal. In
addition to the "scheme," there must be some anti-competitive effects of
the scheme, a tendency towards them, or a dangerous probability of them
to violate the antitrust laws.8 4 The decision cited for the last clause,
however, was Kobe, Inc. v. Dempsey Pump Co.85 Examining this case, it
can be seen that there were anti-competitive effects of the licensing
arrangement at issue. The result in Kobe is consistent with the
comparative competitive effects test.

Kobe started with a patent pool between two pump companies,
Rodless Pumps and "Old Kobe."86 In 1932 Rodless was in financial
difficulty, but it held rights from three of the four principal inventors in
the hydraulic oil well pump field: Crum, Humphreys, and Scott.8 7 Crum
and Humphreys had gone out of business and conveyed their patents to
Scott, Rodless's founder.8 " Old Kobe had wanted for several years to
market a pump that infringed the Humphreys patent.8 9 When Old Kobe
found that Rodless held Humphreys's rights, it proposed that Rodless
and Old Kobe consolidate their patents in a new corporation called Roko
("the first agreement"). 9°

The first agreement required the parties to assign "all of their
patents and all future inventions or patents acquired [to Roko] for the 25
year" term of the agreement.9 1  It also effectively consolidated
commercialization of these patents in Old Kobe, as Rodless stopped
manufacturing under the patents. Instead, Rodless simply derived the
benefits of the agreement through its half ownership of Roko.9 2

Meanwhile, Gage, the other principal inventor, and the only
commercially viable competitor, was achieving success with his pump, the
Alta Vista. Not content with eliminating competition from any potential
licensee of Rodless, one year later Old Kobe bought Gage's patent rights

83. Id. at 1576 (applying 9th Circuit law in appeal from preliminary injunction); see also
CVD Inc. v. Raytheon Co.,769 F.2d 842, 851 (1st Cir. 1985) (applying similar principles to
trade secrets), cert. denied, 475 U.S. 1016 (1986).

84. See supra notes 24-26 and accompanying text.
85. 198 F.2d 416, 94 U.S.P.Q. 43 (10th Cir.), cert. denied, 344 U.S. 837 (1952).
86. Id. at 419-421.
87. Id. at 419.
88. Id.
89. Id.
90. Id.
91. Id.
92. Id. at 419-20.
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for the Alta Vista. Old Kobe also obtained agreements from Gage to
refrain from competition for 5 years, and to assign to Roko any patents
relating to hydraulic pumps he might acquire in the next 10 years ("the
Gage transaction"). 3 From 1933 until 1948, Old Kobe had a monopoly
on hydraulic oil well pumps, and used some of its monopoly rent to buy
Roko every patent applicable to the product.94

The Kobe court noted several factors in its restraint of trade
analysis: that the parties to the pool were the only competitors that made
rodless (hydraulic) oil well pumps;95 that there were no substitutes for
these hydraulic pumps in deep oil wells drilled at a non-perpendicular
angle;96 and that the pool bought rights to all patents applicable to the
hydraulic oil pump business, while simultaneously restricting licenses only
to Old Kobe.97

The court reasoned: "Ordinarily patent pools... are not illegal in
themselves. Agreements which require licensees to assign future
inventions or patents are not in themselves illegal. Such agreements,
however, which effect a restraint of trade or create monopolies.., are
violations of the law."98

While there are probably many ways to conclude the Kobe pool was
illegal,9 9 the case serves to illustrate the point that, had Rodless and Old
Kobe simply given each other non-exclusive cross licenses, the anti-
competitive effect would have been much less than the effect of the first
agreement. Yet non-exclusive cross licenses would still have allowed Old
Kobe to market its pump, which was the only pro-competitive aspect of
the first agreement.

Applying the comparative competitive effects test to the first
agreement as it was actually drafted, one would put on the plus side of
the ledger the pro-competitive effect of allowing Old Kobe, apparently
more financially capable than Rodless, to enter the market and compete
against Gage and Alta Vista. On the minus side one would put the anti-
competitive features of the arrangement: the effective elimination of
Rodless and any of its potential licensees as competitors, both in the
market for pumps and pump innovation. Given that these events took
place during the depression, and that probably little capital was

93. Id. at 420.
94. Id.
95. Id. at 422.
96. Id. at 423.
97. Id. at 420.
98. Id. at 422 (citations omitted); see also Cutter Labs. v. Lyophile-Cryochem Corp., 179

F.2d 80, 92 (9th Cir. 1949) (using almost identical language but holding for patentee).
99. For example, given that many of the transactions involved assignments or exclusive

licenses, (Kobe, 198 F.2d at 420), the Clayton Act could also govern this pool. See AXINN, Er
AL., AcQuISIToNs UNDER THE HART-SCoTr-RoDINO ANTITRUST IMPROVEMENTS AcT § 4.01[5]
n.32 (1995).
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available for fortifying Rodless, the minus side might not have been too
great. After subtracting the minus side of the ledger from the plus side,
the sum was very probably higher than the alternative state of
competition under which Rodless and Kobe kept their patents to
themselves, because (for different reasons) neither was in a position to
successfully market products incorporating the patented innovation in
competition with Gage. Thus, the net competitive effect of the first
agreement was arguably more pro-competitive than if Rodless and Kobe
had kept their patents to themselves (see Figure 3, infra p. 299, illustrating
the net effect of the first agreement).

Similarly, the comparative competitive effects test can be applied to
a hypothetical first agreement structured as a non-exclusive cross-
licensing arrangement between Old Kobe and Rodless. The pro-
competitive effects of allowing Old Kobe to commercialize its infringing
pump would be diminished by the anti-competitive effects of the license
and its restrictions.' 0 The resulting quantum of competition would then
be compared to the state of competition had each kept its patents to
itself. Given that Rodless was financially unstable, the pro-competitive
effect of Kobe's entering into competition with Gage would have
outweighed any benefit derived from forcing Old Kobe to invent around
the Humphreys patent-the result if Rodless refused to license. Thus a
non-exclusive cross-licensing agreement would have been legal (see Figure
2).

100. In this hypothetical case, the anti-competitive effects seem mostly related to Old
Kobe's reduced incentive to invent around the Humphreys patent. This effect is not
necessarily negative, however. Depending on the exact features of Humphreys's
innovation, forcing Old Kobe to innovate around it could be dead-weight loss, if such
innovation would merely duplicate Humphreys's innovation and add nothing new.

1996 297



298 BERKELEY TECHNOLOGY LAW JOURNAL

More
Procompetitive

Anticompetitive
Effects Equivalen
to Refusal to
License or a
Single Exclusive
License

More
Anticompetitive

Procompetitive
Effect of Allowing
Old Kobe to
Commercialize its

Possible Range of Anti
or Pro-competitive
Effects of Forcing Old
Kobe to Invent Around
the Humphreys Patent
(See note 100)

"Line of Legality"

Figure 2.

However, the Gage transaction was clearly unlawful. The pro-
competitive effects were weak; neither Kobe nor Gage could compete in
new ways as a result of the deal. On the anti-competitive side, Gage,
Alta Vista, and any of their potential licensees were eliminated as
competitors. Additionally, Old Kobe had the increased power to exclude
competitors who infringed Gage's patents. The net competitive effect is
decidedly more anti-competitive than if the parties had kept their patents
to themselves-i.e., refused to license (see Figure 3). Thus, it can be seen
that the comparative competitive effects test yields a result consistent
with Kobe, a case still cited today by the Federal Circuit.
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2. HARTFORD-EMPIRE-THE SUPREME COURT'S "LINE OF
LEGALITY"

In Hartford-Empire Co. v. United States,' the Supreme Court
addressed, and condemned under the Sherman Act, an infamous licensing
arrangement-the glass patent pool of the early 20th century. The leaders
of the glass industry pooled their patents on various types of glass-
making machines and aggressively sought to obtain any patents that
threatened the pool's dominance. 10 2  The pool clearly violated the
Sherman Act. When the Court sought to illustrate behavior closer to the

101. 323 U.S. 386 (1945).
102. Id. at 392-401.
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line of legality, its analysis suggested the comparative competitive effects
test.

The group used the pool to assign exclusive field-of-use licenses to
its members, and included numerical glass production quotas in fields
that had multiple licensees. 10 3  The total number of licensees in any
glassware market was restricted "to prevent overstocking the glassware
market and to 'stabilize' prices."1 0 4 Because some remaining competitors
used unpatented glass-making machines, the pool acquired control of
patents covering other machines needed for use with the unpatented
glass-making machines.' The result was that "automatic glass
manufacture, without consent of the parties [became] difficult if not
impossible."

0 6

Prices for glassware were "maintained,"0 7 and the parties divided
the spoils in the form of royalties. 108  Innovation "of glass making
machinery [was] discouraged,... competition in the manufacture and
sale or licensing of such machinery [was] suppressed, and.., the system
of restricted licensing [was] employed to suppress competition [and
maintain prices] in the manufacture of unpatented glassware.""0 9

Whether this arrangement violated the antitrust laws is not even a
close call. Under any test, induding a comparative competitive effects
standard, the pool was anti-competitive. The anti-competitive licensing
restraints clearly could not have been effected if the defendants had kept
their patents to themselves.

However, an observation by the Court in Hartford clarifies the line
between pro- and anti-competitive technology transfer:

It is said, on behalf of Hartford [the defendant under whom the
patents were pooled], that ... in order to protect its legitimate
interests as holder of patents for automatic glass machinery, it was
justified in buying up and fencing off improvement patents, the
grant of which, while leaving the fundamental inventions
untouched, would hamper their use unless tribute were paid to the
owners of the so-called improvements which, of themselves, had
only a nuisance value.

The explanation fails to account for the offensive and defensive
alliance of patent owners with its concomitant stifling of
initiative, invention, and competition.110

103. Id. at 397-98.
104. Id. at 398.
105. Id.
106. Id.
107. Id. at 400.
108. Id. at 395-96, 399.
109. Id. at 400.
110. Id. at 407.
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This passage suggests behavior that is closer to the line of
acceptable technology transfer. Hartford could not only have kept its
innovation to itself, but it could have acquired (probably non-exclusive)
rights necessary to continue to use the fundamental innovation without
paying royalties."' Hartford crossed the line by making agreements with
others that resulted in a greater anti-competitive effect than simply
retaining and using its innovation. Had Hartford refused to license
anyone (i.e., refused to create the pool), the excluded potential licensees
(pool members who were also competitors or potential competitors)
would have had a greater incentive to invent around each other's
strongholds. Additionally, the pool could not have effected its
geographic, product, and numerical restrictions if the members had
practiced the patents themselves.

Moreover, the Court made clear that Hartford had no duty to use
its patents. The Court struck down a part of the remedial decree that
would have prohibited each former pool member from applying for
patents it did not intend to use. The Court reasoned that while

"[tihe decree should restrain agreements ... with th[e] object [of
preventing] others from obtaining patents cn improvements which
might, to some extent, limit the return in the way of royalty on the
original [inventions, a] patent owner is not in the position of a
quasi-trustee for the public or under any obligation to see that the
public acquires the free right to use the invention. He has m
obligation either to use it or to grant its use to others."" 1

Thus, even those who had seriously abused the patent privilege in
the past were entitled to keep their innovation to themselves in the future:
"For example, if Ball or Thatcher [two defendants and members of the
pool] should procure a patent on a bottle-capping machine or for a
composition of glass, there is no reason to compel a license to Hartford or
Hazel or anyone else." 3 In the future, the defendants were only to refrain
from agreements that would result in a greater anti-competitive effect.""' 4

3. THE COMPARATIVE COMPETITIVE EFFECTS TEST'S
EXPLANATION OF, AND APPLICATION TO, TYING
DOCTRINE

Besides pools, another licensing arrangement commonly found to
violate the Sherman Act is tying, in which a patentee or copyright holder
conditions the sale of a patented or copyrighted product (the tying

111. Licenses to blocking patents can be pro-competitive. Licensing Guidelines, supra
note 1, § 2.3. These most often should be non-exclusive, however. Turner, supra note 36, at
492.

112. Hartford-Empire, 323 U.S. at 431-32.
113. Id. at 418.
114. See id. at 408-435 (discussing proper scope of the remedial decree).
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product) on the additional sale of some other product for which there are
competitive sellers (the tied product). 15 Tying can also be misuse in a
patent or copyright case' 16 The comparative competitive effects test is
consistent with, and offers an economic rationale for, the rule in patent
misuse cases: that "non-staples"117 may be tied without giving rise to a
misuse defense. This legally consistent economic rationale suggests
application of the test to antitrust cases involving tying.

The rule in patent law is that non-staple items may be tied to
patents, but staples may not. "While [35 U.S.C.] §§ 271(c) and (d)
will.., permit a holder of a patented process to restrict the marketing by
others of non-staple products, without patent misuse, the doctrine of
patent misuse is recognized by Congress and allowed its full scope where
the alleged misuse involves a staple article." 1 8 "Staple products" are
those which command a substantial, independent market of their own
apart from the patented invention." 9

Tying is prohibited because a monopolist can use tying
arrangements to foreclose competitors' sales of the tied product, even
where purchasers wish to buy the tied product from the competitors, and

115. See, e.g., International Salt Co. v. United States, 332 U.S. 392 (1947); Digidyne
Corp. v. Data General Corp., 734 F.2d 1336, 1341-44 (9th Cir. 1984) (presuming market
power from copyright and holding that Data General illegally tied the sale of copyrighted
operating systems to the sale of CPUs), cert. denied, 473 US. 908 (1985). Most courts
would not now presume market power from a patent or copyright in an antitrust case. See,
e.g., Atari Games Corp. v. Niontendo of An, Inc., 897 F.2d 1572, 1576 (Fed. Cir. 1990)
(noting that market power is required for a licensing practice to violate the antitrust laws).

116. See Morton Salt Co. v. G.S. Supiger Co., 314 U.S. 488 (1942) (holding that Morton
Salt's tying of salt tablets to licensing of patented canning machines was misuse of the

patent that barred its enforcement); see also 35 U.S.C. § 271(d)(5) (West 1996). Tying may
be deemed misuse if "the patent owner has market power in the relevant market for the
patent or patented product on which the license or sale is conditioned." 35 U.S.C.A. section
271(d)(5) (West 1996).

Patent misuse is an equitable, affirmative defense to an action for infringement. See, e.g.,
Morton Salt, 314 U.S. 488. Because the patentee or copyright holder has engaged in some
practice that impermissibly "expands the scope of is [statutory] monopoly," or is
inconsistent with the "public purpose" of the grant, he will not be able to enforce his patent
until the misuse is purged. Lasercomb Am., Inc. v. Reynolds, 911 F.2d 970, 975-77 (4th Cir.
1990). Historically, a rigorous antitrust analysis was not required, but some circuits now
require such analysis. See, e.g., Saturday Evening Post Co. v. Rumbleseat Press, Inc., 816
F.2d 1191, 1200 (7th Cir. 1987) (holding that copyrght misuse must rise to level of antitrust
violation to qualify as a defense to infringement). Others explicitly disavow such analysis
in misuse cases. See, e.g., Lasercomb, 911 F.2d at 978 (granting a misuse defense to an
infringer because a 99-year non-compete provision in a standard copyright license
agreement used with other licensees was "violative of the public policy embodied in the
grant of a copyright... regardless of whether such [a clause] amounts to an antitrust
violation").

117. See Robintech, Inc. v. Chemidus Wavin, Ltd., 628 F.2d 142, 149 (D.C. Cir. 1980)
(holding that "staple products [are those which command] a substantial, independent
market of their own apart from" the patented invention).

118. Id. at 148.
119. Id. at 149. For instance, the salt tablets in the Morton Salt case were staples. 314

U.S. 488.
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would do so in a competitive market. 2 ° However, if a tied product
would not exist but for the patented invention (i.e., it is not a staple), the
market for that product is no more foreclosed by tying that product to the
patent than by a refusal to license. Either way, no other vendor has a
chance to get into the business of making that non-staple article.
Licensing with the tie, moreover, may give consumers a second source of
the invention, a pro-competitive effect. Conversely, the patentee gets
nothing that does not flow from her invention: without it, the tied market
would not exist.

However, if the tied product does have a market of its own,
separate from the patented invention (i.e., it is a staple), the effect of the
tie on consumer welfare may well be worse than if the patentee had kept
the invention to herself. The tie may impair competition by subsidizing
the patentee's entry into the tied market on a basis that is unrelated to
the patentee's efficiency in that market, but related instead to her
efficiency in the tying (invention) market. Conversely, if the patentee
keeps the invention to herself instead of licensing with a tie, she is forced
to internalize any comparative inefficiency to be paid for developing her
place in the tied market. By tying she can more easily pass some of that
cost to her licensees, resulting in a decrease in consumer welfare. 21

120. Cf. Jefferson Parish Hosp. Dist. No. 2 v. Hyde, 466 U.S. 2, 16 (1984). The three
elements of a per se antitrust tying claim are "(1) a tie-in between two products or services
sold in different markets, (2) market power in the tying product, and (3) the tying
arrangement affects a not insubstantial volume of commerce [foreclosure];" Datagate, Inc. v.
Hewlett-Packard Co., 60 F.3d 1421, 1423-24 (9th Cir. 1995).

Foreclosure, however, is not required as an element of tying as a misuse defense. 35
U.S.C. § 271(d)(5) requires only that the defendant demonstrate "the patent owner has
market power in the relevant market for the patent or patented product on which the license
or sale is conditioned." Foreclosure is not mentioned. Note too that "[s]ection 271(d)
relates only to... patent misuse as a defense to an infringement claim.... [A] full reading of
the legislative record reveals that Congress rejected the extension [of this statute into the
area of antitrust] despite... articulated support" for the idea. Grid Sys. Corp. v. Texas
Instruments, Inc., 771 F. Supp. 1033, 1037 n.2 (N.D. Cal. 1991). Thus, tying as a misuse
defense seems based on the concern that a patentee who is using his patent to deny
purchasers choice ought not appeal to a court of equity to enforce it.

121. 1 say "more easily" because, of course, many rational consumers will evaluate the
cost of the tied combination and compare it with lower-utility substitutes for the invention
combined with cheaper sources of the tied product. In theory, the patentee can get only one
monopoly rent from her market power. Thus, if the patentee were forced to price her
invention separately, and if all consumers made rational purchasing decisions, the patentee
could simply raise the price of her invention. This would allow her to subsidize her entry
into the tied market at lower prices, and still pass the cost of that entry to her licensees.

This "one monopoly rent" argument, while undoubtedly describing behavior in some
markets and by some consumers, must fail as a general empirical statement for at least two
reasons. First, depending on the relative costs of the licensed item and the tied item, the
additional costs of either predicting (without perfect information) the long-term cost of the
tied combination, or measuring the cost of the less-perfect substitute combination, may mean
that the patentee can get at least these extra costs as "undeserved" monopoly rent. Second,
many consumers, unlike economists, do not rationally evaluate long-term costs of a tie and
the probabilistic effects of imperfect information. Thus, those consumers will pay
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The comparative competitive effects approach, utilized above,
offers an economic rationale for the rule in patent law against tying
staples. This rationale suggests that in an antitrust case where the
transfer of intellectual property is tied to some other transaction, the
comparative competitive effects test should be employed.'22 To use the
test effectively, however, one must ask questions regarding competitive
effects, such as:

* What is the market power of the patented item?
* Does the tied item have a market other than with the patented

item (i.e., is it a staple)?
* Is anyone foreclosed from a transaction in the tied market?
* Does the anti-competitive effect of the tying licenses exceed that

of a complete refusal to license?
If the facts bear out that the anti-competitive effect of the tie(s) is

(are) worse than no license(s) at all, any business justification raised by
the defendant related to protecting her patent or copyright, or maximizing
her reward for its innovation, should be swept aside. The patentee could
protect her innovation better and less restrictively by refusing to license.
Any reward gleaned from the tie, over and above that which she could
have realized by keeping the invention to herself, should be deemed illegal
monopoly rent.

V. AN APPLICATION OF THE COMPARATIVE
COMPETITIVE EFFECTS TEST TO HYPOTHETICAL
FACTS: PHARMTEC'S RESTRICTED LICENSE

By providing a clear "line of legality," the comparative competitive
effects test can make complex rule of reason analyses easier in some
circumstances, as illustrated by the following example.

"undeserved" monopoly rent (especially at a low unit cost), again inefficiently subsidizing
the patentee's entry into the tied market.

122. Tying can be a "per se" violation of Section 1 of the Sherman Act, Datagate, 60 F.3d
at 1423, or monopolization under Section 2 of the Sherman Act. Mozart Co. v. Mercedes-
Benz of N. Am. Inc., 833 F.2d 1342, 1351 (9th Cir. 1987). Courts allow defendants to
demonstrate business justifications in both kinds of cases (calling into question the "per se"
label). Id. at 1348 n.5. Thus, the comparative competitive effects test is warranted and
useful in both kinds of cases.
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A. Facts123

Pharmtec, a pharmaceutical company, invented and has market
power in drug A0, for which it is able to extract significant monopoly rent.
There are competitive substitutes, however, in the market for A0. These
are A1 and A2. Market shares for A0, A1 and A2 are 85%, 10%, and 5%,
respectively. Some doctors think A1 or A2 is more effective than A0.

A0 is only effective in combination with drug C. C is comparatively
easy to make, and many firms produce it, including Pharmtec, who holds
about 35% of the C market, the largest share. Other significant
competitors hold 20%, 15%, and 10%, respectively. The balance is held
by many smaller competitors.

C must be individually optimized to work with any of A0, A1, or A2.
Once production of C optimized for use with any of the three is started,
an additional 18% of the original sunk cost is required to optimize some
portion of the production for one of the other two. There will also be 18%
higher marginal costs of production for either of the other two. Because
of A0's high market share, most producers of C optimize their production
for C0 (C optimized for use with A0). Some also divert some production
to C1 or C2 if they identify marketing channels that justify the extra cost.

Pharmtec invents and patents compound B, which, if used in
production of C, reduces the cost of producing C by 20%. A production
line for Co that uses B in its process, however, must also use B in the
production of C, or C2, or suffer a 38% cost penalty (instead of just the
18% penalty for changing the process when B is not involved). Pharmtec
immediately starts using B in its production of all variants of C. Its 20%
cost savings gives it a significant price advantage and higher profits than
its competitors. Pharmtec's marketing projections indicate that using B in
its production will increase its share of C significantly, perhaps by 30 to
50%.

Pharmtec fears, however, that its C competitors will agree with the
makers of A, and A2 (one of whom also makes C) to market A1/Cl and
A2/C 2 combinations as high quality, differentiated competitors to its own
A0/C 0 combination. Pharmtec's projections show this approach may
erode its market power in A0. In such a scenario, Pharmtec knows that it
may then be profitable for its competitors to invent substitutes for B that,
while not lowering costs of Co production as much as B, could lower costs

123. This fact pattern is complex. The issues it raises, however, such as network-effects
markets and predicted, competitive product repositioning, are common in technology-driven,
intellectual-property-intensive industries. See D'AVENI & GUNTHER, supra note 2, at 39-70;
Arthur, supra note 2. Even old industries sometimes present very complex facts. See, e.g.,
Hartford-Empire Co. v. United States, 323 U.S. 386, 392-401 (1945) (summarizing facts
from a 112 day trial resulting in a District Court opinion that included 628 findings of fact
and a 16,500-page record). Phope to illustrate that the comparative competitive effects test
can make such complex facts easier to parse.
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of C1 and C2 production by a comparable amount, further reducing its
market power in A0 by lowering the cost of the A1/C, and A2/C 2

combinations. Use of B substitutes could further erode Pharmtec's
market power in A0.

Pharmtec thus offers to license B to its competitors in the C market.
The licenses provide that the licensees agree not to use B in any
production diverted to C, or C2 Pharmtec tells potential licensees who
object to the clause that a non-restrictive license would be prohibitively
expensive. This is true, since Pharmtec knows the price for a non-
restrictive license would have to factor in Pharmtec's projected loss of
market share in A.

Licensing with the restriction is the most profitable course for
Pharmtec. Pharmtec's projections also show that widespread licensing of
B with the restriction will significantly raise the price of the A,/C, and
A2/C 2 combinations. These higher prices will result in an increase in its
market power in A0 that will more than offset the lost market share in C
(as compared with keeping B to itself) that would result from the
licensing scheme.

Pharmtec's licensing strategy proves effective. Because of AO's
overwhelming market share and because of the price advantage B gives to
any maker of Co, many makers of C take restrictive licenses to B. Some
makers simultaneously cancel plans to start production of C, or C2
because the higher price differential between C and C or C2 (brought
about by the general use of B in the industry) will make it harder to sell
the latter two products. Others scale back production of C1 and/or C2
because of reduced demand at the higher price differential. Lower
production volumes increase the unit costs of the A1/CI and A2/C 2
combinations.

B. Analysis
Applying the comparative competitive effects test in this situation

has two major advantages. First, it overcomes a possible difficulty in
proving market power--one necessary element of a tying claim. Second,
the test provides a clear point of reference for a rule of reason
monopolization analysis.

Whether Pharmtec has market power in B is difficult to prove. The
restriction in the B licenses is the functional equivalent of a tie. The
restriction compels some C producers to make C exclusively, and thus
sell exclusively in conjunction with Pharmtec's A0. 124 The issue of market

124. Professor Areeda suggests that using one's market power to coerce transactions
that have the practical effect ofi forcing exclusive dealing contracts or forcing licensees to
reduce the amount of product they buy from a competitor can be viewed as tying. X AREEDA,
supra note 25, 1752c at 282 (1996).
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power in B is not clear, however. Given the right market conditions
(particularly a refusal to license B by Pharmtec), others might make
substitutes for B. Thus, a licensee who breached the restriction might
have difficulty making out the elements of a "per se" tying claim 25 or
misuse defense. 26

The restriction on the license is also an exclusionary act; it further
entrenches Pharmtec's market power in A 0. In an antitrust challenge to
the restriction, a court must weigh the pro- and anti-competitive effects of
the restraint, possibly a difficult endeavor without a clear reference point
for comparison. Pharmtec will argue that the anti-competitive effects of
the restrictions are outweighed by the pro-competitive effects of the lower
license cost to makers of C and increased consumer choice in sources of
C. Pharmtec will also rightly assert that merely because the restricted
license is more anti-competitive than an unrestricted license, it does not
follow that the restriction violates the rule of reason.127

The comparative competitive effects test provides the proper
reference point for the rule of reason analysis. The net competitive effects
of the licenses and the restrictions should be compared with the
competitive effect of Pharmtec's refusal to license. Licensing B to
competitors in the C market has a pro-competitive effect. However, the
restriction has two anti-competitive effects. First, it enhances Pharmtec's
market power in A0 by raising the relative cost of the A1/ C1 and A2/C2
combinations. Second, it decreases the incentives of other makers of C to
invent around B in a way that would decrease Pharmtec's power in A.

The deciding factor, however, is how the sum of these pro- and anti-
competitive effects compares with the effects that would be caused by
Pharmtec's refusal to license. Even considering the license's pro-
competitive effects, the net effect of the restrictive license is more anti-
competitive than if Pharmtec had refused to license B. The restrictive
license entrenches Pharmtec's market power in A0 and discourages
innovation of B, or B. A refusal to license, while increasing Pharmtec's
share of C, and possibly A0 in the short run, would ultimately have
eroded Pharmtec's power in A0 by encouraging differentiation of the A1/
C, and A2/C 2 combinations and encouraging innovation of B, and B2
substitutes. Since the most anti-competitive effect the law will allow the
patent to have flows from a refusal to license, the practice of placing the
restriction in B licenses fails the comparative competitive effects test (see
Figure 4).

125. See supra notes 115, 120, & 122 for more information about "per se" ties.
126. See supra notes 116 & 120 for more information about tying as misuse.
127. See supra text accompanying note 36.
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Figure 4.

To summarize, licensing with the restriction is an exclusionary act
that fails the comparative competitive effects test. The restrictive license
augments Pharmtec's market power in A0, while a refusal to license would
have decreased that market power or kept it the same. Because the
license/restriction combination fails the comparative competitive effects
test, business justifications relevant to Pharmtec protecting its patent or
gaining its "just reward"' 28 for its innovation should be swept aside.
This restrictive licensing strategy violates Section 2 unless Pharmtec can
demonstrate other pro-competitive justifications which compensate for
the anti-competitive effects of the restriction.

128. "[T]hat a particular transfer or method of exploiting patent rights increases the
patentee's reward is hardly dispositive." Turner, supra note 36, at 489.
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VI. CONCLUSION
The comparative competitive effects test asks whether the

restrictive license has or threatens to have anti-competitive effects greater
than what the patentee could achieve through a decision either not to
license or to grant an exclusive license for the intellectual property in
question. Standing on its own, the test "has considerable merit."129 The
test also derives considerable support from long-standing cases and
doctrine.

This article does not attempt to apply the standard to every
possible licensing scenario, for two reasons. First, most antitrust analysis
is fact-specific, and the legality of a given practice depends on the
competitive effects it has or threatens to have. Second, we are in the
midst of an economic revolution. In our transition from an industrial
economy to an information economy, we have witnessed the ascendance
of markets whose models were only dimly realized even 15 years ago.13 0

An attempt to apply the standard to every possible scenario would be
outdated as soon as it was completed.

As a guiding principle, however, the comparative competitive
effects test offers much. As a general standard by which to measure
licensing practices, it worked in industrial markets,' 3 1 and it is perhaps
even more applicable in modem, technology-driven markets.'32 The
increasingly interdependent web of information-based industries expands
the range of scenarios under which a license can be more anti-competitive
than a refusal to license. The comparative competitive effects test can be
a filter that highlights both the good and the bad elements in the network
of technology agreements proliferating in our information economy.

129. Id. at 490. The only published criticism of the idea seems to be a footnote in a PLI
outline. John W. Schlicher, The Law and Economics of Licensing Biotechnology Patent and
Related Property Rights in the United States, 235 PLI/Pat 333, 383 n.19 (1987) (available
on Westlaw, JLR database). The elements of the test in his criticism are described in terms
of a comparative output test, rather than a comparative competitive effects test. This
suggests a rigid application of static market analysis that is particularly inappropriate in
modem, technology-driven markets. See supra material referenced at note 2. See also
Ramsey Hanna, Misusing Antitrust: The Search for Copyright Misuse Standards, 46 STAN.
L. REV. 401, 422 (1994) (outlining the limitations of "static [economic] models" as applied
to technology-driven markets).

130. See Arthur, supra note 2.
131. See, e.g., Hartford-Empire Co. v. United States, 323 U.S. 386 (1945); United States

v. Studiengesellschaft Kohle, m.b.H., 670 F.2d 1122 (D.C. Cir. 1981).
132. See infra part V.
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I. INTRODUCTION

Breakthroughs in biotechnology have the potential to enhance
quality of life and spur the national and local economies throughout
America. Biotechnology holds promise for developing cures and
treatments for currently untreatable afflictions and for enhancing
agricultural products. As a result, the exploding biotechnology industry
holds the potential to create jobs and to become this nation's most
important source of economic development, leading America to the
forefront of this young but exploding industry. The vitality of
biotechnology is critical to combating diseases, to job creation, to
economic development nationally, and to the maintenance of America's
competitiveness in the world economy. Biotechnology's potential to
develop life-saving drugs and help power America's economy requires
sustained development in this field of endeavor, which can best be
achieved through cooperation between universities and industry.

Cooperation between universities and industry has historically
produced advancements in technology unachievable by independent
institutions. Laws and research funding that encourage
university-industry cooperation have played important roles in the
development of biotechnological breakthroughs. Promoting this
cooperation in the biotechnology industry is particularly important
because the industry is young and characterized by long-term and
capital-intensive research. The federal government can play a vital role in
encouraging such cooperation by increasing investment incentives, rather
than by imposing strict regulatory mechanisms or controlling product
prices, which would only discourage cooperation by increasing the risk
and uncertainty that investors face in the biotechnology industry.
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Proposed price controls on biotechnology products,1 for example, would
reduce the incentives necessary to induce cooperation. These proposed
restrictions by the federal government only threaten to increase the cost
and uncertainty of biotechnological research by imposing an additional
layer of bureaucracy

However, there are potential pitfalls to university-industry
cooperation. Where this relationship has been too integrated, researcher
misconduct has at times resulted. However, for the most part, sufficient
mechanisms are in place to deter researcher misconduct. Thus concerns
of conflict-of-interest-generated misconduct on the part of researchers
have largely not materialized, and additional federal restrictions are
unnecessary.

This article has the following structure: in part II, I discuss the need
for cooperation between universities and companies for the translation of
the results of basic research into marketable products. Part II provides a
brief overview of the biotechnology industry and describes why neither
universities nor biotechnology companies can individually promote the
development of marketable biotechnology products efficiently. In part III,
I relate how cooperative relationships between academia and industry
have emerged. Part III also contains a discussion of such relationships in
reference to a specific model for cooperation and how such relationships
confer advantages. Finally in part III, I discuss Congressional actions that
have promoted technology transfer. Part IV lists conflicts-of-interest
concerns that can arise in a cooperative environment and indicates that,
for the most part, such fears have not been realized and why this is so.
Part V describes how university-industry cooperation has fueled growth
in the biotechnology industry and has promoted social benefits. Part VI
indicates why the federal government should resist the temptation to
stifle cooperation through over-regulation. Lastly, part VII summarizes
important points.

IL COOPERATION IS NECESSARY TO ACHIEVE
TECHNOLOGY TRANSFER
Biotechnology is at the forefront of producing therapies and

treatments that have the potential to save lives, protect the environment,
and enhance overall quality of life. However, fulfillment of this potential
requires the transfer of the results of biotechnological research to society.
Industry is motivated to invest in biotechnology research, which has the
potential to produce high returns through sales of breakthrough products;

1. The federal government proposes to impose reasonable price clauses in cooperative
agreements among or between government, academia, and industry and to instate de facto
price controls for breakthrough drugs. These proposals are discussed in Section VI. B.
supra.
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however, the high risks associated with such investments offset the
incentives. Without university-industry cooperation to offset the
long-term, capital-intensive risks of the young biotechnology field, such
technology transfer will not occur.

A. Overview of the Biotechnology Industry

Biotechnology is the application of engineering and technological
principles to living organisms or their components to produce new
inventions or processes.2 The field of biotechnology comprises the
following groups: university and federal research laboratories and
biotechnology/pharmacology companies. University and federal
laboratories typically conduct basic research, which is research geared
toward increasing scientific knowledge of fundamental systems or
mechanisms relevant to an organism's physiological, biochemical, or
molecular biological processes. This type of research is not directed
toward commercial applications, although such applications could result.
On the other hand, while biotechnological and pharmacological
companies also conduct basic research, their focus is more toward
developing products that form the basis of the biotechnology and
pharmacology industries. In the medical world, biotechnology is at the
cutting edge of research on cancer and other deadly and costly diseases.3

As of 1994, "twenty-three genetically engineered drugs and vaccines were
commercially available to prevent or treat such diseases as AIDS,
diabetes, dwarfism, hepatitis, heart attacks, anemia, leukemia, renal
cancer, organ transplant rejection, and Kaposi's sarcoma." 4 Drugs and

2. Competitiveness of the U.S. Biotechnology Industry: Hearing Before the Subcomm. on
Science, Technology, and Space of the Senate Comm. on Commerce, Science, and
Transportation, 103rd Cong., 2d Session 18 (1994) (statement of Lisa Conte, President and
CEO, Shaman Pharmaceuticals) [hereinafter Conte]. Biotechnology is fundamentally a
technology that either improves on, or increases the quantity of, natural products.
Biotechnology: Part of the Solution: Hearing Before the Subcomm. on Technology,
Environment and Aviation of the House Comm. on Science, Space and Technology, Cong.
(1993), available in LEXIS, Legis Library, CMTRPT File (statement of Marc E. Goldberg,
President, Massachusetts Biotechnology Research Institute) [hereinafter Goldberg].
Beginning with the discovery of DNA , biotechnology has been responsible for developing
such treatments as gene therapy, which is potentially the most effective and longest-term
treatment for mankind's most severe and previously untreatable diseases. Hearing Before
the House Comm. on Science, Space and Technology, Cong. (1994), available in LEXIS, Legis
Library, CMTRPT File (statement of Robert T. Abbott, President and CEO, Viagene, Inc., on
behalf of the Biotechnology Industry Organization) [hereinafter Abbott]. See also,
Goldberg, supra (The production of healthier food products in the past involved years of
selective breeding; today, biotechnology has helped produce food products superior in
nutrition which thrive under a wider range of growing conditions and are organically
more resistant to insects.).

3. Hearing Before the Subcomm. on Technology, Environment and Aviation of the House
Comm. on Science, Space and Technology, Cong. (1994), available in LEXIS, Legis Library,
CMTRPT File (statement of Carl B. Feldbaum, President of the Biotechnology Industry
Organization) [hereinafter Feldbaum].

4. Conte, supra note 2.
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vaccines are being developed that "will treat such intractable diseases as
cancer, arthritis, Alzheimer's, and genetic disorders such as cystic
fibrosis."5 The biotechnology industry is also producing diagnostic
materials for such medical conditions as pregnancy, cancer,
hypercholesterolemia, and AIDS.6

Biotechnology is also likely to spur an economic revitalization of the
agricultural industry.7 Biotechnology is already beginning to provide
improved crops, better pest control and new agricultural products.8

Agricultural technology promises to improve food quality, while reducing
farm input costs, and to offer benefits to the environment.9 Advances in
agricultural biotechnology may "provide the only impetus for agricultural
self-sufficiency and economic stability in developing countries."10 The
United States currently leads the world in this developing industry.

Other countries, however, have begun targeting biotechnology as a
growth industry, thereby challenging the dominance of the United Stated

5. Id.
6. Goldberg, supra note 2.
7. Competitiveness of the U.S. Biotechnology Industry: Hearing Before the Subcomm. on

Science, Technology, and Space of the Senate Comm. on Commerce, Science, and
Transportation, 1 3rd Cong., 2d Session 39 (1994) (statement of Barry Jacobsen, Dean,
College of Agriculture, Montana State University-Bozeman) [hereinafter Jacobsen].
Applications of biotechnology in agriculture can be divided into three basic areas:
improved plants, improved animals, and bioprocessing in the industrial sector. It is theproduction and processing of food, anda ultimately its marketng, that employs

approximately one in five people in the United States today. Id. at 40. This accounts for
roughly 19 percent of the gross domestic product. In 1993, it accounted for approximately$42billion in export surplus for this country. Id. at 36.

8. Id. at 39.
9. Conte, supra note 2. Not only is biotechnology vital to the medical world, but it is

now also of vital importance to world-wide progress in improving agriculture and cleaning
the environment. Lisa Conte testified before the Senate Subcommittee on Science,

Technology and Space that "[aigricultural biotechnology promises to improve the nutrition,
taste and yield of our food crops while lowering farm input costs and offering
environmental benefits over existing agricultral technologies through the net reduction of

chemical pesticide use." For example, the development of biopesticides--organically
produced, nontoxic proteins which strengthen the resistance of crops to destruction by
insects--has created a practical and important alternative to the use of synthetic chemical
pesticides. Idl.

10. Conte, supra note 2 at 21.
11. The Biotechnologry Indus tr: Hearing Beore the Joint Economic Committee, Cong.

(1994), available in LEXIS, LegistLibrary, CMTRPT File (statement of Roger C. Herdman,
Director of the Office of Technology Assessment) [hereinafter Herdman]. The manufacture
of technolog-intensive products contributed significantly to the growth experienced by the

world's leadn market economies during the past decade as evidenced by its growing share
of total manicig output. United States--30.4% in 1990, up from 20% in 1980;
Japan-35.1% in 19 f 80; and EC-12-20% in 1990, up from 15.2% in
1980. Supra note 1. Recent data show that "United States bio-pharmaceutical companies
have 70% of all biotechnology based drugs on the market and 70% of all biotechnology
drugs in development.... The United States discovered 47% of world class drugs between
1990-1992, which far oupaces any other country's share. The U.S. received 140patents in
the biotechnology driven field of gene engineering in 1992.... The next country, apan, had
sixteen. Feldbaum, supra note 3.
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in this area.12 This fact, plus the prospect of breakthrough products
through biotechnology research, has fostered recognition by the White
House that biotechnology represents a "national critical technology," one
that is "essential for the United States to develop further the long-term
national security and economic prosperity of the United States."13

The long-term, capital-intensive nature of the biotechnology industry
necessitates cooperation because it involves continuing or repeat
interaction between universities and industry. Since biotechnology is a
relatively new science, one characterized by the concentration of
researchers in academia and by the need for sophisticated research
equipment, the ability to share research talent, equipment, information
and financial resources through cooperation increases the likelihood that
research findings in academia will lead to the development by industry of
treatments and therapies that benefit society. The prospect of utilizing
knowledge derived from the research findings serves as a natural
motivation for cooperation.

B. Neither Academia Nor Industry Can Individually Transfer
Technology to Commercial Applications Efficiently
The long-term and capital-intensive nature of biotechnology make

research investment in this field an expensive and high-risk endeavor.
Thus cooperation between academia and industry is necessary to spread
the costs and lower each party's risks. 4 Cooperation would involve
industry funding of basic university research, thus reducing the risk that
such research will go unfunded, and in return companies would gain

12. Conte, supra note 2, at 18. Lisa Conte, president and CEO of Shaman
Pharmaceutical, testified before the Senate Subcommittee on Science, Technology, and Space
that: "In 1991, the Office of Technology Assessment (OTA) found that Austria, Brazil,
Denmark, France, South Korea and Taiwan (Republic of China) all had targeted
biotechnology as an enabling technology. Furthermore, in 1984, the OTA specifically
identified Japan as the major potential competitor to the U.S. in biotechnology
commercialization." Id. (citing U.S. Congress, Office of Technology Assessment,
Biotechnology in a Global Economy 243 (October 1991)). The United States' preeminence
in biotechnology is particularly threatened by Japan, which has mounted a challenge in
biotechnology 'in the same way that it earlier targeted the semiconductor and consumer
electronic industries." The President's Council on Competitiveness, Report on National
Biotechnology Policy 5 (February 1991).

13. Conte, supra note 2 (citing White House Office of Science and Technology Policy,
Report of the National Critical Technologies Panel 7 (1991) (the National Critical
Technologies Panel was established in 1989 pursuant to the National Competitiveness
Technology Transfer Act, Pub. L. No. 101-189, 103 Stat. 1352 (42 U.S.C. §6681 et seq.)).

14. H.RI 4160, Legislation to Amend the Orphan Drug Act: Before the Subcomm. on
Health and the Environment of the House Energy and Commerce Comm., June 16, 1994,
available in LEXIS, Legis Library, CMTRPT File (statement of Thomas Wiggans, President
of Connective Therapeutics) [hereinafter Wiggans] Speaking on behalf of the Biotechnology
Industry Organization (BIO), Wiggans stated that the reason the biotechnology industry
has not seen a profitable year is because of the immense capital and time required to
develop breakthrough drugs into marketable products, coupled with the long odds against a
biotechnological drug surviving the hurdles associated with the regulatory process. Id.
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access to the findings of basic research. Unlike traditional
pharmaceutical companies, which focus on incremental improvements to
existing compounds, biotechnology firms are geared toward discovering
"breakthroughs" i" by concentrating on producing more or better naturally
occurring compounds. 6 The average time it takes to market a drug from
the time of discovery is ten to twelve years.'7 Moreover, according to a
recent report, this average length of time to the development of
biotechnological products may be understated because the biotechnology
industry is both young and consists of products that require long periods
for development and market approval.'8

The length of time and costs required to develop a product, coupled
with the risks of its never achieving market approval, act to force
universities to rely on corporate sponsors for support of their research
initiatives. Also, whereas pharmaceutical companies are able to finance
research with the revenue streams from the hundreds of products they
market, biotechnology firms must rely on outside financing because they
are often developing only a single target breakthrough compound.' 9

Carl B. Feldbaum, President of the Biotechnology Industry
Organization (BIO)20 has identified the biotechnology industry as being
"one of the most capital intensive and research intensive industries in the
history of civilian manufacturing." 21 The cost of developing and bringing a
product to market is phenomenal.22 Harry Penner, President and CEO of
Neurogen Corporation, notes that "the Office of Technology Assessment
finds that the average cost per new chemical entity (NCE) is $359

15. Breakthroughs are defined as "therapeutic products capable of delivering benefits
never before available." Goldberg, supra note 2.

16. Goldberg, supra note 2.
17. Kenneth J. Wigger, Why the Biotech Industry is in Peril, SAN DIEGO UNION TRIBUNE,

June 20, 1993, at G-3.
18. Brigitta Bienz-Tadmor and Jeffrey S. Brown, Biopharmaceuticals and Conventional

Drugs: Comparing Development Times, BIOPHARM, at 44, 48 (March 1994).
19. Id.
20. BIO is the predominant organization of the biotechnology industry. The

organization "represents more than 500 biotechnology cornpanies, universities, state
biotechnology centers and service organizations in 47 states." Fe dbaum, supra note 3.

21. Id. Private investment is the lifeblood of the industry because the industry is
characterized by not yet having a base of revenue from existing product sales with which
to reinvest into research and development. Feldbaum argues that private investors "rightly
expect a return on their investment commensurate with the risk they are taking," and that
the risks are worth taking and the rewards are worth giving to the investors because
society is in desperate need of the high-risk research in the combat against its gravest
diseases. Id.

22. Genzyme and Amgen, two member companies of B1O, raised $328 and $406 million,
respectively, in equity before bringing their first products to market. Wiggans, supra note
14 at 11. One biotech company, NeoRx, currently awaits approval of its first product, 10
years and $100 miflion after its founding. Abott, supra note 2. NeoRx is a public
biotechnology company founded by Robert Abbott, who is now president and CEO of
Viagene, the country's largest gene therapy company. NeoRx's research centers on
pharmaceutical applications of monoclonal antibodies. Id.
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million."23 In a 1993 survey conducted by Business Week, seven of the
top ten firms in the United States in terms of research expenditures per
employee were biotechnology firms.24 According to Carl B. Feldbaum,
President of the Biotechnology Industry Organization, biotech firms
average research expenditures of $59,000 p er employee on research; the
corporate average in the U.S. was $7,106.25

The large amounts of capital needed to develop a product through
research in biotechnology necessarily affects a university's ability to
conduct research. Since biotechnology derives from basic research,26

which can consume years of development time, and since biotechnology
requires sophisticated lab equipment, universities require outside funding
to maintain a research program in biotechnology. 27

University-industry cooperative relationships can yield the transfer
of technology from university labs to the marketplace; otherwise,
university researchers may discover important biotechnology products
and have no means to develop the discoveries into usable products.28 A
prime example of a university's failure to develop marketable products
without industry support is Johns Hopkins Medical School's inability to
find a company to produce its patented cardiopulmonary resuscitation

23. Hearing Before the Senate Small Business Comm., May 26, 1994, available in LEXIS,
Legis Library, CMTRr File (statement of Harry Penner, President and CEO, Neurogen
Corporation, representing the Biotechnology Industry Organization) (citing U.S. Congress,
Office of Technology Assessment, Pharmaceutical R&D: Costs, Risks and Rewards,
OTA-H-522 (Washington, DC: U.S. Government Printing Office, February 1993)). Viagene
is arguably the most financially stable of the gene therapy companies in existence today,
and is a startling example of the amount of capital a company must tie up in the development
of marketable products. The company employs over 160 persons, including about 40 Ph.D.s
and M.D.s, and spends approximately $25 million per year in gene therapy research and
development. Viagene focuses primarily on developing treatments for such serious diseases
as AIDS and cancer. Abbott, supra note 2.

24. Peter Coy et al., In the Labs, the Fight to Spend Less, Get More, BUSINESS WEEK, (June
28, 1993), 102, According to the survey, expenditures per employee are as follows: Biogen,
$178,168; Genentech, $115,893; Centocor, $105,291; Amgen, $78,072; Chiron, $76,554;
Genetics Institute, $66,572; and Immunex, $55,034. Id.

25. Feldbaum, supra note 3. Ernst & Young reports that biotechnology firms spent $5.7
billion on research in 1993, a 14 percent increase over 1992. ERNST & YOUNG, BIOTECH 94
LONG TERM VALUE SHORT TERM HURDLES, EIGHTH ANNUAL REPORT ON THE BIOTECH
INDUSTRY, VIII (1993).

26. Feldbaum, supra note 3. The high cost of biotech research is attributable to the fact
that it is in the critical stage of basic research, i.e., the development of fundamental
knowledge required so that such knowledge can eventually be utilized in applied research,
which focuses on developing therapies for specific diseases. The prevalence of basic
research in the biotechnology industry is evidenced by the fact that all of the latest Nobel
prizes for Medicine and Chemistry were for biotechnology. Id.

27. David E. Kom, Patent and Trade Secret Protection in University-Industry Research
Relationships in Biotechnology, 24 HARV. J. LEGIS. 191, 195 (1987).

28. Id. "Technology transfer," as used in this Article, is the process by which research
innovations are developed into marketable products and transferred into the commercial
market where they become available for consumer use. In the field of biotechnology,
transferring technology to consumers is critical because the developments treat society's
deadliest diseases.
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(CPR) device29 until the university amended its long-standing no-stock
policy in 1993. In spite of the potential benefits of the Johns Hopkins
patented device, large companies were not interested in it, and
entrepreneurs who wanted to build a new firm around the invention did
not have the money for a significant licensing fee. Once the university
changed its policy to allow its schools to make deals for stock, its
medical school was able to enter into a joint venture with Baltimore's
business community, forming CardioLogic Systems Inc., to market the
CPR device.3 °

Historical evidence demonstrates that university-industry
cooperation can surpass the independent abilities of universities,
industry, and government to develop and transfer technology into the
marketplace. Such evidence indicates that cooperation is often needed to
reduce the costs of advancing breakthrough technology and to encourage
investment in research. Cooperation therefore fosters American industrial
growth through the sharing of knowledge, equipment and other resources
that aid in the transfer of technology to the marketplace. When demand
for technological advancements increases, university-industry alliances,
funded by the government, have historically met the demand that
independent institutions ,are unable to fill. The reason that
university-industry cooperation is preferable to independent research in
technological fields is that sharing of resources reduces the costs of
innovation. When technological advancements are made, the supply of
researchers knowledgeable in the particular development is limited,
particular lab equipment may be scarce, and future return streams are
unpredictable. Cooperation therefore effectuates technological
advancement, where independent institutions may be unable to support
research.

Industrial sponsorship of university research is not a recent
development. Corporate sponsors have funded a significant portion of
university research since long before World War I. 31 For example,
university and industry collaboration existed as early as 1861, with the
founding of Massachusetts Institute of Technology (MIT).32 Under
collaborative agreements, university faculty, staff, and students gained
access to a wide variety of corporate research and development projects,

29. The CPR device is an inflatable chest wrap that promised to double the 15%
survival rate achieved by manual CPR Owning Hearts and Souls, MEDICINE & HEALTH,
February 8, 1993.

30. Id.; see also Sandy Sugawara, Cashing in on Medical Discoveries: Hopkins's
Corporate Ties to Help Fund Research, WASHINGTON POST, Jan. 4, 1993, at F-01.

31. Korn, supra note 27, at 191.
32. MIT has had the explicit mission to establish close research ties with industrial

interests. BERNARD D. REAMS, JR., UNIVERSITY-INDUSTRY RESEARCH PARTNERSHIPS: THE
MAJOR LEGAL ISSUES IN RESEARCH AND DEVELOPMENT AGREEMENTS (1986), at 34.
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and individual companies gained a window to state-of-the-art research
and resources of academic laboratories.3" In other words, cooperation
became more profitable than competition in the area of research, given the
payoffs of sharing resources that were unavailable without cooperation.

University-industry collaboration has also historically led to
technology transfer. As early as 1925, the University of Wisconsin
Alumni Research Foundation (WARF) was founded to organize patenting
and licensing.34 This was in response to the inability to transfer new
discoveries to the market where they could be utilized. WARF
successfully established an arm's-length relationship between academia
and industry.3 s Prior to the founding of WARF, neither the university nor
the attorney general wanted to take the risks or incur the costs of patent
applications for innovative research methods. The cooperative
arrangement returned over $100 million from patent royalties to the
university for research grants, professorships, traveling fellowships, and
student support through the university.36 Cooperation promoted the
transfer of research innovations to industry where competition with
industry had failed. The rewards were significant for the university, as
well for industry and consumers, demonstrating the advantages of
university-industry cooperation.

Land-grant colleges are another example of institutions serving as
technology-transfer mechanisms. The Land Grant College Act (Morrill
Act) of 186237 created cooperation between the agricultural industry and
state and private universities. The federal government recognized the
need for technology transfer through relationships between universities
and industry and provided the incentives to enter such relationships. The
cooperation among government, universities and industry, through the

33. Collaboration with industry through, e.g., MIT's Industrial Associates Program
developed after World War I, inherently provided incentives to cooperate by reducing the
payoffs for competition. See id.

34. Id.
35. As a result of the relationship formed, patent applications were filed on behalf of

Professor Harry Steenbock for methods he developed for irradiating milk to activate
vitamin D. Id.

36. Id.
37. Act donating Public Lands to the Several States and Territories which may provide

Colleges for the benefit of Agriculture and Mechanical Arts, ch. CXXX, 12 Stat. 503 (1862)
(the Act provided assistance to state and private education institutions through the sale of
federal government land). The purpose of the Morrill Act "was sufficiently broad and
general to include all the varied concepts of industrialists: '... the endowment, support,
and maintenance of at least one college where the leading object shall be... to teach such
branches of learning as are related to agriculture and the mechanic arts... in order to
promote the liberal and practical education of the industrial classes in the several pursuits
and professions of life." REAM, supra note 34 at 24 (citing EARLE D. Ross, DEMocRAcY's
COLLEGE: THE LAND-GRANT MOVEMENT IN THE FORMATIVE STYLE (Ames, Iowa: Iowa State
College Press, 1942) at 47).
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vehicle of land-grant colleges, accelerated America's leadership in
agriculture.38

The Department of Defense has also long functioned as a national
technology-transfer service and in such capacity has heavily contributed
to the development of the modem chemical and computer industries in
America.39  The catalyst for such government-industry-university
relationships was the federal government's interest in national defense
during World War II. The federal government sought major assistance
from university scientists because the limited research programs of the
armed services proved insufficient for wartime demands.4" The
framework for the government-industry-university relationships was
established in 1941 with President Roosevelt's creation of the National
Defense Research Committee (NDRC) and expanded in 1942 with the
creation of the Office of Scientific Research and Development (OSRD).41

The foregoing examples demonstrate that cooperation between
universities and industry, coupled with federal support, has historically
stimulated research and transferred technological developments to the
market. Cooperation has evolved over time as a response to lack of
resources, inability to transfer technology to the market, and the increased
demand for innovation (such as during wartime). As a result of the
arrangements, specific industries became globally competitive, universities
gained access to industrial resources, and consumers obtained access to
beneficial inventions.

Il. EMERGENCE OF RESEARCH ALLIANCES BETWEEN
ACADEMIA AND INDUSTRY

Cooperation has resulted from the long-term, capital-intensive
nature of biotechnology and, more significantly, from laws passed by
Congress to encourage cooperation in order to promote technology
transfer of biotechnology innovations. The laws are successful because
within biotechnology, they have promoted what economist Robert
Axelrod regards as the five essential factors for cooperation:42

38. REAMS, supra note 32, at 25.
39. Goldberg, supra note 2.
40. REAMS, supra note 32, at 27.
41. Order by the Council of National Defense Establishing the National Research

Committee, 5 Fed. Reg. 2446 (1940); Exec. Order No. 8807, 3 C.F.R. 959 (1938-1943)
(amended by Exec. Order No. 9309, 3 C.F.R. 1256 (1939-1943.) With the conclusion of
World War II in 1945, OSRD went out of existence.

42. ROBERT AXELROD, THE EVOLUTION OF COOPERATION (BASIC BOOKS) at 124-141.
Axelrod proposes that the emergence of cooperation develops through the transformation of
the strategic setting in which players interact. Axelrod's model emphasizes that a party's
own self-interest can best be served through cooperation when the strategic setting is
arranged so that "the same two individuals wiJ1 meet each other again, be able to recognize
each other from the past, and to recall how the other has behaved until now." Id. at 125.
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(1) enlarging the shadow of the future in which each player will
continually meet;43

(2) changing the payoffs of cooperation and defection
(non-cooperation);

44

This continuing interaction is the key in Axelrod's model in making cooperation based on
reciprocity possible. Id. Axelrod's premise is that "if the strategic setting allows
sufficiently long interactions to occur between parties, even the egoist will cooperate
where there is a short-term incentive not to cooperate." Id. at 124.

43. "Enlarging the shadow of the future" refers to increasing the durability or the
frequency of the interactions between parties. Enlarging the shadow of the future promotes
cooperation by increasing the significance of the future in relation to the present. Id. at 126.
Where the probability of frequent meetings between parties in the future is high, each party
will have an incentive to cooperate in the present because the payoffs in the future wil be
greater given past cooperation between the parties.

Axelrod uses an iterated Prisoner's Dilemma, in which he refers to the interactions as
"TIT FOR TAT," to illustrate the payoffs of mutual cooperation in a setting which makes
the future more important than the present by enlarging the shadow of the future. Axelrod's
numerical example of the payoffs for cooperation or defection (non-cooperation) is as
follows: "the temptation to defect while the other is cooperating gives T = 5, the reward for
mutual cooperation is R = 3, the punishment for mutual defection is P = 1, and the sucker's
payoff for cooperating when the other defects is S = 0." Supposing the next move (in a
subsequent interaction) is worth 90% of the current move, making w (the discount
parameter) = .9, it does not pay to defect on the current move because the other party will be
encouraged to use TIT FOR TAT, or reciprocate the defection. While the payoff in the first
move may be T = 5 for defecting while the other party cooperates, a TIT TAT strategy
will only create mutual defection in each subsequent interaction, making the maximum
payoff for each subsequent move amount to P = 1. Numerically, never defecting when
meeting TIT FOR TAT will result in a score of R on each move. A total expected score will
be R + wR + w2R... i.e. R/(1-w). For R = 3 and w = .9 this is 30 points. Always defecting
results in a first time score of T = 5, but subsequent mutual defection accumulates to only a
score of 14 points. Even if a player alternates defection and cooperation, repeatedly
exploiting TIT FOR TAT at the cost of being exploited herself, the maximum total points
obtainable equals 26.3. Id. at 127.

One example of cooperation emerging from the durability of an interaction is the
live-and-let-live system developed during the trench warfare of World War I. Id. at 129.
Enemies were often engaged in static combat, in which the enemies fought the same opposing
units over substantial periods of time. The enemies developed a system of mutual restraint,
whereby soldiers on the front lines, for example, would not engage in combat during the
each other's meal times. This system of non-aggression emerged because the payoff for
mutual restraint-life--was much greater than the punishment for mutual defection-death.
Id., at 77.

An example of enlarging the shadow of the future by increasing the frequency of future
interactions is the concentration of players so that they must interact with each other. For
example, store clerks and customers in a small town will have an easier time developing
cooperative relationships because of repeat interactions than store clerks who only see
repeat customers at long and unpredictable intervals. Id. at 130. Even if a majority of the
interactions of the parties will be with the general population, cooperation will develop
and stabilize where the parties have a non-trivial proportion of their interactions with
each other. Id. at 131.

44. Increasing each player's payoffs requires that payoffs be altered so that the
long-term incentive for mutual cooperation becomes greater than the short-term incentive
for defection (non-cooperative behavior). This can be effected by either increasing the
short-term payoff for cooperation or increasing the short-term punishment for defection,
relative to the duration and frequency of interactions (i.e., relative to the discount
parameter, w). Id. at 134. A common example of laws that provide incentives to cooperate

changing the payoffs is the tax laws. The direct benefits of paying taxes are so diffuse
that no one wants to pay taxes; however, each person will be better off by cooperating in
paying taxes because he will share in the benefits of the collective goods such as roads and
schools. Conversely, the tax laws decrease the incentive for defection-not paying taxes-
because if detected, the punishment is a jail sentence. Id. at 133.
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(3) teaching the players to care about the welfare of the other;45

(4) teaching reciprocity in interactions; 46 and
(5) improving each player's ability to recognize the features of

each other from past interactions.47

The establishment of these essential factors ensures that universities
and industries will engage in continuing relationships based on
reciprocity. Cooperation in this strategic setting ensures that each party
will benefit from the relationship.

A. The Nature of The Industry Inherently Requires
Cooperation to Sustain It

1. LONG-TERM RELATIONSHIPS CREATE AN ENLARGED
SHADOW OF THE FUTURE TO SUPPORT COOPERATION
BETWEEN UNIVERSITIES AND INDUSTRY

The long-term, capital-intensive nature of the biotechnology field
promotes and requires cooperation because it increases the shadow of the
future for continuing or repeat interaction between universities and
industry. This characteristic of the biotechnology field precisely mirrors
one aspect of the strategic setting identified in the Axelrodian model of
cooperation as a long shadow of the future. This notion is based on the
premise that when a relationship between parties extends over a period

45. Axelrod suggests supplying motives that will cause people to act altruistically,
which he defines as "the phenomenon of one person's utility being positively affected by
another person's welfare. The premise is that one party will receive benefits when it pays
welfare costs-the costs of acting generously in return for benefits-to achieve the desired
benefits. The classic example is tat [a] mother who risks her own life to save several of
her offspring, can increase the odds that copies of her genes will survive." Id. at 135.

46. Cooperation is best achieved when interacting parties practice a system of "TIT
FOR TAT," which is generally a system implementing the "eye for an eye" strategy. This is
more effective than practicing unconditional cooperation because inevitably that strategy
will be exploited by others. As indicated in the illustration of the iterated Prisoners'
Dilemma, the short-term payoff for defection where the other interacting party attempts to
cooperate is higher than the short-term payoff for mutual cooperation. See supra, note 45.
Reciprocating defection elicits cooperation in subsequent interactions because it results in
a lower short-term payoff for the initial defecting party. In other words, a strategy that
guarantees the "punishment of any individual who tries to be less than cooperative renders
the deviant strategy unprofitable.' Id. at 138. Additionally, a reciprocating party benefits
when other parties, with whom she may never interact, reciprocate as well. This is because
the other's reciprocity functions as a police mechanism to deter those parties who try to be
exploitive. In turn, this decreases the likelihood that non-exploitive parties will deal with
uncooperative parties in the future. Id. at 139.

47. Cooperation can only be sustained in settings where each party is able to recognize
the other players and their features from past interactions. Axelrod provides a biological
illustration of birds that are able to "distinguish among a number of neighboring birds by
their songs. This ability allows birds to develop cooperative relationships-or at least
avoid conflicting ones--with several other birds.' Id. at 140. Inherent in the recognition
ability required to sustain cooperation is the ability to recognize defection when it occurs.
Id.
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of time, or when parties will interact repeatedly over time, the parties will
tend to cooperate in reliance of that relationship in the future. For
example, if two parties interact on one occasion with no prospect for
meeting in the future, defection (non-cooperative behavior) on the part of
the first party will provide higher benefits for the defecting party than
mutual cooperation on that one occasion. But if the parties interact again
in the future, the other party will likely defect, given the first party's prior
defection, and both parties will be worse off through mutual defection.4"

The biotechnology industry inherently involves an elongated shadow
of the future for the parties involved. Although research relationships in
biotechnology involve long-term investments rather than repeat
encounters, the lowered probability of defection is similar to the repeat-
encounters model. Since the parties invest significant resources to the
relationship over a long period of time, each party's reliance on the other
increases over time. In other words, the long-term nature of biotechnology
research and development, as opposed to the potential for repeat
relationships, enlarges the shadow of the future and increases the
tendency of the parties to cooperate.49

2. COOPERATION INCREASES THE PAYOFFS FOR BOTH
UNIVERSITIES AND INDUSTRY DUE TO THE DEMAND
FOR RESOURCES

A second factor supporting the emergence of cooperation between
parties is increased payoffs for cooperation."0 In the context of

48. Id. at 124-41; see supra note 43 for a detailed analysis of Axelrod's concept of an
elongated shadow of the future as required for cooperation to emerge and be sustained.

49. It should be noted that the enlarged shadow of the future created by the Iong-term
nature of biotech research relationships is only one factor that fosters university-industry
cooperation. University-industry cooperation is unlikely to emerge without federal
funaing and federal laws that encourage cooperation. The capital-intensive nature of
biotechnology research is such that without federal funding, important biotechnology
research may suffer due to lack of capital. Even if universities and corporations could
raise enough capital to perform biotechnology research independently of one another, the
length of time required to raise such capital coupled with the high risk of investment in
biotechnology would significantly delay research. While Federal funding has contributed
significantly to biotechnological developments, a funding gap exists that requires
universities to cooperate with industry to attract needed funds. Additionally, even if
Federal funding was sufficient, history has shown that universities alone do not have
adequate mechanisms to transfer technology into the marketplace without corporate
sponsorship. Federal laws allowing universities to retain patents, and therefore to retain
rights and control over research developments, provide an additional incentive for
universities to cooperate with industry. The federallaws likewise provide incentives for
industry to cooperate with universities by permitting industry to share resources with
federally sponsored research universities, thus lowering corporate investment costs in the
long-term, high-risk field of biotechnology research. As a result, an enlarged shadow of the
future fosters university-industry cooperation, whereas federal support provides the
initial incentives to cooperate.

50. See, generally AXELROD, supra note 43, at 133. Axelrod's Prisoner's Dilemma model
suggests that increasing the payoffs for cooperation reduces the likelihood of either party
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biotechnology research, universities and industry achieve higher rates of
returns per investment when they cooperate than they would
independently.

a. Increasing the payoffs for industry

Cooperation increases the payoffs for industry because of the high
demand for, and low supply of, research talent in biotechnology, such
talent being located primarily in academia. Precisely because
biotechnology is in a critical stage of innovative basic research,51 which
requires sophisticated lab equipment, the biotechnology industry is more
dependent on universities for basic research than are other industries.5 2

Dr. Charles Muscoplat of Molecular Enectics explained the unique
dependence of industry on academia for biotechnology research, as it
existed in 1982:

[A] chemical company may have hundreds of organic chemists
working for them, and if they need an outside consulting
organization they will go and retain organic chemists at some
university to help them solve a particular problem. However, if a
large industrial company wants to do research in biotechnology
today, they don't have the in-house skills. They either have to go
to small biotechnology companies or to universities to acquire many
of the skills relevant to do that type of work. 3

Industry's development in biotechnology is extremely dependent
upon industry's ability to combine research efforts with academia to
lower research and development costs.5 4  The costs of R&D in
biotechnology are inflated by the sophistication of laboratory equipment
and materials involved, the concentration of scientists skilled in
biotechnology within academia, and the need for long-term focus that are
characteristic of the biotechnology industry.55 By combining the research
efforts with the knowledge base and resources of academia, both parties
are able to lower costs associated with the development of applied and
marketable technology.

Industry not only benefits by avoiding costs of developing its own
basic-research departments, it is able to draw on the collective talents of

defecting. In contrast, increasing the payoffs for cooperation in biotechnology research
increases the benefits achieved through cooperation over those that can be achieved
without cooperation.

51. Feldbaum, supra note 3.
52. Id. at 3.
53. Korn, supra note 27, at 196 (citing University/Industry Cooperation in

Biotechnology: Hearings Before the Subcomm. on Investigations and Oversight and the
Subcomm. on Science, Research and Technology of the House Comm. on Science and
Technology, 97th Cong., 2nd Sess. 90 (1982) (statement of Dr. Charles Muscoplat of
Molecular Enetics)) (emphasis added.) Talent within the biotechnology research field is
located primarily in academia because biotechnology research originated in universities
and remains a fairly new science. Id. at 197.

54. Kom, supra note 27, at 198.
55. Id. at 196-198.
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academic and company scientists in the field of biotechnology.5 6 This
situation enables companies to obtain access to the most skilled
researchers in the field, from "Nobel laureates to talented graduate
students." It also enables industry sponsors to obtain a "window on the
technology" and a broader perspective on potential developments from
researchers in academia, who have less of a commercial orientation in
performing initial research.57 By collaborating with academia, companies
are also able to draw on a university's interdisciplinary faculty. 8 The
variety of specialties that can be accessed is particularly important, since
biotechnology research impacts many different industries, such as the
"pharmaceutical industry, the health industry, the agriculture, mining and
chemical industries, and even waste management." 59

b. Increasing the payoffs for universities

Universities benefit by receiving funds that fill the federal-funding
gap.6" Surveys of university faculty suggest that university-industry
relationships have become an important alternative to government
funding in the emerging field of biotechnology, with companies supporting
up to 16 percent of university research in this area.61 University-royalties
revenues, generated from, e.g., licenses granted to industry, were $130
million in 1991 and $172 million in 1992.62 Responding to concerns about
industry funding of academic research, in 1982 Terry Sanford, then
President of Duke University, commented, "[ujniversities should do all

56. See Claire T. Maatz, Commenit University Physician-Researcher Conflicts of
Interest: The Inadequacy of Current Controls and Proposed Reform, 7 HIGH TECH. L.J. 137,
138 (1992) (cooperation reduces total industry costs, which allows for "rapid technology
transfer, thereby facilitating the development of new products.")

57. Korn, supra note 27, at 200.
58. Id. at 201.
59. Id. at 200 (citing N. Wade, The Science Business: Report of the Twentieth Century

Fund Task Force on the Commercialization of Scientific Research (1984)).
60. Industry, Researchers Say NIH Should Not Get More Involved in CRADAs,

BIOTECHNOLOGY NEWSWATCH, March 1, 1993, at 5. In the midst of the exploding demand for
biotech research, a gap in funding has been created because the federal funding available
for research grants has diminished. Maatz, supra note 56 at 138.

61. David Blumenthal, Relationships in the Life Sciences: Extent, Consequences, and
Management, 268 JAMA 3344(6) (1992).

62. Bayh-Dole Act Has Met its Tech Transfer Goal, Witnesses Tell Panel, BNA PAT.
TRADEMARK & COPYRIGHT DAILY, April 21, 1994, at (survey conducted by Association of
University Technology Managers). According to W data for the period 1980 to 1990,
total funding for United States health research and development (including biotechnology
research and development) increased dramatically from $7.94 billion in 1980 to $20.57
billion in 1989. In that same period, NIH's proportion of total funding ped from 40%
to 33%, while industry's contribution rose from 31% to 45%. Other public fding sources
dropped from 25.6% in 1980 to 18% in 1989. Likewise, NIH's awards for new grants
decreased from a record high of 6446 in 1987 to only 4600 in 1990. Many of the 1987 NIH
grant awards spanned longer terms than had been customary. As a result, NIH has had less
fding available for new grants in recent years. John Carey, NIH Is Not the Institution It
Was, BUS. WK. Nov. 5, 1990, at 145, 148.
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that is reasonably possible to earn returns on inventions, and should not
be timid in making prudent business arrangements to assure the largest
fair return," since the promotion of the technological applications of
science concerns "the well-being of all people." 63

Universities also stand to benefit from collaboration with industry
as a means of retaining the relatively scarce numbers of leading scientists
in biotechnology, instead of losing them entirely to industry. 4

Biotechnology has changed science in that researchers now know that
they may be able to make breakthrough discoveries within their own
lifetimes. Academia is forced to realize that scientists will naturally want
to develop their discoveries, and the only way they can do that is by
interacting with the commercial sector.65

University-industry collaboration has also been shown to enhance
research and to promote the publication of research findings. A survey of
biotechnology companies found that university investigators working with
industrial funds enjoyed higher rates of innovative findings, publication in
peer-reviewed journals, and service in administrative roles.6 University
relationships with industry have also been shown to enhance educational
experiences for university students and fellows. "

B. Federal Laws Enable University-Industry Cooperation
To encourage cooperation between academia and industry,

Congress passed laws that promote technology transfer. The federal
government's focus on technology transfer transformed the strategic
setting in which the parties interact, which translates into incentives for
university-industry cooperation under the Axelrodian model by resting
one party's utility on the other's welfare, increasing each party's ability to
recognize defection and increasing the payoffs from investment in
cooperative agreements.6" The recognition of the benefits of cooperation
between government, universities and industry has developed

63. REAMS, supra note 32, at 8 (statement by Terry Sanford, President of Duke
University).

64. Sugawara, supra note 30, at F-01.
65. Id.
66. Blumenthal, supra note 61, at 3345.
67. In the survey cited by Blumenthal, 89 percent of responding trainees with industrial

support rated their training and educational experiences as very good or excellent,
compared with 87 percent without such funding. Eighty-three percent of students and
fellows with industry support reported that the benefits of such funding outweighed any
risks, as did 74 percent without industrial support. Id. (citing David Blumenthal, M. Bluck,
S. Epstein, K.S. Louis and M.A. Stoto, University Relationships in Biotechnology:
Implications for Federal Policy: Final Report, 1987, U.S. Dept. of Health and Human
Services Grant 10OA-83, unpublished).

68. Robert Axelrod proposes that "one of the primary functions of government [is] to
make sure that when individuals do not have private incentives to cooperate, they will be
required to do the socially useful thing anyway." AXELROD, supra note 42, at 133.
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consistently over the years, as the private sector alone has been found to
be unable to transfer beneficial technology to society.

The following table illustrates the laws Congress passed specifically
to encourage university-industry cooperation, including the year each law
was passed, and indicates its key features.

TABLE: Federal Laws Passed to Encourage Cooperation
Law Year Key Features

Passed
Bayh-Dole Patent 1980 -Permits universities, nonprofit
and Trademark organizations and small
Act 69  businesses to retain the

intellectual property rights to
inventions resulting from research
supported by federal grants.

Stevenson- 1980 *Created the Office of Technology
Wydler Transfer at the National Institute
Technology of Health (NIH) to investigate
Innovation Act7°  projects for use by government or

private industry.
*Created the Center for the

Utilization of Federal Technology
to provide industry with
information on federally
developed technology with
potential for commercial

_______________ ________ application.

69. Publ. L. No. 96-517; 94 Stat 3015 (1988 & Supp 11 1990) (codified at 15 U.S.C. §§
3701-3714 (1988 & Supp II 1990).

70. Publ. L. No. 96-480, 94 Stat 2311 (1980) (codified at 15 U.S.C. § 3701).
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Federal 1986 *Amends the Stevenson-Wydler
Technology Technology Innovation Act
Transfer Act71  e Permits agreements between

Federal laboratories and private
firms, known as CRADAs.

o Requires the Federal laboratories to
share royalties from patents with
the investigating scientists.

* Allows the Federal government to
offer exclusive licenses to private
research partners.

Orphan Drug 1983 *Grants biotechnology companies a
Act72  seven year monopoly on

medications developed for rare
diseases.

* Provides biotech companies with
tax credits up to fifty percent of
annual testing expenses on
medications developed for rare
diseases.

The Bayh-Dole Act and the Federal Technology Transfer Act have
provided significant federal incentives for university-industry cooperation
in general. The laws require the parties involved in the cooperative
agreements to make certain trade-offs while benefiting from the
relationship. In effect, cooperation is able to flourish because one party's
utility is legally dependent on another party's welfare. At the same time,
the Stevenson-Wydler Technology Innovation Act has provided for the
establishment of government agencies that investigate the commercial
-viability of technology. The government agencies provide a mechanism
for interacting parties to recognize defective behavior, which further
fosters cooperation. Federal tax credits for orphan drugs add an
additional incentive for cooperation by lowering investment costs and
therefor increasing the payoffs per investment dollar.

71. Publ. L. No. 99-502; 100 Stat 1785 (1986) (codified at 15 U.S.C. §§ 3701, 3711-3714,
3710a).

72. Orphan Drug Act, Publ. L. No. 97-114, 96 Stat. 2049 (1983) (codified as amended in
scattered sections at 21 U.S.C.A. (West Supp. 1993), 26 U.S.C.A. (West 1988 & Supp. 1993),
and 42 U.S.C.A. (West 1991 & Supp. 1993)) (granting biotech companies a seven-year
monopoly and tax credits up to 50% of the annual testing expenses on medications
developed for rare diseases), and Health Promotion and Disease Prevention Amendments of
1984, Publ. L. No. 98-551, 98 Stat. 2815 (codified in 21 U.S.C.A. § 360ee(b)(2) (West Supp.
1993)) (defining "orphan drug" to be one with a patient population of less than 200,000).
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1. TEACHING EACH OF THE PARTIES TO CARE ABOUT THE
WELFARE OF THE OTHERS

Robert Axelrod describes one factor contributing to the emergence of
cooperation as teaching players to care about the welfare of others. 3

Axelrod suggests supplying motives that will cause people to act
altruistically, which he defines as "the phenomenon of one person's utility
being positively affected by another person's welfare."74 The federal
government has created the "altruistic" motivation for universities to
cooperate with industry by establishing laws that allow parties to benefit
from the welfare of other players involved in the relationship.

The development of federal laws encouraging university-industry
cooperation came in response to the private sector's inability to transfer
technology to the marketplace adequately. For example, in the period
immediately following the first major biotechnological discovery,
recombinant DNA, the rights to many federally funded biotechnological
inventions, which were assigned to the federal government, were not being
commercialized.75  Congress's concern about the United States'
competitiveness led to the enactment of the most important government
policy to encourage the transfer of technology from academia to the
marketplace, the Bayh-Dole Patent and Trademark Act of 1980.76 This
law focuses attention on the importance of identifying, protecting, and
commercializing discoveries growing out of research by giving universities,
nonprofit organizations, and small businesses the intellectual property
rights to inventions resulting from research supported with federal
grants.77 In return, the Bayh-Dole Act requires the research institutions to

73. AXELROD, supra note 42, at 135.
74. Id. at 135. The premise is that one party will receive benefits only when it pays

welfare costs; i.e., the desired benefits reward the costs of acting generously. The classic
example is of a mother who risks her own life to safe her offspring, which increases the
odds of her own genes' survival. Id.

75. Hearing Before the Joint Economic Comm., Cong. (1994), available in LEXIS, Legis
Library, CMTRPT File (statement of Daryl A. Chamblee, Actin& Deputy Director, Science
Policy and Technology Transfer, National Institute of Health, Department of Health and
Human Services) [hereinafter Chamblee]. Research results of inventions assigned to the
federal government were made available to the public through publication. This approach
naturalfy stifled commercialization of research results as evidenced by the fact that in
1976, less than four percent of the approximately 28,000 patents in the Federal
govenment's patent portfolio had been successfully licensed. At the same tlime, universities
that offered licenses were licensing about one-third of their patent portfolios. Id. (referring
to evidence introduced before the 1976 subcommittee on Domestic and International
Scientific Planning and Analysis of the House Committee on Science and Technology)

76. Public Law 96-517; 94 Stat 3015 (1988 & Supp. II 1990) (codified at 15 U.S.C. §§
3701-3714). Under this Act, universities and other research institutions that receive
federal funding are permitted to retain title to federally funded inventions.

77. Herdman, supra note 11 (stating that the commercialization resulting from permitting
private research institutions to retain patent rights on federally-funded research has been
extraordinary"). Over 1000 licenses and options were executed in 1992, for example, and

over 5,000 licenses were already active in 1992. Id. (citing a survey of 260 academic
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share any royalties from the patents with the scientists responsible for the
inventions. In this respect, research institutions are encouraged to
promote the development of inventions for the benefit of being able to
profit from patents obtained for such inventions. In other words,
research institutions will receive benefits when they pay the "welfare
costs"-the costs of acting generously in return for benefits. 78 Researchers,
in turn, are motivated to develop inventions and perform diligent work
that will benefit both the university and themselves.

The Bayh-Dole Act also requires universities to make good-faith
efforts to seek patents on discoveries and to secure licensees for those
patents. The universities are to give preference to small businesses that
agree to manufacture any products resulting from the license in the United
States.79 Universities are thus motivated by potential profits to transfer
technology into the marketplace while acting in ways that will benefit
American business. At the same time, American businesses are
motivated to invest in university research by the legally imposed
assurance that those companies that invest will be given preference when
the university licenses its patents. Ultimately, both industry and
universities benefit from promoting the welfare of each other.

In addition to the Bayh-Dole Act, Congress passed the Federal
Technology Transfer Act of 1986,80 amending the Stevenson-Wydler
Technology Innovation Act of 1980, to facilitate the transfer of scientific
discoveries from federal laboratories, such as the National Institutes of
Health (NIH), to the marketplace.81 The Federal Technology Transfer Act
permits agreements between federal laboratories and private firms,
known as CRADAs (Cooperative Research and Development
Agreements).8 2  Under a CRADA, the public and private parties
collaborate to provide the resources for research. According to the
provisions of the Act, the federal agencies participating in research
agreements with private parties must share at least fifteen percent of
royalties from licensed inventions with the investigating scientists.8 3

institutions as reported in Blumenthal, et al., University-Industry Relationships in
Biotechnology: Implications for the University, 232 SCIENCE: 1361-1366, (1986)).

78. See AXELROD, supra note 44.
79. Id. See Public Law 96-517, 94 Stat 3015 (1988 & Supp II 1990) (codified at 15

U.S.C. §§ 3701-3714).
80. Public Law 99-502, 100 Stat 1785 (1986) (codified at 15 U.S.C. §§3701, 3711-3714,

3710a).
81. The Act is similar to the Bayh-Dole Act in that it allows government researchers to

cooperate directly with industry, just as university researchers do under the Bayh-Dole
Act. Linda Marsa, Unhealthy Alliances: Scripps Research Institute and Sandoz Medical
Research Commercializing Agreement, OMNI, Feb. 1994, at 36 (permitting government
researchers to retain patents enables these researchers to attract corporate dollars in
exchange for exclusive licensing agreements in the same manner in which federally-funded
university researchers are able to do under the Bayh-Dole Act).

82. Public Law 99-502, supra note 80.
83. Herdman, supra note 11.
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Additionally, the Federal government can offer in advance exclusive
licenses to the collaborating partner on any invention resulting from joint
research efforts.84 The incentives for cooperation are similar to those of
the Bayh-Dole Act; however, the Federal Technology Transfer Act
additionally allows federal researchers to enter into direct agreements
with corporate sponsors.

2. IMPROVING THE RECOGNITION ABILITIES OF THE
PARTIES

Axelrod proposes that cooperative interaction between parties
requires one party to recognize the other party from past interactions and
to remember relevant features of those interactions.8 The recognition
ability involves being able to detect defection when it occurs.86

The federal government has provided universities and industry with
some ability to detect defection by passing the Stevenson-Wydler
Technology Innovation Act of 1980.8' The Act created such offices as the
Office of Technology Transfer at NIH to provide a mechanism for
investigating projects for use by government or private industry.88 The
Act also created the Center for the Utilization of Federal Technology
within the National Technical Information Service to provide industry
with information regarding federally developed technology with potential
for commercial application.89

By establishing agencies to investigate technology with commercial
potential, the government has also supplied one way for universities and
industry to detect misdirected or fraudulent research and to avoid
interacting with non-cooperative parties. In other words, these agencies
could provide information that can enable cooperatives to evaluate the
directives of the involved parties. The agencies also serve as constant

84. Herdman, supra note 11. In one CRADA, for example, the NIH collaborated with
Genzyme Corporation for the production of the first successful drug to treat Gaucher's
Disease. An NIH laboratory "isolated the crucial enzyme that is missing in patients" who
have this life-threatening and crippling inherited disease. Genzyme Corporation agreed to
"produce research quantities of the enzyme," and the NIH agreed to pay for the 'clinical
trials supporting its FDA approval. The Genzyme Corporation applied for orphan drug
status for the drug and developed it for the market. Today, the Genzyme Corporation has
the exclusive right to sell the drug in the United States." Id.

85. AXELROD, supra note 47, at 139.
86. For example, defection from a cooperative agreement to ban all testing of nuclear

weapons can be detected through the ability to distinguish explosions from earthquakes;
without that detection ability, there would be no way to determine whether cooperation
existed. Id. at 140.

87. Pub. L. No. 96-480, 94 Stat. 2311 (1980) (codified at 15 U.S.C. §3701 et seq.). The
Act was passed specifically to "stimulat[e] improved utilization of federally funded
technology developments by state and local governments and the private sector." Pub. L.
No. 96-480, 3 (1980) (codified at 15 U.S.C. §3702(3)).

88. Pub. L. No. 96-480, 94 Stat. 2311 (1980) (codified at 15 U.S.C. §3701 et seq.).
89. Id.
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players, increasing the likelihood that industry and universities will detect
non-cooperative behavior by the federal government.

3. CHANGING THE PAYOFFS

The federal government has additionally transformed the strategic
setting in which universities and industry interact by changing the payoffs
of cooperation and non-cooperation. For example, Congress has
increased the payoffs for cooperation by passing a series of laws that
provide significant tax breaks to companies investing in academic
research. A decline in federal funding for research has conversely
increased the negative payoffs (the punishment) to universities for not
cooperating, forcing universities to rely on industry for resources needed
to continue conducting research. The Supreme Court's affirmation of
biotechnology patents has further increased the payoffs of cooperation
and has effectively lowered the risks of investment.90

Congress has also increased the payoffs for cooperation and
created incentives for industry to cooperate with universities and invest
in academic research by passing a series of laws giving corporations tax
credits for investing in university research. For example, companies that
invest in "orphan drugs" for diseases afflicting less than 200,000 patients
receive a fifty-percent tax credit for expenses related to formulating the
drugs.9 These laws ensure that breakthroughs resulting from academic
research are quickly developed into marketable products. 2 The tax
credits increase the payoffs for industry investment in university research
by lowering investment costs.

Current Congressional attitudes, led by Speaker of the House, Newt
Gingrich, and Chairman of the House Committee on Science, Robert S.
Walker, favor a permanent tax credit for research and development
expenses in industry.93 Walker expects that the tax credit, if enacted,
would encourage industry to cooperate with universities in building
research facilities. 94 A permanent tax credit would further increase the

90. Diamond v. Chakrabarty, 447 U.S. 303 (1980).
91. See Orphan Drug Act, supra note 72.
92. Marsa, supra note 81. Marsa criticizes the tax credits as merely providing a "free

lunch for private corporations" which "'erode[s] the public's ownership or control over
important technology.'" Id. (quoting Ralph Nader).

93. The permanent tax credit proposal is aimed at reducing the government's research
role where private industry is capable of performing the research independently. If it Ain't
Broke, Don t Fix It: GOP Should Go Slow on Science Policy Revision, Los ANGELES TIMES,
April 3, 1995, at B-4.

94. Id. The Republican agenda remains focused on governmental support of basic
research and attempts to limit governmental involvement in applied research. The policy of
Congress is the driving force behind reducing funding to industry as a form of "corporate
welfare." Id.
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payoffs to industry for investing in university research and therefore
encourages cooperation.

Through the decrease in federal funding, the federal government has
additionally reshaped the strategic setting in which universities and
industry interact, in effect increasing the incentive for cooperation in
biotechnology research. 95 With academia less able to provide the basic
research upon which the development of marketable products ultimately
depends, industry is driven to form cooperative relationships with
university laboratories. Corporate sponsorship increases the payoffs of
cooperation for universities by filling the federal funding gap.

However, despite the decline in federal funding, support of research
by the federal government remains significant.96 Roger C. Herdman,
Director of the Office of Technology Assessment, reports that the federal
government spent almost $12 billion on health R&D (which includes
spending on biotechnology research), roughly 39 percent of all health R&D
conducted in the country. In explaining the decline in federal funding for
health R&D, the Director stated that federal contribution was more
important when biotechnological techniques were first developed. 97

Nonetheless, the decline in federal funding coupled with the
long-term, capital-intensive nature of biotechnology research has created
a gap that industry must fill. The Director of the Office of Technology
Assessment acknowledged that federal funding has declined while total
health R&D has increased almost 90 percent over the last ten years in
constant dollars.98 Notwithstanding the decline in federal funding,
biotechnology remains a uniquely capital-intensive endeavor. Its inherent
risks and long-term nature do not favor non-cooperative vehicles for
technology transfer in biotechnology.

The Supreme Court has provided further incentives for
university-industry cooperation in the biotechnology industry. The 1980
Supreme Court decision in Diamond v. Chakrabarty, approving a
biotechnology-based patent, effectively encourages the commercialization

95. Since the enactment of the Bayh-Dole Act and the Stevenson-Wydler Act in 1980,
federal funding for academic research and development fell from 67.5 to 55.5% in 1993.
During that same time period, industry sources increased from 3.9% of funds for academic
R&D to 7.3%. Hearing on the Bayh-Dole Act: Hearing Before the Senate Subcomm. on
Patents, Copyrights and Trademarks, Cong. (1994), available in LEXIS, Legis Library,
CMTRPT Fife statement of Gary M. Munsinger, Ph.D., President, Research Corporation
Technologies) [hereinafter Munsinger].

96. See supra note 95.
97. In 1983, for example, federal funding amounted to 50% of all health R&D, with

industry funding equaling 39%. Herdman, supra note 11 (citing U.S. Department of Health
and Human Services, Pub. No. 93-1261, NIH Data Book (1993)).

98. Id. In addition, the technology transfer function of the Defense Department has
virtually ceased in the post-Cold War era. See Munsinger, supra note 92 (citing Science &
Engineering Indicators, 1993) (Federal funding for research and development fell from 67.5
percent in 1980 to 55.5 percent in 1993).
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of biotechnology through collaborative agreements between universities
and industry, or between federal research laboratories and industry.99

The Diamond case had this effect because it increased the probability that
research in biotechnology would be patentable, hence profitable. The
increased patentability of biotechnology subject matter creates a greater
potential for commercialization, thereby spurring industry to invest in
university biotechnology research in the hope that something profitable
will result.

IV. COOPERATION HAS PRODUCED SERIOUS CONCERNS
REGARDING CONFLICTS OF INTEREST
Though cooperation spurs economic development, it also raises the

specter of serious conflicts of interest. Cooperative ventures between
academia and industry necessarily involve profit motivation, which can
affect the nature of university research.100 Short-term product objectives
of a company could run counter to imaginative or farsighted research at
the university level. 10' Also, cooperation between university researchers
and their funders in industry could introduce secrecy into the scientific
process. Profitable research findings may be kept confidential, remain
unpublished, or be significantly delayed in publication in response to
industry's demand for privacy and security of proprietary data."0 2

Another troubling scenario involves companies that might exploit
taxpayer-funded research without providing adequate returns to the
public.10 3 In such a scenario, taxpayers who bankroll federal funding to

99. Diamond v. Chakrabarty, 447 U.S. 303 (1980). The Supreme Court held that a new
bacterium, capable of consuming oil spills, was markedly different from any natural
occurring bacteria, id. at 310, and should not be denied patent protection simply because
the subject matter of the patent was alive. Id. at 312-313.

100. One commentator advocates that profit motives in academia preclude universities
from researching for the "truth:" "Government and business are not wholly disinterested
in their approaches to the universities: they are not seeking the truth, but are hiring
universities to promote the ends they have in view. If the truth serves these ends, it is
merely a coincidence." REAMS, supra note 32, at 7 (citing ROBERT M. HUTCHINs, THE HIGHER
LEARNING IN AMERICA (Yale University Press, 1936 (2d printing 1962)), at x-xi.

101. Commercialization of Academic Biomedical Research: Hearings before the Subcomm.
on Science, Research, and Technology of the House Comm. on Science and Technology, 97th
Cong. 1st. Sess. 14 (1981) (statement of Donald Kennedy, then President of Stanford
University) [hereinafter Kennedy] (noting that industry focus may contaminate basic
research as well as present conflicts of interest on the part of university researchers
between their obligations to the universities to research new areas and their obligations to
corporate sponsors to develop specific products).

102. Maatz, supra note 56, at 138 (charging that researchers may compromise scientific
g oals to accommodate industry objectives and to capitalize exponentially on the profits

at can be obtained through commercialization of research).
103. Industry's influence, control, monitoring and approval power over federally

funded research threatens the government's ability to protect the public against non-use or
unreasonable use of potentially beneficial inventions. Reginald Rhein, NIH Finds
Scripps-Sandoz Deal Unusual for Sponsored Research Agreement, BIOTECHNOLOGY
NEWSWATCH, February 7, 1994, at 1.
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institutions involved in agreements with industry are hit twice when they
are forced to pay exorbitant prices for products developed with their tax
dollars.

1 4

In sum, the different goals of universities and industry could
inevitably lead to problems of conflict of interest, a situation complicated
by federal funding. Where there are no negative repercussions for
researchers who defect from scientific goals of openness, the profit motive
may predominate to the detriment of basic university research. The
"defection" in such case refers to defection from the scientific and
societal goals of research and not to defection between the cooperating
parties; collusive behavior may actually strengthen cooperation between
universities and corporate sponsors, but such cooperation would be
socially undesirable.

A. Inadequate Policing Mechanisms Permit Researchers to
Defect from Scientific Obligations

Axelrod suggests that defection from cooperation will occur when
there is no threat of reciprocity for defecting behavior in an interaction.105

Axelrod proposes that cooperation can be fully realized when the actors
adopt a virtual "eye-for-an-eye" theory of interaction. The factors that
will avoid continuous conflict include: 1) "paying back" slightly less than
the amount of defection, and 2) creating a policing mechanism to enforce
"paybacks" and subsequently reduce defection.106 The conflict-of-interest
issues that arise in university-industry cooperative arrangements in the
biotechnology industry suggest that policing mechanisms may be
inadequate to completely deter defective behavior.

There are significant concerns of conflicts of interest and research
integrity in a profit-driven research environment involving
university-industry collaboration. Michael Wilkes, professor of medicine
at UCLA, has articulated these concerns as follows: "In the past, people
did research and had high ethical standards. Today, everybody is hoping
to make big money."' 07 Thus the concern arises that companies will
require research that is potentially profitable to be kept confidential,
thereby subverting the tradition in science of open communication of

104. Marsa, supra note 81. Marsa cites the example of the discovery and marketing of
AZT, the drug that thwarts the HIV virus. AZT research was funded by grants from the
National Cancer Institute (NCI), a federal research institution; the British pharmaceutical
company, Burroughs Wellcome, has produced and marketed the drug with earnings of $1.4
billion dollars since its introduction, and, in the meantime, the federal agency received no
royalties while patients originally were charged a $10,000 annual price for the drug. Id.

105. See AXELROD, supra note 46, at 136-37. See infra note 50 for a discussion on the
need for reciprocity to maintain mutually beneficial payoffs in interactions.

106. See Id. at 137-38.
107. Marsa, supra note 81.
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research findings.'08 Data developed by the Harvard Project on
University-Industry Research in Biotechnology (Harvard Project) validate
such concerns. The survey found that biotechnology faculty with industry
support were more than four times as likely as colleagues without such
funding (12 percent versus 3 percent) to report that trade secrets had
resulted from their research.'0 9 The former were also nearly five times as
likely as the latter (24 percent versus 5 percent) to report that they had
conducted research that generated findings that were the property of the
sponsors and could not be published without the sponsors' consent. 10

Another concern is that researchers who are motivated by financial
rewards may distort research priorities and outcomes to conform with
commercial aims. Among respondents to a survey conducted by the
Harvard Project, 30 percent of biotechnology faculty with industry
support said that their choice of research topics had been influenced by
the likelihood that the results would have commercial applications.'1 '

Daryl Chamblee, acting Deputy Director for Science Policy and
Technology Transfer at NIH, has expressed concern over the government's
ability to protect the public against non-use or unreasonable use of
inventions." 2 Opponents of university-industry relationships have also
charged that NIH itself endangers public health through that agency's
inability to regulate against fraud in research." 3 Furthermore, since all
agreements made under the Bayh-Dole Act are confidential, the public "is
denied even knowledge of [such agreements], much less scrutiny or
oversight."" 4

Some specific examples of investigator misconduct arising out of
industry-sponsored research include instances of distorting research
discoveries, keeping negative findings secret, and conducting unnecessary
tests on patients. One example of a loss of objectivity in research
occurred under a CRADA agreement. Researchers who discovered

108. Blumenthal, supra note 61. Daryl Chamblee, acting deputy director for science
policy and technology transfer at NIH voiced concerns at a f994 Senate hearing that
technology transfer may stifle the free exchange of knowledge in the academic community
and promote secrecy. Chamblee, supra note 75.

109. Blumenthal, supra note 61, at 3364 (trade secrets are defined as information kept
secret to protect its proprietary value).

110. Id.
111. Id. (citing H.T. Shapiro, The Research University and the Economy, presented at the

National Academy of Engineering Symposium: The Role of Universities in National
Economic Development, December 6, 1990, Washington, D.C.)

112. "The potential to protect the public is threatened when research is influenced,
controlled, monitored and approved by a biotech company." Statement by Daryl Chamblee,
quoted in Rhein, supra note 103.

113. Marsa, supra note 81 (charge made by Ted Weiss, New York Congressman,
following a three-year inquiry into researcher conduct).

114. Id. (statement by David Noble, professor of history at York University in Toronto
and a founder of the National Coalition for Universities in the Public Interest). See also
Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62.
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Retin-A touted the acne medication as a wonder drug that could erase
wrinkles, a claim published in the Journal of the American Medical
Association (JAMA)."15 Subsequent contradictory findings indicated that
the authors of the JAMA article prematurely released their positive
findings." 6 In the interim, Ortho, a subsidiary of Johnson & Johnson,
made millions in Retin A sales, which increased as a result of the
prematurely publicized claim that the medication could erase wrinkles."17

An example of a profit-motivated research cover-up, occurring
solely within one company's laboratory, involves the failure of Dow
Coming to disclose its in-house scientists' concerns that silicon breast
implants leaked and ruptured. The serious health problems caused by
silicone gel breast implants came to light only after a decade of sales.
Dow Coming experienced a high rate of implant sales, with
approximately 150,000 women receiving the implants each year."8 For an
entire decade, Dow reaped the profits while many women paid the price
for the company's silence regarding the safety of the implants.

One instance of a physician-researcher compromising the rights of a
patient is the subject of the 1990 California case, Moore v. Regents of the
University of California."9 John Moore suffered from hairy cell leukemia, a
rare condition. The cells found in his blood and bodily substances were
unique, even in comparison with such cells in other hairy cell leukemia
patients, and they were commercially valuable because his cells
"overproduced certain [proteins], thus making the corresponding genetic
material easier to identify." 120 Without obtaining adequate consent, Dr.
Golde solicited Moore for continuous testing under the guise of
treatment."' Subsequently, Dr. Golde produced a patentable cell line
from Moore's cells and negotiated agreements with two biotechnology
companies from which he received a consulting contract, 75,000 shares of
common stock, and payments to the Regents and himself totaling
$440,000.122 The court concluded that the research conducted by Dr.

115. Id. After an article appeared in a January 1988 issue of the Journal of the
American Medical Association, demand for the anti-aging elixir skyrocketed-nearly 1
million tubes were sold in February of 1988 alone. Scientists never duplicated the results
of the original study. Id.

116. Maatz, supra note 56.
117. Marsa, supra note 81.
118. Id. The substantiality of this example as an argument against cooperation may be

insignificant since Dow Coming has incurred serious liability for its conduct. For a
further discussion of actual controls over accountability, see infra, Part IV. B.

119. Moore v. Regents of the Univ. of Cal., 793 P.2d 479 (Cal. 1990), rev'g 249 Cal.
Rptr. 494 (Ct. App. 1988).

120. Id. at 482.
121. Id. at 481.
122. Id. at 482.
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Golde constituted an invasion of Moore's legally protected interest in
determining the use of his body.123

B. The Self-Policing Mechanism of Reciprocity

While conflict-of-interest issues have raised valid concerns regarding
cooperation in the biotechnology industry, the feared occurrences of
blatant research misconduct have not materialized. The self-policing
mechanisms developed by universities, pursuant to federal policy, are
effective in deterring misconduct because they monitor research motives
and provide for reciprocity of defective behavior.

1. UNALLAYED DEFECTIVE BEHAVIOR HAS NOT
MATERIALIZED

The existence of competition and confidentiality in university
research, even in the absence of industry funding, suggests that fears that
conflicts of interest will lead to excessive research confidentiality and
outcome secrecy may be unwarranted. 12 4 To promote university-industry
relationships while avoiding the tendency to excessive secrecy, several
universities have adopted policies restricting a sponsor's right to review
findings prior to their submission for publication. Such policies may limit
the sponsor's right to that of reviewing for patentable results.12 Daryl
Chamblee of NIH publicly stated that an NIH survey found no occasions
of unreasonable restrictions, publication delays, or constraints on
university researchers stemming from collaborating with industry.12 6

Governmental mechanisms are already in place to protect against
the commandeering of basic research by industry. For example, NIH and
the National Science Foundation (NSF) already exercise considerable
control over the direction of much scientific research by choosing to fund
certain kinds of projects over others. The competition for federal funding
is fierce and many grant applications are denied. 12 7 Grant proposals

123. Id. at 483.
124. Researchers often keep their results confidential until publication, to ensure that

they will receive due credit for the results of their research. This is important to
researchers since a scientist's reputation is often measured by peer review of published
research results. Kom, supra note 28, at 205. One example of intense competition in
non-industry-funded research was the race to discover the structure of DNA. Id. (citing
James Watson, The Double Helix (1968)) (the DNA "run to glow" led to an extremely
competitive environment until an official public announcement could be made).

125. See Burke, University Policies on Conflict of Interest and Delay of Publication, 12
J.C. & U.L. 175, 189 (1985).

126. Rhein, supra note 98.
127. Kom, supra note 27, at 203. For example, in fiscal year 1989 only 27.5% of the

gantproposals submiutted by research institutions actually received federal funding
T y L. Lewis and Lisa A. Vincler, Storming the Ivory Tower: The

Competing Interests the Public's Right To Know and Protecting the Integrity of University
Research, 20 J.C. & U L417, 422 (1994).
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undergo a two-tiered review to ensure that the proposed research is
scientifically worth supporting in light of funding priorities and public
policy.'28 Researchers have argued that the government exerts greater
control over the direction of research than does industry. 2 9

In response to concerns over "corporate welfare" and government
presence in industry, amidst the budget proposals in Congress, a joint
committee of the NRC has concluded a report that encourages Congress
to maintain funding of basic research, but to give priority to academic
research. 130 The Committee's recommendations include the following:

(1) Fund projects and people rather than institutions to promote
research quality and flexibility;

(2) Utilize competitive merit reviews as the basis for allocating
funds;

(3) Grant priority funding to academic research to encourage
flexibility and quality control via grant competition and
rigorous peer review;

(4) Have the government refrain from directly funding the
development of private-sector technology, except when such is
in pursuit of the government's own goals (for example,
weapons development and space flight);

(5) Force existing federal laboratories to undergo renewed
scrutiny, holding open the possibility of redirecting or
eliminating resources."'

By utilizing these concepts in funding basic research, the government
can foster the flexibility of academic research and the continuance of
scientific integrity, without removing the incentives researchers and
industry currently possess to invest time and money in developing
research into commercially viable products. As a result, the profit
motivation driving industry should not affect the integrity of government-
funded research.

Concerns over public accountability for research conducted under
university-industry reliances may also be exaggerated. While it is true
that the biotechnology industry directly affects public health, a

128. U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, PuBLIc HEALTH SERVICE,
NATIONAL INSTITUTES OF HEALTH, ORIENTATION HANDBOOK FOR MEMBERS OF SCIENTIFIC
REVIEW GROUPS 4 (1989). The review boards consist of university and industry scientists,
and therefore subject research proposals to peer review before federal funding is granted.
Id.

129. Barbara J. Culliton, Biomedical Research Enters the Marketplace, 304 NEW ENG. J.
MED. 1195, 1197 (May 14, 1981).

130. Marjorie Shaffer, NRC Issues First Recommendations on Post-Cold War Science
Funding, BIOTECHNOLOGY NEWSWATCH, December 4, 1995, at 1 (the committee members
represented industry and academic scientists, government officials, and leading educators)
[hereinafter Shaffer].

131. Id.
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company's own interest in producing safe and effective drugs is a
"built-in fail-safe."' 32 As a matter of economy, a bad drug triggers a
costly public-relations disaster and subjects a company to a series of
lawsuits. For example, Dow Corning's distribution of unsafe silicone gel
breast implants ultimately proved a costly mistake due to associated
liability costs, which have been substantial. Products liability laws can
provide a significant deterrent to the distribution of faulty products when
a company is truly aware of the defects.

Additionally, the Bayh-Dole Act provides that universities may
maintain title to research inventions discovered under industry
sponsorship. Universities' retaining title to inventions would tend to
ensure that research results will benefit the public.133 The rationale for
this assertion is that the invention will be developed rather than merely
patented by a sponsor in an attempt to suppress an area of technology
that is potentially valuable to competitors. By retaining title to
inventions, universities are also able to expand on existing findings and
perform follow-up research without incurring risk of patent
infringement.

134

Another reason that university ownership of patent rights benefits
the public is that it enables universities to license inventions that are
supported by sponsored research to the companies that will utilize them
best, as opposed to granting all the rights to a company that may be
unable or unwilling to develop all portions of the invention.13 5 Even if a
single company were willing to pay a premium for exclusive title to a
particular invention, a university would likely reject the offer if the
university's researchers believed the invention had broad applications
and development potential. In such a case, the university would consider
whether relinquishing the rights to develop related inventions and to sell
licenses on any additional, related patents in the future is worth the price
the company is willing to pay now for exclusive title. Conversely, if the
usefulness of an invention is believed to be limited to a narrow use, it may
be in all the parties' best interest to grant title to a single company that
can actively develop the invention. The narrower the potential
applications of an invention, the lower the threat that corporate
ownership of title will restrain biotechnological developments.

While Daryl Chamblee acknowledged concerns of researcher
misconduct in recent testimony before the Senate Subcommittee on
Patents, Copyrights and Trademark, Chamblee's final conclusion was
that feared adverse effects have not materialized and that the

132. Marsa, supra note 81.
133. Kom, supra note 27, at 224.
134. Id. at 225.
135. Id.
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technology-transfer mechanism established by the Bayh-Dole Act
appears to be working effectively.' In fact, the Journal of the American
Medical Association concludes that scientific misconduct has rarely, if
ever, been demonstrated in association with or as a result of a
university-industry relationship. 37 Additionally, physician misconduct,
such as that engaged in by Dr. Golde to further his biotechnology research
in the Moore case, may be no more frequent than other occurrences of
scientific misconduct, since, because of its implications for public health,
it is likely that physician misconduct will be reported more often than
other research misconduct. 138

In the midst of concern over conflicts of interest arising from the
motivation for profit, it is important to acknowledge that profit
incentives can spur development in biotechnology. Financial ties to
industry do implicate conflict of interest, without profit incentives,
medical products essential to the public health may never reach the
public. 139  Indeed, in the United States' market economy, fostering the
application of new knowledge requires that academic institutions form
relationships with private, for-profit concerns.140 Even if the prospects of
financial reward from royalties on the sale of products were not so
remote as to be ineffective,' 41 "there is nothing inherently wrong with
profiting from the results of scientific work and achievements." 142 Profit
motives are not inherently evil, and personal gain may help propel
scientific advances. 43 In turn, profiting from government funding is not
unique to science.4 In the view of Skolnick, founder of Myriad Genetics:
"In order to encourage private investment, you have to tolerate a certain
amount of managed conflict. In life there are often trade-offs-one of the

136. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62;
see, e.g., M.B., Investigation Clears Medarex, Dartmouth of Scientific Misconduct,
BIOTECHNOLOGY NEWSWATCH, Feb. 15, 1993 at 14. Lyle Bivens of the Office of Research
Integrity of the Public Health Service reports that his office is involved with about 70 cases
of alleged misconduct by individual scientists at any given time. Of those allegations,
Bivens estimates that 50 to 60% of even the allegations that require an investigation result
in a finding of no misconduct. Id.

137. The specific conflict of interest cases cited in Part IV. A, infra, did not involve
university-industry agreements made under the Bayh-Dole Act. The Retin-A case involved
government scientists and industry; the silicone breast implant case involved solely
rn-house scientists with Dow-Coming; the Moore case involved patient consent laws and
occurred in 1976, before the enactment of the Bayh-Dole Act.

138. Are Scientific Misconduct and Conflicts of Interest Hazardous to Our Health?:
Hearing Before the House Comm. on Gov't Operations, 101st Cong., 2d Sess. 6 (1990).

139. Michael D. Witt & Lawrence 0. Gostin, Conflict of Interest Dilemmas in
Biomedical Research, 268 JAMA 547(5) (1994).

140. Blumenthal, supra note 61.
141. Munsinger, supra note 96, at 21.
142. Witt & Gostin, supra note 139, at 548.
143. ROGER J. PORTER & THOMAS E. MALONE, BIOMEDICAL RESEARCH: COLLABORATION

AND CONFLICT OF INTEREST (1993).
144. Witt & Gostin, supra note 139, at 548.
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trade-offs is that some people with good ideas are going to get
wealthy." 4 '

2. RECIPROCITY MECHANISMS POLICE CONFLICTS OF
INTEREST

While the conflict-of-interest issues are a significant concern in
collaborative agreements in the area of biotechnology, regulatory
mechanisms for deterring defective behavior presently exist. In the
Axelrodian Cooperation Model, in instances where the strategic setting
makes cooperation socially beneficial, interacting parties develop the
self-policing mechanism of reciprocity.'46 In the biotechnology setting, the
interacting parties control defection by reciprocating exploitative behavior
by punishing the defecting party or by avoiding future interaction with
that party. This type of self-policing can be effective in the biotechnology
setting because none of the researchers, universities, or companies want to
risk public stigmatization; none of the parties can afford to be outcasts
from university-industry circles.

Specific external policing mechanisms in place to reciprocate (and
thereby deter) exploitative behavior include guidelines proffered by the
federal government, the American Medical Association, and prominent
medical journals. Internal policing mechanisms include university
guidelines and review procedures for researchers involved in corporate-
sponsored projects. As evidenced above, defective behavior is not
prevalent within university-industry cooperative arrangements, as
opponents of the agreements claim, and the existing policing mechanisms
provide the reciprocity of behavior needed to sustain cooperation.

External policing mechanisms have arisen in reaction to concerns
over conflicts of interest, with various institutions establishing guidelines
to prevent misconduct. On the federal level, the Public Health Service
(PHS) adopted a general policy requiring institutions to develop conflict
of interest guidelines as a condition of federal funding.' 147 Institutions such

145. Christopher Anderson, Genome Project Goes Commercial: Includes Related Article
on Patent, 259 SCIENCE 300-302 (1993).

146. Axelrod defines one criterion for achieving sustained cooperation as "teaching
reciprocity." By guaranteeing the punishment of any party that tries to be less than
cooperative, deviant strategies are made unprofitable. AXELROD, supra note 42 at 138. For
a complete discussion of the element of reciprocity under the Axelrodian Cooperation
Model, see supra note 46, at 136-39.

147. The policy, strengthened in 1991, requires "[riecipient organizations... [to]
establish safeguards to prevent employees, consultants, or members o governing bodies
from using their positions for purposes that are, or give the appearance ofbeing, motivated
by a desire for private financial gain.... These rules must also indicate the conditions
under which outside activities, relationships, or financial interests are proper or improper,
and provide for notification of these kinds of activities, relationships, or financial interests
to a responsible and objective institute official. The institutional guidelines must specify
the administrative action taken for violations." U.S. DEP'T OF HEALTH & HUMAN SERVS.,
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as the American Medical Association (AMA) have adopted their own
guidelines in compliance with the PHS guidelines. The AMA guidelines
provide that "all medical centers should develop specific guidelines for
their clinical staff on conflicts of interest."148 The AMA guidelines
prohibit clinical investigators from buying or selling company stock, once
they become involved in a research project for that company, until the
involvement ends and the results of the research are published. 4 9

Corporate payments to a researcher are approved by the AMA; the AMA
then requires the receipt of such payments be disclosed to the research
institution, the research sponsor, and medical journals. 5 '

Universities have begun to respond to conflict-of-interest concerns
by adopting their own conflict of interest guidelines, similar to those
mandated by PHS and the AMA. Many universities require researchers
to disclosure outside financial interests. 5 ' This disclosure gives private
and public authorities a chance to review existing relationships so that
their benefits and risks can be assessed, and it encourages individual
faculty to evaluate their own relationships with companies. A number of
academic institutions have also banned or provided special regulations
for equity holdings in company stock by faculty. 2

Additionally, the more prestigious medical publications are
imposing disclosure requirements on scientists when publishing their
results. The Journal of the American Medical Association and the New
England Journal of Medicine, for example, now detail researchers'
financial ties to industry in order to alert readers to any possible bias. 5 3

V. BENEFICIAL EFFECTS OF UNIVERSITY-INDUSTRY
COOPERATION
The federal laws encouraging university-industry cooperation have

resulted in growing numbers of cooperative arrangements in the

DHHS PUB. No. (OASH) 90-50,000, PHS GRANTS POLICY STATEMENT at 8-19 (rev. 1991)
[hereinafter PHS GRANTS POLICY].

148. Id.
149. Code of Medical Ethics: Annotated Current Opinions, American Medical

Association (1992) at §§8.031, 8.031(1) (hereinafter AMA GUIDELINES). Presumably, a"clinical investigator" is someone conducting clinical trials and not a researcher engaged
in basic research.

150. Id. at §8.031(2)-(3).
151. A survey of 35 universities conducted by the General Accounting Office in 1992

found that "21 of the universities required either annual disclosure of outside financial
interests by at least a portion of their faculty (9 respondents) and/or disclosure of such
relationships at the time an application is aproved for submission (14 respondents)."
Blumenthal, supra note 61 at 3346 (citing U.S. GENERAL ACCOUNTING OFFICE, CONTROLLING
INAPPROPRIATE ACCESS To FEDERALLY FUNDED RESEARCH RESULTS (1992)).

152. Id. at 3347. Examples of institutions that have ado pted special policies
concerning faculty stock holdings include Harvard Medical School, Johns Hopkins
University, Massachusetts Institute of Technology, Cambridge University, and the
University of Illinois, Urbana-Champaign.

153. Marsa, supra note 81.
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biotechnology industry that significantly contribute to the steady increase
in the number of biotechnology patents sought by universities. This
growth in the biotechnology industry has had a substantial impact on the
public health and the regional and national economies, and it has the
potential to increase with continued cooperation.

A. Federal Laws Encouraging Cooperation Have Resulted in
Exponential Growth in the Biotechnology Industry
The incentives under federal law to increase cooperation that cause

one party's utility to rest on another party's welfare have increased
cooperation in the biotechnology industry. A variety of
university-industry relationships have developed since the enactment of
the Bayh-Dole Act." 4 Examples of such relationships include the
following: industry sponsorship of university research, university
ownership or interest in biotechnology firms, and commercial joint
ventures or research consortia between universities and private
industry.'55 Additionally, relationships between individual scientists
conducting federally funded research and companies that purchase
licenses in the research have become commonplace. 156  For instance,
university researchers may enter into consulting agreements or research
contracts in return for company stock, a percentage of sales, positions on
company boards of directors or positions on scientific advisory boards
for the industry. 157

Since the enactment of the Bayh-Dole Act, cooperation has resulted
in the increase of technology transfer in general, as evidenced by the

154. Some specific examples of this type of relationship: (1) Stanford University
reached a license agreement with Cohen-Boyer for the recombinant DNA patent. Stanford
will receive a total of $87 million when the patent expires in 1997. At the Edge of
Cohen-Boyer Patent 'Cliff,' Stanford Seeks $15 M Cushion, BIOTECHNOLOGY NEWSWATCH,
June 21, 1993, at 12-13. (2) Diasense, Inc., an affiliate of Ciocontrol Technology, Inc.,
acquired exclusive license to a patent for a new modified insulin. Diasense entered into a
joint-venture agreement with the Biomedical Research Institute at Indiana University of
Pennsylvania, Irndiana, PA, through a $1 million federal appropriation. Diasense expects
to capture a solid portion of the well established $2 billion/year world insulin market.
Diasense, Inc. Signs Exclusive License Agreement for a New Insulin, PR NEWSWIRE,
February 1, 1994. (3) Johns Hopkins University entered into a three-year agreement with
Oncor Inc. of Gaithersburg, MD, to research a specific oncogen for $400,000/year.
One-fourth of the funding will be paid in Oncor stock. In return, Oncor receives first
options on licensing discoveries that come out of the research. Owning Hearts and Souls,
MEDICINE & HEALTH, February 8, 1993. (4) Massachusetts General Hospital's $70 million
agreement with Hoechst A.G. created a new department of molecular biology at the hospital
to perform a wide spectrum of research. Herdman, supra note 12.

155. Maatz, supra note 56, at 138.
156. See Witt & Gostin, supra note 139, at 547-48 (citing M.E. Hoppin, A University

Perspective on Pharmaceutical and Industry Support of Research, 46 AM. J. CLIN. NUTR., at
226-228; D. Blumenthal, University-Industry Research Relationships in Biotechnology:
Implications for the University, 232 SCIENCE at 1361-66); Maatz, supra note 56.

157. See supra notes 13 and 47.
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increase in patents issued to universities. Before implementation of the
Act, relatively few patents were issued to universities annually. 58 A
recent survey conducted by the Association of University Technology
Managers reported that universities and other research institutions filed
2,700 patents in 1992 and granted over 1,500 licenses to industry.'59 As
a demonstration of the increase in patents awarded since the enactment
of legal incentives, the number of patents awarded to academic
institutions in 1991 totaled 1,324, representing an increase of more than
200 percent over the 437 granted in 1980.160 In contrast, cooperation and
resulting technology transfer under the Stevenson-Wydler Act and the
Federal Technology Transfer Act (governing agreements entered into by
federally employed researchers) have increased since enactment of the
laws, but not as successfully as under the Bayh-Dole Act. Of the 100
highest selling drugs on the market, 94 are based on patents filed by
private companies, not by NIH, which sponsors research and retains
intellectual property rights under CRADAs formed under the Act. 6 ' The
number of patents obtained under CRADAs may be relatively low
because the government retains intellectual property rights to the
discoveries made under CRADAs, thus making such arrangements less
attractive to industry than arrangements with universities. 16 2 While the
number of new CRADAs has suddenly increased by 37% in 1993, for a
total of 206 such agreements, the number of CRADAs remained relatively
stagnate at about 110 during the late 1980s and early 1990s and is still
small in comparison to the number of university-industry relationships. 163

While not all of these patents represent biotechnology patents, the
effect that university-industry cooperation has had on the increase in
patents awarded under the respective Acts demonstrates the desirability
of university-industry cooperation. It has been theorized that fewer
patents have been awarded under the Stevenson-Wydler and Federal
Technology Transfer Acts due to the fact that the federal laboratories
may claim ownership to intellectual property rights under CRADAs
formed under the Acts.6 In comparison to the greater increase in

158. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62
at 1.

159. Id.
160. Science & Engineering Indicators-1993.
161. Feldbaum, supra note 3.
162. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62

at 1.
163. Herdman, supra note 11. While the numbers of patents obtained by CRADAs are

significantly lower than in university-industry relationships, the research performed under
CRADAs has resulted in such developments as the drug taxol to treat ovarian and breast
cancer, a patent application for a diagnostic test for Alzheimer's disease, a Hepatitis A
vaccine, and other current research for treatments for AIDS-related symptoms and various
cancers. Chamblee, supra note 75.

164. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 64.
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patents awarded under the Bayh-Dole Act, which may be licensed to
industry, it becomes evident that industry has greater incentive to invest
in university research than to invest in CRADA agreements with federal
laboratories. The greater incentive to invest in university research under
the Bayh-Dole Act could prove crucial to the increased development of
patentable biotechnological products.

B. Social and Economic Benefits

While universities and biotech companies benefit from cooperating
with one another, society's benefits provide perhaps the most compelling
rationale for encouraging university-industry cooperation. Society
benefits from the introduction of new, lifesaving applications of
biotechnology that are able to be introduced into the market because of
university-industry collaboration.1 65

University-industry relationships hold the promise of transferring
biotechnological products essential to the public health more efficiently
than academia or industry do individually. Discoveries and patents
obtained under these relationships can profoundly enhance the quality of
life for many individuals. For example, Genetech, Inc., secured approval
on December 30, 1993 for Pulmozyme, the first new therapy for cystic
fibrosis in 30 years. 166 Other ongoing research and patented therapies are
focused on breakthrough treatments for many serious diseases,
treatments that traditional science has not been able to provide.1 67

Economic growth is also a substantial benefit of university-industry
cooperation in the field of biotechnology. Biotechnology has involved
breakthrough technology, which in turn has created markets and jobs. 68

In fiscal year 1992, sales and employment attributable to
university-industry relationships formed under the Bayh-Dole Act were
estimated to be between $9 and $13 billion in sales and 50-100,000 jobs,
with an annual increase of between 25 and 30 percent.169  The biotech
industry currently represents a significant number of good-paying jobs,
87,000 directly and perhaps 100,000 more indirectly, with the potential

165. BNA PATENT, TRADEMARK & COPYRICHT LAW DAILY, supra note 62 at 1. For a
discussion on the impact of the Bayh-Dole Act, the Stevenson-Wydler Technology
Innovation Act and theFederal Technology Transfer Act on the number of patents filed by
research institutions, see infra Part II.B.

166. Penner, supra note 23. The drug, Pulmozyme, breaks down the thick, infected
secretions afflicting cystic Fibrosis patients, sinificantly reducing the risk of serious
respiratory tract infections, making breathing easier, and improving quality of life. Id.

167. See infra Part II.
168. Feldbaum, supra note 3.
169. Chamblee, supra note 75 (source of data: Dr. Ashley J. Stevens, Director, Office of

Technology Transfer, Dana-Farber Cancer Institute, Association of University Technology
Managers Winter Meeting, 1994).

1996 347



348 BERKELEY TECHNOLOGY LAW JOURNAL

for creating over a million jobs within the next 10 years.1 70  By the year
2000, total biopharmaceutical sales are expected to reach $100 billion, up
from the $16 billion achieved in 1992.171 The growing sales and
employment figures represent growing tax revenues as well. 17 2

In the United States, university-based research provides an
information base that fosters biotechnological innovation. New products
and processes developed through that innovation and supported by
capital formation and entrepreneurship are essential for real economic
growth.173 Such biotechnological innovations have made the U.S. the
preeminent site of biotechnology research and manufacture in the
world. 74 The ability to transfer basic research from universities to
private companies for commercialization is indeed vital to American
competitiveness globally. 7

VI. THE FEDERAL GOVERNMENT MUST REJECT
PROPOSALS TO ENACT LAWS THAT COULD
THREATEN COOPERATION
Proposals currently before the federal government create uncertainty

and a perception of risk on the part of investors in biotechnology. Thus,
such proposals could threaten the viability of biotechnology. Proposed
national guidelines and regulation of university-industry cooperative
agreements, as well as proposed profit caps or price controls on
biotechnology breakthroughs, directly counter the objective of the
Bayh-Dole Act and would seriously deter biotechnology research
investment and innovation. Discouraging cooperation in the
biotechnology industry would have repercussions not only on the
competitiveness of American industry but also on the development and
availability of life-saving drugs.

170. Ann Thayer, Opinion: Why the Biotech Industry is in Peril, SAN DIEGO
UNION-TRIBUNE, June 20, 1993, at G-3.

171. Herb Lass, Biotech Revenues to Top $100B by 2000, BIOTECHNOLOGY NEWSWATCH,
January 18, 1993 at 2.

172. Goldberg, supra note 2. In Massachusetts alone, biotechnology companies raised
over $1 billion, supporting a growing workforce of over 15,000 employees. Massachusetts
Biotechnology Research Institution itself has created 2,200 jobs and represents $120
million in research through the founding of 15 new companies during the period from 1984
to 1993. Id.

173. Munsinger, supra note 96.
174. U.S. OFFICE OF TECHNOLOGY ASSESSMENT, BIOTECHNOLOGY IN A GLOBAL

ECONOMY, OTA-BA-494 (Washington, D.C.: U.S. Government Printing Office, May 1990).
175. Abbot, supra note 2. Having emerged from a "premier scientific and technology

base," fueled by the United States' venture capital and public market system, the
biotechnology industry ranks second only to the computer industry in market valuations
created among high-technology companies. "However, the National Research Council's
Committee on Japan questions whether biotechnology will go the way of semiconductors
and lose its lead, or remain competitive and reap profits from its investments." Thayer,
supra note 170.
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Despite the anti-industrial policy climate in Congress, and the call
for budgetary cuts for biotech and scientific research in general, the
Congressional majority is likely to maintain a commitment to basic
research, particularly in the area of biotechnology. 176  Speaker of the
House Newt Gingrich has demonstrated an allegiance to biotech interests
in his support of the continuance of the tax credits for orphan drugs and
his leadership in supporting the reform of the Federal Drug
Administration (FDA) approval process.17 7  Current legislation with
respect to the biotech industry focuses on overhauling the FDA approval
process to reduce the costs involved in transferring biotech products to
the commercial sector. 78 While governmental involvement in private
research will be seriously examined, the current Congress is likely to view
favorably current NRC recommendations to focus on basic research with
priority funding to academia; the present Congress espouses a
commitment to basic research, international competitiveness, and
developing a budget which will be responsive both to interests in research
and to interests in reducing the amount of government funding being
dispersed directly to corporate laboratories. 79 Therefore, Congress is
likely to reject the following proposals to increase regulation and to lower
profitability potential of biotechnology research. However, because they
are currently before the Congress and forces that led to their introduction
will persist, I will analyze their potential impact on the biotechnology
industry.

176. An example of government's commitment to fund basic research conducted through
cooperative agreements with industry is the increasing tendency of NASA to collaborate
with industry and university research projects. NASA maintains "Centers for Commercial
Development of Space" (CCDS) programs, which are co-funded by industry and currently
target biotechnology and biomedicine. NASA and industry funding has continually
increased since 1985, and as a result, 218 technologies were commercialized by the end of
1995. NASA Consortia Go Commercial for Low-Cost Space Systems, TECHNOLOGY TRANSFER
WEEK, October 17, 1995, at 41.

177. See Karen Southwick, Don't Take the Republicans for Granted, BIOVENTURE VIEW,
November 1, 1995 (reporting that BIO President Carl Feldbaum is encouraged by the
support Gingrich has given to biotech interests, but is skeptical whether the Republican
Congress will in actuality create better outcomes for the biotech industry; Feldbaum
espouses the need to gain bipartisan support for lobbying efforts aimed at the maintenance
of the R&D tax credit, support of NIH funding and FDA reform).

178. FDA's Center for Biologics Evaluation and Research (CBER) announced revisions
to FDA rules that would shrink product marketing applications from 21 forms to one and
focus on reorganizing decision making to simplify the analysis of biotech products.
Regulations Overhaul Starts with Definition of "Well-Characterized" Biotech Products,
BIowoRLD TODAY, December 13, 1995.

179. See Shaffer, supra note 130 (summarizing the NRC recommendations on science
funding).
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A. The Federal Government Should Not Adopt the Proposed
NIH Guidelines Because They Lower the Payoffs of
Investing in Biotechnology Research

Currently, proposals for a national NIH policy on conflicts of
interest are being discussed before the Joint Economic Committee.18 The
NIH proposal includes the following: a reasonable delay of 30 days for
disclosure of research findings, a limit of six months on a corporate
sponsor's option to enter licensing agreements with universities after
research results are found, a mandate that products developed with
federal funds be substantially manufactured in the United States; a
mandate of disclosure of inventions to the NIH prior to publication, a
mandate that licensing rights be limited to the amount of funding the
sponsor contributes to the research; and a provision that licensing rights
may not be granted to sponsors without NIH approval. 181

Reactions to the proposed NIH guidelines have not been supportive.
Recent comments on the PHS proposal from seven hundred fifty-one
respondents, representing various interested parties,'82 are to the effect
that the proposed guidelines would impose undue burdens on funded
institutions and would impede mutually beneficial research collaborations
between universities and industry.'83 The additional costs and burdens
of the proposed guidelines would stem from the additional level of
scrutiny of the university/industry relationships, as well as from the
imposition of arbitrary time frames for publication and licensing that may
not be responsive in all contexts. In addition to adding direct costs to
collaborative arrangements, the proposed guidelines increase uncertainty
related to the already high-risk nature of developing marketable
biotechnology inventions, thus increasing the cost of-and deterring-
investment in the industry.8 4 The imposition of such uncertainty would
significantly undermine the government's effort under the Bayh-Dole Act
to encourage the transfer of technology into the market.

The current NIH proposal does not cure the problems of a previous
set of guidelines proposed and rejected in 1989. The previous draft
included such stringent measures as requiring that NIH-participating
researchers have no financial interests in organizations that produce the

180. Notice of Proposed Rulemaking, 59 Fed. Reg. 33,242, at 33,243 (June 28, 1994)
(notice of proposed rule: Policies on Conflict of Interest in the NIH Guide for Grants and
Contracts (Volume 18, Number 32)) [hereinafter Proposed NIH Policies].

181. Penner, supra note 23.
182. The respondents include individuals associated with medical schools, other

academic and research institutions, local governments, non-profit organizations,
biotechnology companies, venture capitalists, attorneys, biomedical journal editors, federal
employees, contractors at government facilities, and others. Proposed NIH Policies, supra
note 180 at 33,243.

183. Id.
184. Munsinger, supra note 92.
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inventions studied in a federally funded clinical trial.'85 The guidelines
caused so much controversy that they were withdrawn within a matter of
months by then-Secretary of Health and Human Services, Louis
Sullivan.18 6 The criticisms were focused on the restrictiveness of the
guidelines, their prevention of fair remuneration to scientists, and their
chilling effect on cooperative ventures between university researchers and
corporate sponsors. 187 While the new NIH Proposed Guidelines relax
restrictions on remuneration, the criticisms against restrictiveness and
probable chilling effect remain.

The guidelines that NIH proposed would impose unnecessary
restrictions and burdens, since policies originated at the cooperative-
agreement level already adequately combat conflict-of-interest problems.
The incentives in the biotechnology industry have caused the development
of long-term cooperation, and the parties have thus developed their own
policing mechanism of reciprocity through university policies and review
standards, as well as university-imposed limitations on industry rights
over inventions. Industry has accepted the university-imposed
limitations in return for access to researchers and facilities. The
self-imposed regulating mechanisms can be effective, given the long-term
nature of the university/industry agreements and the likelihood of future
encounters between universities and corporate sponsors.188

Biotechnology inventions take years to develop, requiring the
university/industry relationship to last over a significant period of time.
At this relatively early stage in the biotechnology industry, stable
biotechnology companies are still few in number, and so a university may
realistically anticipate going to a given company or set of companies
multiple times for research sponsorship. Additionally, internal incentives
operate to maintain the integrity of research and development under such
agreements. Universities that allow researcher misconduct and the
publishing of fraudulent research results will inevitably harm their own

185. National Insts. of Health & Alcohol, Drug Abuse & Mental Health Admin., Request
for Commait on Proposed Guidelines for Policies on Conflict of Interest, NIH GUIDE FOR
GRANTS & CONT., Sept. 15, 1989, at 1 [hereinafter NIH Proposed Guidelines 1989). The
guidelines also required federally funded research institutions to maintain records of
disclosure for three years, including disclosure of all funding for laboratory activities,
services, consultancies, honoraria, and other benefits. Witt & Gostin, supra note 139, at
547(5).

186. Witt and Gostin, supra note 139.
187. Id.
188. 'The evolution of cooperation requires that individuals have a sufficiently large

chance to meet again so that they have a stake in their future interaction." See AXELROD,
supra note 47, at 20. Additionally, reciprocity for non-cooperative behavior is effective in
policing university-industry relationships. If one party should exploit the cooperative
arrangement, the other parties will react equally by punishing the exploitation; thereafter,
fewer parties will invest in a relationship with the known, deviant party. Id., supra note
47, at 138.

1996



352 BERKELEY TECHNOLOGY LAW JOURNAL

reputations and abilities to attract learned researchers. Similarly,
corporate sponsors are deterred from encouraging the development of
fraudulent or unsafe products by the internal incentives to establish good
reputations and avoid future product liability suits. Existing securities
laws prohibiting insider trading deter both universities and corporate
sponsors from mishandling research results and participating in
bribery.'8 9

The NIH guidelines should be rejected because universities have
implemented their own policies; moreover, universities are better
equipped than external regulators to protect the integrity of university
research. 19  Universities can most easily access information about
conflicts of interest by requiring faculty to document and report any
industry-sponsored research activities to department heads or to
university administration. University faculty are better equipped to
evaluate research proposals because they have the easiest access to
information within the university and possess a case-by-case expertise
that external regulatory agencies may lack.191 Universities are also better
equipped to formulate policies concerning collaboration with industry
that are acceptable to both faculty and university administrators, since
they can consider faculty preferences and concerns and thus gain the
respect and support of the faculty for university policies. 92

Current governmental regulation of federally funded research
sufficiently monitors conflicts of interest and ensures funding disclosure.
The Public Health Service (PHS), which includes NIH, currently requires
that "[t]he source and amount of costs and/or the value of third party
in-kind contributions proposed by the applicant or recipient to meet a
matching requirement must be identified in the application." 193  In

189. NIH Conflict-of-Interest Guidelines Target Clinicals, Not Basic Research,
BIOTECHNOLOGY NEWSWATCH, Dec. 17, 1990, at 5 (statement by Alan Goldhammer, director
of technical affairs for the Industrial Biotechnology Association) (agreeing that federal
guidelines must have "broad flexibility").

190. Maatz, supra note 56.
191. Id (referring to a telephone interview with Richard P. Seligman, then Associate

Director of the Office of Contract and Grant Administration, UCLA (February 1992) in
which Mr. Seligman espoused the concern that external monitors may develop 'a rigid list
of acceptable and unacceptable arrangements without fully assessing individual
proposals.").

192. Id.
193. PHS GRANTS POLICY, supra note 147 at 6-11. PHS also requires a detailed cost

analysis of every grant application, which includes "the process of obtaining cost
breakdowns, verifying cost data, evaluating specific elements of cost, and exam'inig data to
determine necessity, reasonableness, and allowability of the cost reflected in the grant
budge." Id. at 4-15. Grants Management Officers may require applicants to submit:

1. Grantee administrative directives, organization charts, manuals, etc.
2. Corporate charters and bylaws, financial statements, IRS Tax Exemption

Certification, etc.
3. Grantee accounting manuals, charts of accounts, procedures, etc.
4. Grantee personnel policies and directives.
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addition, PHS guidelines already require institutions receiving PHS funds
to implement policies regarding conflicts of interest and to provide
safeguards against the appearance of financial motivation on the part of
researchers, or risk losing PHS funding.194

Under the current federal policy, control is left with the party most
able to police defecting researcher conduct: the universities. Attempts by
the federal government to control conflicts of interest through national
policy guidelines for federally funded research would only discourage
cooperation between universities and industry by increasing the cost of
cooperation by adding another layer of bureaucracy. As discussed, the
AMA, universities and medical journals have established policy
guidelines on their own initiative to counter potential conflict of interest
problems relating to delayed publication, falsification of findings and
profit-influenced direction of research.

B. The Federal Government's Proposal to Set Price Controls
on Breakthrough Biotechnology Drugs Would Lower the
Payoffs for Investment in Innovation

The federal government proposes implementing price controls with
the stated purpose of making breakthrough drugs more available to
patients. In reality, price controls threaten to reduce the availability of
breakthrough drugs by undercutting incentives to invest in research from
the start. Investment in biotechnology research, in particular, is already a
high-cost, high-risk venture where future profits are uncertain. Price
controls lower the potential profitability of biotechnological research and
therefore increase the risk that investors will not recover their
investments. Price controls therefore reduce the incentives for companies
to provide financial support for biotechnology R&D, whether they
cooperate with universities or conduct their own research. Fewer
incentives for companies to cooperate with universities result in fewer
biotechnological discoveries and fewer life-saving drugs available to
patients.

5. Grantee travel policies.
6. Grantee procurement procedures and property management instructions.
7. Overall institutional audit reports affecting an individual grant or a number of

grants.
8. Information n indirect cost rates, items included in indirect cost pools, etc.
9. Copies of, or references to, awards with special conditions (including awards from

other agencies), terminations, and any other useful background information. Id.
194. PHS requires that "[r]ecipient organizations... establish safeguards to prevent

employees, consultants, or mes of governing bodies from using their positions for
purposes that are, or give the appearance of being motivated by a desire for financial gain
for themselves or others such as those with whom they have family, business, or other ties.
Therefore, each institution receiving financial support must have written policy guidelines
on conflict of interest and the avoidance thereof. These guidelines should reflect State and
local laws and must cover financial interest, gifts, gratuities and favors, nepotism, and
other areas such as political participation and bribery." Id. at 8-19.
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1. THE FEDERAL GOVERNMENT'S PRICE CONTROL
PROPOSAL

Proposed price caps would limit the potential profitability of
technology transfer from academic researchers to commercial industry.1 95

The proposed caps are indirect, in that agencies and legislatures would
insert a "reasonable price clause" into each cooperative agreement among
or between government, academia and industry. 96

President Clinton's proposed health-care plan also threatened
investment and innovation incentives; Congress should avoid reviving
such a threat. Clinton's health care plan proposed de facto price controls
for breakthrough drugs.1 9 7  The proposal included a "special rebate"
provision, which is a classic price control mechanism. Such a price
control would be undesirable because it would permit unfettered
governmental discretion to set the rebate at whatever amount it wished,
since the drugs would be blacklisted if the producer rejected the rebate.

Price controls are directly counter to cooperative-agreement
incentives embodied in the Bayh-Dole Act, the Stevenson-Wydler Act
and the Federal Technology Transfer Act. Senator Birch Bayh (D-Ind),
co-author of the Bayh-Dole Act, testified in an April 1994 oversight
hearing of the Senate Subcommittee on Patents, Copyrights and
Trademarks, that legislative proposals to impose price controls on
cooperative research and development agreements would "discourage
industry and not-for-profit institutions from participating in these

195. Goldberg, supra note 2. Goldberg explains that however well intentioned, limiting
profits "[flar from address[ing] [the] perceived wrong-industry exploitation of 'pure'
research funding in part or in its entirety by public funds-will only remove the incentive
to commercialize research, leading a downward spiral of less research, less new business
development, loss of American leadership in a vital new industry and, critically for the
public, fewer beneficial products reaching the market." Id. at 5.

196. Economist Peter Amo of Albert Einstein College of Medicine proposes, for
example, that a price-review board for drugs developed by federal researchers may be the
best way to ensure that drug prices are "reasonable". R.R., Industry, Researchers Say NIH
Should Not Get More Involved in CRADAs, BIOTECHNOLOGY NEWSWATCH, March 1, 1993,
at 5.

197. Feldbaum, supra note 3 at 15-17. See also, The Pricing of Breakthrough Drugs:
HearinR Before the Senate Comm. on Labor and Human Resources, 1993, available in LEXIS,Legistibrary, CMTRIT File, statement of Mitchel Sayare, Chairman and Chief Executive
Officer of Immunoger,_ Inc. Sayare described the proposals as emnbodi" ed. in the proposed
Health Security Act, §§ 1572, 2003(c)(1) and 2003(c)(3): With out explicitly imposing price

controls, he stated that Clinton's plan provided for the following:
(1) the review by an 'Advisory Council on Breakthrough drugs' and the Secretary of

health and Human Services (HHS) of the 'reasonableness' of the launch prices of
'breakthrough' therapeutic drugs; (2) the authority of the Secretary to negotiate a 'special
rebate' or discount for all 'new' drugs sold to Medicare patients; and (3) the authority of
the Secretary to deny reimbursement for, i.e. to blacklist, 'new drugs' where she cannot
negotiate a 'special rebate' that yields a 'reasonable price.')
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CRADAs," given the impossibility of predicting the ultimate cost of
products resulting from such agreements. 98

2. PRICE CONTROLS WOULD REDUCE THE AVAILABILITY
OF BREAKTHROUGH DRUGS BY INCREASING THE COST
OF INVESTMENT IN INNOVATIVE RESEARCH

While biotechnology revenues are expected to reach the $100 billion
mark by the year 2000, up from the $16 billion in 1992,199 the financial
outlook for profits is uncertain. As of 1993, fewer than one percent of the
1300 biotechnology companies in the United States were profitable.200

The biotechnology industry as a whole has never had a profitable year.
Net losses for the industry totaled $3.6 billion in 1993, an increase of six
percent over 1992.201 Most individual biotechnology companies have less
than 18 months of funding left. In fact, many of them have less than 12
months of remaining funding and dozens have less than six months of
funding.202  Ernst & Young reports that biotech companies are raising
capital now at 25 percent of their bum rate (the rate at which capital is
being expended).20 3 The report indicates that the bum rate reflects the
large amount of capital invested in research, as biotechnology companies
spent $5.7 billion on research in 1992. With the average cost per new
chemical entity (NCE) equaling $359 million,20 4 threats by the federal
government to implement price controls on biotechnology products
severely limits potential profits needed to maintain investment in
biotechnology research.

Opponents of university-industry collaboration in the biotechnology
industry cite the initial $10,000 annual price of AZT, the treatment found
to thwart the HIV virus, as evidence that the government should impose

198. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62.
Both Senators Bayh and Dole testified that they would likewise caution against enabling
the federal government to share in royalties earned by the sale of licensed products,
commenting that this type of scheme may be justified only where the licensee's profits are
"exorbitant." In any event, both of the Act's original drafters adamantly dissent from
proposals that would establish an up-front "user" fee payable to the federal government by
licensees.

199. Lass, supra note 171, at 2.
200. Conte, supra note 2, at 18 (citing Ernst & Young, BIOTECH 94 LONG TERM VALUE

SHORT TERM HURDLES, EIGHTH ANNUAL REPORT ON THE BIOTECH INDusTRY 45 (1993)).
201. Id.
202. Abbott, supra note 2 (calculating that a "staggering" 975 of 1,300 U.S. biotech

companies will be forced to raise capital through public offerings by the end of 1996;
otherwise they will be forced to go out of business, or merge or sell rights to larger
companies).

203. The overall "bum" rate just for the biotechnology industry is nearly $3 billion per
month and the net bum rate (counting income and additional capital) is $760 million. Ernst
& Young, BIOTEcH 94, LONG TERM VALUE, SHORT TERM HURDLES, EIGHTH ANNUAL REPORT
ON THE BIOTECH INDUSTRY 45 (1993).

204. Feldbaum, supra note 3, at 7-8.



356 BERKELEY TECHNOLOGY LAW JOURNAL

price controls on breakthrough drugs.2 °5 While the price for breakthrough
drugs may initially be astronomical, the free market quickly lowers their
price.20 6 This held true for AZT, as other companies developed the drug,
and the price of AZT dropped precipitously within two to four years of
its introduction into the market.2"7

Additionally, biotechnology companies that sell orphan drugs have
voluntarily established programs to ensure that patients can receive
needed drugs despite an inability to pay. Eligible patients are those who
do not have private health insurance and who are not covered by
Medicare or Medicaid. Of the patients receiving biotech orphan drugs,
"[a]s many as 10% ... receive them under these programs."20 8  These
programs lower the profitability of biotechnology companies, but the
companies have imposed them on themselves to ensure accessibility of
the drugs to needy patients. Federally imposed price controls would
simply lower profitability unnecessarily since the market and the
individual companies are effectively making the drugs accessible to the
patients that need them.

The initial prices for breakthrough therapies in the United States
appear high but are actually consistently lower than the prices for the
same drugs in other countries. Prices for the leading biotech drugs are
often three times higher in Japan, where the government sets the prices.20 9

The Biotechnology Industry Organization (BIO) "is aware of only one
case in which a biotechnology company charges a lower price for its drugs
in a major developed country than does any company based in the
United States."21 0

Japan adopted its high-pricing policy precisely to encourage
innovation and to compete with the United States. 211 The United States
government threatens to do precisely the opposite by imposing price

205. Marsa, supra note 81.
206. It should be noted that the patentability of biotechnological inventions confers a

short-term monopoly to the patent holder which temporarily prevents free market
competition; however, as innovations continue and patents expire, the price-lowering effect
of free market competition takes effect.

207. Competitiveness of the U.S. Biotechnology Industry: Hearing Before the Subcomm.
on Science, Technology, and Space of the Senate Comm. on Commerce, Science, and
Transportation, 103rd Cong., 2d Session 59 (1994) (statement of Mark Skaletsky, President
and CEO of Geltex Pharmaceuticals, Inc.) [hereinafter Skaletsky].

208. Wiggans, supra note 14.
209. "In 1992, the investment bank of Robertson Stephens & Company performed a

study that compared international prices for the leading biotechnology drugs in the United
States and Japan. Specifically, the study revealed the following price differences: Human

Growth Hormone is priced at $14 in the U.S. and $53 in Japan; G-CSF is priced at $112 in
the U.S. and $375 in Ja an; EPO is priced at $40 in the U.S. and $99 in Japan and Alpha
Interferon is priced at $8.75 in the US. and $25 in Japan." Id.

210. The drug sells for nine percent less in Europe, for the same price in Canada, and for
65 percent more in Japan. Id.

211. Skaletsky, supra note 207, at 54.
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controls below current prices, which would discourage innovation and
lower America's global competitiveness. With Japan providing incentives
for innovation, the United States should seriously consider the
implications of penalizing innovation. Discouraging innovation through
price controls will likely inhibit university-industry cooperation, which the
federal government has up to now encouraged. This in turn would stifle
innovation and product development. The end result could be that
desperate patients are deprived of the very life-sustaining drugs that
proponents of price controls are arguably trying to make more accessible.
One doctor explained that "price controls would quite literally pull out
the underpinnings of the biotech industry and cause it to self-destruct.
Setting pricing is often put under the guise of 'helping' the patients when,
in fact, it will deprive them of lifesaving new treatments."212

The argument that price controls on breakthrough drugs will lower
total health care costs is misplaced. In reality, the price of breakthrough
drugs constitutes only one-fifth of one percent of the total costs of the
health care system.213 For example, "[o]nly 7% of the cost of health care
in America comes from the cost of drugs, $56.1 billion out of $823 billion.
Only 3.4% of this 7% comes from the breakthrough biotech drugs, $1.9
billion out of $56.1 billion."214 Carl Feldbaum, President of BIO, argues
that eliminating the total cost of every drug would have a "trivial and
imperceptible impact on total health care costs."2 s

More importantly, breakthrough drugs are the most cost-effective
means to combat health care costs. Biotechnology therapeutics contribute
substantially to a reduction in total health care costs by:

shorten[ing] or eliminat[ing] the need for hospitalization, help[ing]
to avoid emergency room visits, serv[ing] as substitutes for
expensive surgeries, and keep[ing] people out of nursing homes....
Biotechnology therapeutics are also in many cases more
cost-effective than the products they are taking the place of. For
example, granulocyte colony-stimulating factor (G-CSF) helps
restore the blood's immune cells in patients with small-cell lung
cancer, thereby reducing the number of days of hospitalization by
approximately 50 percent compared with the number of patients
were hospitalized if they received no G-CSF treatment. The drug
costs $1,000 per course of treatment, but by preventing infections i t
can save roughly $7,000.216
Price controls enacted in other countries are evidence that such

controls stifle investment and innovation in research. In the United

212. Wiggans, supra note 14 (citing Robert J. Beall, Ph.D., excerpt from Regarding
Research on Cures and Therapies for Cystic Fibrosis, May, 1994).

213 Feldbaum, supra note 3.
214. Id.
215. Id.
216. Id.
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Kingdom, price controls on innovative medicine has reduced the number
of the country's top ten best-selling products worldwide from three out of
the ten in 1988 to only one in 1992. In 1989, the German Health Ministry
designed a plan to control drug costs which limited the price public health
plans could pay for drugs and limited which drugs would be eligible for
reimbursement. A five percent reduction in drug prices was mandated by
the government in 1993. Out of over 126 pharmaceutical firms in
Germany, 40 percent have cut their R&D investment by 10-30 percent, 22
percent of the firms have cut R&D by a third or more, and two German
companies made no investment in 1994. The Ministry of Health in France
controls the price of each individual product at the time of introduction
as well as subsequent price increases. This price-control practice
contributes to France's status as one of the least globally competitive
countries in terms of developing innovative products.217

The mere threat of price controls has already had a negative impact
on investment in the biotechnology industry. The American Stock
Exchange Biotechnology Index lost 32.6 percent in 1993218 when public
investors were deterred by the de facto price controls in the president's
health care plan. The investors feared that they would not be able to
recoup their investment in companies that were close to bringing a
product to market.219

The refusal to invest in companies that may be subject to price
controls is evidenced by the lower number of CRADAs formed in 1993
compared to the number formed in 1992. According to Conte, "1993
was the worst year for new CRADAs in the history of the program," with
only 26 new CRADAs created compared with 47 new CRADAs in
1992.220 The lower investment in CRADAs exemplifies the negative
impact that "reasonable price" clauses may have on investment, as the
NIH has already been inserting a "reasonable price clause" into its
CRADA agreements over the last few years.221 The evidence of how
investors are responding to existing and potential profit caps via
reasonable price clauses strongly indicates that reasonable price
proposals should be rejected to salvage investment and cooperation in
the biotechnology industry. This ideology has already been accepted by
the NIH, which now promises to eliminate the "reasonable price" clause

217. Id.
218. Wiggans, supra note 14. The difficulties in obtaining commercial capital is further

evidenced by the decreased size of public offerings in 1993 to $23 million, from $28.2
million in 1992. Initial public offerings (IPOs) fell from $26 million in 1992 to $22 million
in 1993. Id.

219. Jennifer Van Brunt, 1993 Tops Out at $2.9 Billion-And It's Stiff Coming,
BIOWORLD FINANCIAL WATCH I, January 10, 1994.

220. Conte, supra note 2 at 22.
221. Id.
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from CRADA agreements. NIH Director Harold Varmus has announced
that the clause is being eliminated because "a year-long analysis of
technology transfer at the NIH has revealed that the clause has driven
industry away from collaboration with NIH and produced no gain to the
public.".222 The lessons learned by NIH should prove to be a significant
deterrent to Congress against enacting price controls over the broad
spectrum of biotechnology breakthroughs resulting from collaborations
between government, industry and universities.

Biotechnology therapies are especially important for enhancing the
quality of life for patients with otherwise terminal diseases. For example,
ALFA-interferon saves the lives of patients afflicted with hairy cell
leukemia, and ceredase treats Gaucher's disease (a rare genetic disease),
providing patients with the "opportunity to live somewhat of a normal
life."22 3  Price controls would have a deleterious effect on the
advancement of much needed therapies and cures by reducing research
and innovation, as summed up by one cancer patient's plea:

My own conclusion, after looking at the facts, is that price controls
on drugs would not serve the public well. Those patients who are
fortunate enough to have a drug for their disease would be able to
buy their drug a little cheaper. Other patients for whom there are
no good drugs, such as myself, would go without and die. The reason
is that R and D for new drugs depends on the cash flow from existing
products. Price controls, price caps, or the setting of reasonable
prices by a government agency threaten R and D investment, making
it less likely that there will ever be a good drug for my kidney
cancer.

224

If the goal of the proposed price controls and extensive regulatory
guidelines is to improve America's health care system, the foregoing
proposals are simply misguided. Fewer hospital stays, better treatments,
earlier diagnoses, and improved outcomes would reflect improvements in
the health care system. However, such improvements are unlikely if the
federal government remains preoccupied with the input costs of drug
development and ignores the potential for outcome savings. In other
words, improvements to the present health-care system in the United
States are contingent upon the development of biotechnological products,
which has the potential reduce the need for complex and expensive
health-care services.

222. NIH Ends R&D Price Requirements, MEDICINE AND HEALTH, April 17, 1995, at 16.
223. Feldbaum, supra note 3.
224. Wiggans, supra note 14 (quoting Eugene Schonfeld, Ph.D., excerpt from his preface

to A Cancer Patient to a U.S. Senator, February, 1993).
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VII. CONCLUSION
Biotechnology has great potential to provide critical breakthrough

drugs for the treatment of serious and previously non-treatable diseases.
The benefits of biotechnology can also extend beyond the development of
life-saving drugs to the solution to world-wide agricultural and
environmental problems. University-industry cooperation is necessary to
drive such development.

The infrastructure for supporting such cooperation is already in
place. The high-risk and capital-intensive nature of the biotechnology
industry creates a setting in which parties will interact repeatedly over
long-periods of time. The elongated shadow of the future, under the
Axelrodian model for cooperative behavior, closely models this setting.
For example, because biotechnology is a new field, research talent and
sophisticated research equipment are relatively scarce, and sophisticated
research equipment required in the field is often prohibitively expensive.
The sharing of resources by universities and private companies, where the
former supply the equipment and expertise and the latter supply research
funding, increases the financial payoffs for each party in the development
of breakthrough drugs. The public clearly benefits from the increased
availability of such drugs. University-industry cooperation is preferable
to an alternative setting characterized by independent research and
development because it allows the parties involved to share resources
and improve the payoffs to universities, industry and society by reducing
investment costs and spreading risks.

Even though the government provides a substantial amount of
funding to support biotechnology research, it cannot provide enough.
This is particularly so in the present deficit-reduction political climate.
Therefore, universities can find themselves strapped for funding for
biotechnological research unless they can obtain corporate sponsorship.
For their part, biotechnology companies typically are unable to raise
sufficient capital for independent basic research in this field. Therefore,
university-industry cooperation is needed to sustain basic research in
biotechnology.

Even if federal government had adequate resources to support
university research in biotechnology, neither the federal government nor
universities have historically been as effective as university-industry
cooperative ventures in transferring technology to the marketplace.
However, such cooperation raises the specter that the profit motive will
unduly influence the nature of basic research efforts. However, the fact
that universities often retain patent rights over inventions goes against
this fear. That is because in holding patent rights, universities are not
foreclosed from conducting research related to the patented subject
matter, whereas they are still able to license the patented subject matter
to companies that can actively develop the product. This situation
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enables the creation of an arm's length relationship between universities
and industry, one that promotes technology transfer without
concomitantly providing to the companies power to impede all related
research.

Researcher misconduct could potentially arise in university-industry
cooperation agreements, but concerns over such misconduct should not
lead to actions that inhibit cooperation between these entities. Private
monitoring mechanisms, characterized by reciprocity, are already in
place, and these have proven successful in managing potential conflicts of
interest. Researcher misconduct is monitored and punished through
university policies and financial-disclosure requirements of various
universities and journals, as well as through federal policy. Companies
have further incentives to be honest about research findings due to the
threats of product liability and harm to business reputation. The
effectiveness of these mechanisms is evidenced by the fact that conflicts
of interest have generally not arisen to the detriment of basic research in
biotechnology.

The federal government has acknowledged that biotechnology is a
crucial field, and the legislature passed the Bayh-Dole Act specifically to
specifically foster such university-industry cooperation agreements.
Through the Stevenson-Wydler Technology Innovation Act, which
established agencies to investigate potentially viable technology,
universities and industry necessarily develop the ability to recognize the
characteristics of other parties in the field. Through the Bayh-Dole Act
and the Federal Technology Transfer Act, the government has provided
an altruistic motivation for universities to cooperate with industry. The
welfare of each party rests on the ability of the other parties to make
scientific strides and to increase their own welfare.

The recent federal proposal to institute strict regulatory guidelines
over research conducted through university-industry cooperation
substantially undermines the goals of the Bayh-Dole Act. An additional
layer of regulation not only discourages cooperation but is unnecessary to
protect against researcher misconduct since there presently exist
disincentives to such misconduct. The price the proposed regulations
would exact is an increase in the cost of development of breakthrough
products by delaying their marketability. That is because the proposed
regulations would disincentive university-industry cooperative
agreements by increasing the cost of maintaining such cooperative
arrangements.

Proposed price controls on breakthrough drugs likewise lower the
incentive for cooperation in the field of biotechnology by increasing
uncertainty as to whether returns will be made on the investment.
Although price controls are intended to increase the availability of drugs
by limiting their cost to consumers, they would actually decrease their
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availability by reducing investment in necessary underlying research.
Data show that the mere proposal of price caps has already exerted an
adverse effect on investment in biotechnology. Cooperation is the key to
the development and transfer of biotechnological inventions, not federal
regulations that unduly burden such cooperation.

Rather than imposing disincentives to cooperation, the federal
government should focus on maintaining support for biotechnology
research. Such focus would be consistent with Congress's current plan to
encourage cooperation and reduce the government's own research costs
by redistributing funding primarily to research institutions. Federal
funding is essential to the development of biotechnology and is beneficial
to society as a whole. Federal funding in the area of biotechnology
increases the likelihood and imminence that innovations such as
life-saving drugs will be developed. However, another real benefit to
taxpayers is that the federally funded university-industry cooperation
agreements positively impact economic growth. Federally funded
cooperative agreements have been responsible for the explosion of
biotechnology. As a result, more biotechnology companies have entered
the industry and new jobs are continually being created. Local economies
experience growth, and the United States as a whole enjoys a competitive
edge in the global biotechnology industry.

Cooperation in the field of biotechnology will facilitate the
development of products that benefit society. Developments in
biotechnology promise to improve public health and enhance quality of
life. At the same time, biotechnology could stimulate the national and
local economies, raising the overall economic position of the United
States.
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I. INTRODUCTION

A. The Increased Issuance of Software Patents

In the face of rapid expansion and heightened competition within
the software industry, software patent activity has increased significantly
in recent years. This change is marked by the increased granting of
software patents by the United States Patent and Trademark Office
(USPTO) and by their growing acceptance in the Court of Appeals for the
Federal Circuit (CAFC).' The following figure illustrates the exponential
growth in software patent issuance from 1971 to 1994:2

1. See discussion infra parts III, V, VI, VII.
2. This fige contains software patent issue data for two art classifications-

cornpilers and file techniques--collected from the USPTO and using Internet search engines
available at http://sunsite.unc.edu/patents/intropat.html and http://www.spi.org/ on
the World WideWeb.
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This exponential growth suggests that attorneys will need to pursue
aggressive software patent portfolios on behalf of software industry
clients in order for those clients to compete effectively. Multinillion-
dollar software patent law suits have already begun to emerge.' A well-
drafted software patent could make a crucial difference in the amount of
royalty payments awarded in software licensing or litigation. This paper
examines how best to claim and disclose software patents before the
USPTO. The methods discussed herein will help patent practitioners
create software patent portfolios which will effectively serve the
contemporary offensive and defensive patent needs of the software
industry client.

3. See, e.g., Stac v. Microsoft, 38 F.3d 1222 (Fed. Cir. 1994).
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B. Challenges Facing Software Patent Practitioners

Software patents are difficult documents to draft when compared
to other technology patents. Software is an abstract manifestation and is
not easily represented in two-dimensional form. In many instances,
flowcharts, psuedocode and other graphical methods for illustrating
software concepts are archaic and ineffective. A software patent
practitioner must understand both electronic computer hardware and
software programming from a technological, business and legal
perspective in order to serve the client effectively. These challenges are
aggravated by the fact that the software industry is at least partially
hostile to software patents.

Software claims must take into account the dynamic and ever-
changing software industry so that software utility patents, which can be
enforceable for up to twenty years, have a maximum useful enforcement
duration. This further complicates the software drafting process. In the
1970s and early 1980s, most high technology corporations believed that
profit was primarily derived from the hardware. Software was viewed
as part of a secondary market that could be left to the smaller players.4

In the modem market, however, many companies reap billions of dollars
in revenue from software products alone. Many companies now rely on
software as their premier products, and are pushing more aggressive
software campaigns because they believe that the future lies in software
technical advancement and market share.' As market perceptions and
business strategies shift, software patents and their claims must be
carefully tailored for the client's business needs. A valuable and long-
lived software patent can only be obtained by developing software claim
drafting strategies that protect the added value that these patents
represent.

The biggest challenges that have faced the software patent
practitioner are the barriers to software patentability under the software
patent case law and USPTO practice. The early case law on software
patents created significant barriers to patentability.6 In particular, 35
U.S.C. § 101 created problems for the software patent attorney with
respect to whether software is patentable subject matter.7  Even if
software is patentable, can the practitioner get some claims through the
USPTO without too much trouble? The attorney's main goal with respect

4. See generally PAUL CARROLL, BIG BLUE(S): THE UNMAKING OF IBM (1993). The birth of
Microsoft, for example, was largely due to big companies like IBM "farming-out" software
projects to smaller companies in the late 1970s and early 1980s.

5. See generally BILL GATES Er AL., THE ROAD AHEAD (1995); see also Stephen Kreider
Yoder, Microsoft Again Signals Growth Is Leveling Off, THE WALL STREET JOURNAL, July 24,
1992, at B4.

6. See discussion infra part II.A. (discussing the case law history of software patents).
7. 35 U.S.C. § 101 (1994) (statutory subject matter).
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to the early 35 U.S.C. § 101 case law was ensuring that he did not
become too greedy with his claims, thereby resulting in an uphill battle in
the USPTO trying to satisfy the statutory subject matter provision. To
overcome 35 U.S.C. § 101 rejections under the early case law, patent
attorneys simply drafted safe structural software/computer claims,
process software claims with significant physical steps, or the recently
accepted means-plus-function software claims under 35 U.S.C. § 112,
sixth paragraph.'

Traditionally, the case law and USPTO practice regarding software
patenting have been vague, largely form over function, constantly in flux
and inconsistent. This situation creates an uncertainty that causes even
longer drafting times for software patents as compared to other
technology patents. A software patent already takes 25% longer to draft
than an electrical system patent application, 35% longer to draft than a
chemical or composition of matter patent application, and 50% longer to
draft than a manufacturing process or method of manufacture patent
application due to the issues mentioned above.9 These longer drafting
times are also caused by the need to disclose unnecessary figures and text
in a software patent specification in order to overcome specific problems
of statutory subject matter, 10 obviousness, 11 and enablement and best
mode.'2 In particular, the figures in a software patent specification
should include both hardware and software figures (a double disclosure)
in order to avoid these problems during prosecution, litigation and
licensing.'

3

Further, many more claims are needed in software patent
applications than in applications for other technologies. These additional
claims are necessary to provide fall-back positions due to 35 U.S.C. §
101 attacks and to provide complete coverage for the software
innovation. A typical software patent application easily contains in
excess of twenty total claims, with roughly seven independent claims and
a proper number of dependent claims as are needed to vary claim scope
from broad claims to more narrow claims.14 In comparison, fewer claims

8. See discussion infra parts II.B., II.C., III.B.
9. Data derived from more than one hundred patent applications drafted by the author.
10. 35 U.S.C. § 101 (1994).
11. 35 U.S.C. § 103 (1994).
12. 35 U.S.C. § 112, para. 1 (1994).
13. Typical software patent applications must disclose the computer hardware or

electrical computer system which incorporates the software in a manner similar to a typical
electrical system patent. In addition, the software application must enable and provide the
best mxe of the actual software code and algorithms via flowcharts, psuedocode, or the
like. This results in a lengthy patent application containing hardware disclosure and
software disclosure, i.e., a double disclosure.

14. See, e.g., U.S. Patent Nos. 5,386,375 (1995) (51 claims), 5,341,320 (1994) (26 claims)
5,517,506 (1996) (26 claims).
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are needed for patent applications for other technologies, such as
chemical compositions, manufacturing methods, electrical apparatus and
mechanical systems, because claim styles used for these art areas have
been set in stone for decades and will be unquestionably valid under 35
U.S.C. § 101. In addition, the USPTO, the software industry and the
federal courts are unsure of the optimal disclosure and claim style
required for software applications. For this reason, a broad mix of
technical figures, explanatory text, and claim styles must be integrated
into one software patent application to ensure that the software patent
has a decent chance of surviving licensing and litigation opposition.

In recent years, the software patent case law and USPTO practice
have indicated an increased willingness to allow software to be
patentable.'" With these changes, the current issues facing the software
patent practitioner become "what type of claims should I draft for my
client's software invention?" and "how will these claims affect both the
prosecution of the application and the client's financial and business
interests?" Emerging software patent law has opened the door for new,
extremely advantageous types of software claims.16 As this new law
takes hold, it may be helpful for an attorney to focus on drafting software
claims which are designed to overcome the problems associated with
contributory infringement suits and increase the royalty base of the
software patent. It may also be advantageous for an attorney to draft
software claims that capture a larger number of potential infringers for
the client, while optimizing the client's position in patent licensing or
litigation. At the very least, a few claims in each software patent should
be dedicated to these very valuable goals, even at the risk of raising a 35
U.S.C. § 101 rejection under USPTO examining procedures and federal
court holdings.

What all of this means for the software patent practitioner is that
already complicated software patent drafting may become even more
complicated, albeit advantageous for the software industry, by virtue of
new CAFC case law and USPTO software patent examination policy.
Understanding software claim drafting strategies, styles, and emerging
opportunities may go a long way to reducing practitioner anxiety,
drafting time, prosecution time, and client discomfort with her software
patents.

15. See supra figure accompanying note 2; see also discussion infra parts IlI.A., V.A.,
VII.A. (discussing software claim types that may be allowable before the USPTO).

16. See discussion infra parts V, VI, VII (discussing article of manufacture claims,
method of manufacture claims and data structure claims).
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C. Overview

This comment discusses the advent of "conventional" software
claims and their strengths and weaknesses. Conventional software
claims include structure claims, process claims with physical step
limitations or field of use limitations, and means-plus-function claims.
The comment explains why conventional software claims are not capable
of fully preventing or deterring some competitors from making, using,
offering to sell, selling or importing the client's patented software
invention in the modem software market. This comment then introduces
and justifies article of manufacture claims, method of manufacture
claims, and data structure claims as valuable supplemental software
claims over and above conventional software claims. The set of software
claims introduced are further analyzed in terms of patent procurement
costs, overall patent portfolio strategy, patent specification disclosure,
and software prosecution methodology with the hope of shedding light on
the software patent prosecution experience. In many cases, software
patent practitioners will find that these three new types of software
claims are essential in order to protect fully the rights of the individual
software inventor or software corporation.

II. CONVENTIONAL STRUCTURE AND PROCESS CLAIMS

In order to comprehend the inherent limitations and strengths of
conventional software claims, one must look to the historical advent of
conventional software claims and their evolution. This section explores
the early software patent case law which led to the use of structure and
process claims as conventional formats for software inventions.
Examples of these claim formats are provided to illustrate the
advantages of using such claims.

A. The Early Software Patent Case Law

1. GOTTSCHALK v. BENSON: THE FIRST MODERN
SOFTWARE PATENT DECISION

Software became viable as an independent industry in the late
1960s to early 1970s. 17 In 1972, the Supreme Court decided its first case
dealing directly with the issue of software patentability. In Gottschalk v.
Benson, 8 the Court held that method daims reciting a process for
transforming a binary coded decimal (BCD) value to a binary value were

17. See generally GREGORY A. STOBBS, SOFTWARE PATENTS (1995) (discussing the
evolution of software and the software industry in the 1960s and 1970s).

18. Gottschalk v. Benson, 409 U.S. 63, 71-73 (1972).
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unpatentable subject matter under 35 U.S.C. § 101. This nonstatutory
determination was made even though claim 8 of Benson's application
contained hardware limitations in the form of a recited "reentrant shift
register."19 In the wake of Benson, software patent practitioners adopted
software structure claims (e.g., electrical hardware claims reciting
structure such as a CPU, memory, display screen and circuitry) as the
standard claim style for patenting software inventions. Software process
claims were nearly entirely abandoned. The rationale for this widespread
adoption of the software structure claim are quite clear once the text and
reasoning of Benson are scrutinized.

In Benson, the Court was concerned that the claimed process was
"not limited to any particular art or technology, to any particular
apparatus or machinery, or to any particular end use."2" The Court
found that a broad patent on a mathematical formula was bad for the
public, and should be limited to some tangible and specific machinery.2

The Court further stated that "'[w]hile a scientific truth, or the
mathematical expression of it, is not a patentable invention, a novel and
useful structure created with the aid or knowledge of scientific truth may
be."'22 It is therefore easy to understand why software inventors and
attorneys would believe that hardware-laden computer structure claims
would be preferable over a broad math-like process software claim for
software inventions in light of this interpretation of 35 U.S.C. § 101. The
Benson Court believed that "'[i]f there is to be invention from such a
discovery [of nature], it must come from the application of the law [of
nature] to a new and useful end."'2 3 This rationale reinforced the Court's

19. Id. at 73.
20. Id. at 64.
21. Id. at 65, 71-72; see also id. at 65 (suggesting that patents on mathematical abstract

ideas could stop one from thinking or writing math); id. at 67 (stating that math, which can
be performed without a computer, must be made available to the public as a basic tool of
scientific work). One unfortunate result from this decision is that the USPTO and the
federal courts continue to blanket reject any software claims which are math-intensive
under 35 U.S.C. § 101. While some programs are more math-intensive than others (e.g.,
MathematicaTM or the modified Booth binary multiplication of two operands are arguably
more math-intensive than Windows95TM or a digital storybook from Humongous
Entertainment), math always exists in any software program if you look hard enough. This
is why all microprocessors manufactured for computers contain one or more of an adder
unit, a subtractor unit, a multiplier unit, a divider, and like integer and/or floating point
math units. Every piece of software must have these math units in order to do math. This
author cannot think of a single piece of significant software which does not use math to
some extent, and 35 U.S.C. § 101 determinations should not be predicated upon "the degree
of math" or function performed by the software. This is especially true where hardware
limitations are recited in the claim. Hardware is hardware and renders a claim statutory
whether the software limitations print graphics, balance a checkbook, find the square root
of a number, or compile a program. A dichotomy between software with math and software
without math is an impossible and a nonsensical slippery slope.

22. Id. (quoting MacKay Co. v. Radio Corp., 306 U.S. 86,94 (1939)).
23. Id. (quoting Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.S. 127, 130 (1948)).
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desire for structural limitations in software claims before allowing
software to become patentable subject matter under 35 U.S.C. § 101.

In addition to favoring structural limitations to avoid the patenting
of pure ideas and math, the Benson Court viewed software as an
intangible law of nature in a manner similar to the intangible law of
gravity.24 The Court seemed to follow a line of reasoning wherein gravity
is not patentable subject matter, but the pendulum which simply relies on
gravity for proper operation is patentable subject matter. The difference
between gravity and the pendulum is that the former is math-like and
intangible while the latter is a tangible apparatus.25 It was therefore easy
for the Court in Benson to draw a similar conclusion between the
intangible software concepts of the early 1970s and the tangible computer
hardware systems of that same period. The result in Benson was that any
machine, apparatus, or computer implementation including software as a
component is more likely to be patentable subject matter as a novel
structure under 35 U.S.C. § 101 than nature-like software concepts. The
Benson Court stated, "Phenomena of nature, though just discovered,
mental processes, and abstract intellectual concepts are not patentable,
as they are the basic tools of scientific and technological work."26 The
Benson Court clearly wanted to insert structural limitations into software
technology because the Court construed software as falling into the realm
of laws of nature, mental processes, and abstract ideas.

Although the method at issue in Benson was found to be
nonstatutory, the Benson Court did not hold that software could never be
patentable: "It is said that the decision precludes a patent for any
program servicing a computer. We do not so hold."27 The Court clearly
sent the message that software would be more deserving of patentable
subject matter status if software practitioners disclosed a large amount of
hardware along with the software and included substantial hardware
limitations in the claims. Such specifications would render the claims less
like laws of nature, less like abstract ideas, and less like a mathematical
algorithm. Therefore, the result from the holding in Benson was largely a
form over function change in patent drafting.

Following Benson, clever software practitioners and inventors of the
1970s realized that software could not be totally abstract and void of
hardware. The technique commonly employed was to avoid stating

24. See id. (citing Funk Bros., 333 U.S. at 130 ("he who discovers a hitherto unknown
phenomenon of nature has no claim to a monopoly of it which the law recognizes")).

25. For a similar line of reasoning rooted in history, see Eibel.Process Co. v. Minnesota
& Ontario Paper Co., 261 U.S. 45 (1923) (mere obvious and simple application of known
natural forces is not patentable whereas a complex machine using natural forces is
patentable).

26. Benson, 409 U.S. at 67.
27. Id. at 71.
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anything about "algorithms" or "software" in a specification and simply
show the software as a hardware system both textually and graphically.
It became difficult to distinguish software patents from hardware patents
unless the patents were scrutinized in some detail. Software patent
practitioners soon discovered that they could disguise software
innovations as hardware inventions by disclosing significant computer
hardware details along with the software code within the patent
specification. The software had to be linked to some computer structure
or memory system in order to operate. An applicant therefore could
disclose and claim this structure without creating a serious claim
limitation. With this required hardware in the software claims, the
federal courts or the USPTO would be more likely to find the software
claims protectible under 35 U.S.C. § 101.

Following this line of reasoning, the software patent practitioner of
the 1970s determined that she needed to illustrate and claim the software
with a central processing unit (CPU) to execute instructions; memory
(either magnetic tape, a magnetic drum, magnetic disks, CDs, optical
storage, RAM, ROM, EEPROM, EPROM, flash memory, and/or like
storage media) to store executable code and data; and conductive
interconnects to allow portions of the software to communicate with
other portions of the software and to allow the CPU to execute the
software that is resident in memory.28 In other circumstances, depending
upon the type of invention, the practitioner would illustrate the software
as including further hardware components such as a printer, modem,
keyboard, mouse, display screen, disk drive, register, sensors, motors,
controllers, machinery, assembly line, or some other tangible object in
order to properly process information, manufacture items, receive input,
provide output, or execute software code. Claiming these tangible
structural items via a structure software claim format rendered the
mysterious and intangible software subject matter statutory as an
apparatus under the Benson rationale. Any determination that these
claims were nonstatutory under 35 U.S.C. § 101 would have invalidated
tens of thousands of electrical systems, circuits, and like patents
consistently issued by the USPTO for decades. In summary, Benson
forced structural limitations into both process and structure software
claims, and discouraged math-intensive software inventions. Residue
from these two themes still exists in current federal court opinions and
current USPTO examination practices.2 9

28. See, e.g., U.S. Patent Nos. 4,370,983 (1981) and 3,930,146 (1975) (exemplifying
software patents in the wake of Benson that employ hardware descriptions and hardware
claim liiutations).

29. Reference to Benson in USPTO file wrappers for software-related inventions are
commonplace, and Benson has not been specifically overruled to date. Many modem cases
discussed herein cite to Benson when considering software patent policy.
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2. PARKER v. FLOOK: CASE LAW IN THE WAKE OF
BENSON

In Parker v. Flook,3° the progress of software patenting seemed to
worsen. Flook reinforced the hardware structure claim as a predominant
claim format for U.S. software patenting. The case concerned software
method claims which recited the general steps of: (1) measuring the
present value of a process temperature variable; (2) using a mathematical
equation or algorithm to calculate an updated alarm-limit value; and (3)
adjusting the actual alarm limit to the updated value.31 The Court found
that the steps of measuring and using a mathematical equation did not
contain patentable subject matter under 35 U.S.C. § 101, and that post-
solution physical steps of storing the alarm limit to some physical
location was not enough to render the claim statutory under 35 U.S.C. §
101.32

In keeping with Benson, the Court wrote in Flook, "[Tihis Court has
only recognized a process as within the statutory definition when it either
was tied to a particular apparatus or operated to change materials to a
'different state or thing."' 33 This reinforced the notion that only process
claims with substantial physical limitations and/or structural hardware
claim limitations would be patentable under 35 U.S.C. § 101 for software
innovations. The Court further held that post-solution activity in a
software process claim, even if physically limiting in substance, would
not render the software claim patentable: "[t]he notion that post-solution
activity, no matter how conventional or obvious in itself, can transform
an unpatentable principle into a patentable process exalts form over
substance." 34 By arriving at this conclusion, the Flook Court made it even
more difficult to obtain a software patent in the U.S.

Flook also implies that hardware or physical claim limitations other
than the software need to be novel to survive 35 U.S.C. § 101. The Court
determined that if the point of novelty was present only in the algorithm
or software, and not in the overall process, then the claim would not be
patentable subject matter under 35 U.S.C. § 101.31 The Court further
stated, "We think this case must also be considered as if the principle or
mathematical formula were well known."3 6  By assuming that the
software limitations or algorithm portions in a software claim are well

30. 437 U.S. 584 (1978).
31. Id. at 585.
32. Id. at 590. "Post-solution activity" is any physical step following mathematical

algorithm steps in a claim.
33. Id. at 589 n.9.
34. Id. at 590.
35. Id. at 591.
36. Id. at 592; see also id. at 594 for similar reasoning.
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known in every software innovation, no software would ever be classified
as patentable unless accompanied by novel hardware. If there is novel
hardware, why would anyone bother to limit the already novel hardware
with unneeded software limitations that would be given no patentable
merit in the USPTO but would be construed as limitations to infringement
by the courts?

The Flook Court made it more difficult to obtain a software patent
in other ways as well. In addition to the constraints on patentable
subject matter under 35 U.S.C. § 101, the software claim must also
adhere to 35 U.S.C. §§ 102 (novelty) and 103 (nonobviousness) before
being considered as patentable subject matter.37 The Flook majority states
that "[t]his case turns entirely on the proper construction of § 101 of the
Patent Act .... It does not involve the familiar issues of novelty and
obviousness that routinely arise under §§ 102 and 103 when the validity
of a patent is challenged." 38 The majority seems to suggest that issues of
novelty and obviousness will not be visited to determine patentable
subject matter under 35 U.S.C. § 101. However, the Flook majority then
contradicts itself by saying, "Respondent's process is unpatentable under
§ 101, not because it contains a mathematical algorithm as one
component, but because once that algorithm is assumed to be within the
prior art, the application, considered as a whole, contains no patentable
invention."39 Assuming portions of the claim are in the prior art brings
novelty and obviousness into the determination of patentability under 35
U.S.C. § 101. In other words, the Flook Court believed that a 35 U.S.C. §
101 determination must include some aspects of novelty under 35 U.S.C.
§§ 102 and 103.40

37. Id. at 593.
38. Id. at 588.
39. Id. at 594.
40. This author agrees with Stewart's dissent stating that §§ 101, 102, 103 and others

should all be separate inquiries under U.S. patent law. Id. at 600 (Stewart, J., dissenting).
Generally, there is a difference between patentable subject matter and a patentable
invention. Patentable subject matter is an invention which passes muster under 35 U.S.C. §
101. Even an innovation which is patentable subject matter under 35 U.S.C. § 101 may not
be eligible for patent protection under 35 U.S.C. §§ 102, 103, and 112 (i.e., it may not be a
patent-deserving invention, but still be patentable subject matter). For example, software
which performs a binary search on textual objects or performs a select sort on numbers
would be patentable subject matter even given the state of technology in 1996. However,
these software programs would not be given 1996 patent protection due to the abundance
of prior art under 35 U.S.C. §§ 102 and 103 in the binary search and select sort area. For
example, MathematicaTM is software that can be currently disclosed and claimed as
patentable subject matter under 35 U.S.C. § 101 given current federal case law by using
proper hardware limitations. However, the functions performed by MathematicaTM are
probably not patentable over the prior art (see 35 U.S.C. §§ 102 and 103) existing at the
time MathematicaTM was created. After all, MathematicaTM simply performs math
operations, which were previously known and previously performed by hand, on a
computer.
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In summary, the 35 U.S.C. § 101 hurdle for software patent claims
was significantly raised by the decision in Flook. Software process claims
began to contain significant structural limitations far beyond simple post-
solution activity in order to overcome the decision in Flook. Structural
software patent claims became an even more useful tool for avoiding 35
U.S.C. § 101 rejections than software process claims of similar scope.4'
Most software patent practitioners of this period continued to draft
apparatus and structure claims for software inventions which appeared
at first glance to be hardware inventions in order to avoid an adverse 35
U.S.C. § 101 ruling. This response from patent attorneys was exactly
what the Court was trying to avoid.

The Court did not want form over function to become the rule in
software patents. In Flook, the Court stated that "[allowing
implementation of a principle in some specific fashion] would make the
determination of patentable subject matter depend simply on the
draftsman's art and would ill serve the principles underlying the
prohibition against patents for 'ideas' or phenomena of nature. '4 2  In
other words, the Court did not want a claim with mechanically added
non-novel post-solution activity to be patentable, while the same claim
without the non-novel post-solution activity is rendered unpatentable
under 35 U.S.C. § 101. The Court was trying to discourage clever
attorneys from using their skill to hide software claims among a sea of
irrelevant non-novel limitations.

In light of Flook and Benson, it was true that simple additions to
claims would not fool the courts or the USPTO into believing that the
claims were statutory under 35 U.S.C. § 101. Instead, in order to fool the
courts and the USPTO, practitioners needed to hand-craft and custom-
tailor the entire software patent application to look and feel like
hardware. Practitioners no longer assumed that simple structural
additions to select claim segments would suffice. For example, software
patents needed hardware block diagrams of detailed computer
schematics, electrical timing diagrams, and structural claims. "Software"
was rarely mentioned in the specifications because "software" invited 35
U.S.C. § 101 rejections. One need only inspect the "software" patents of
the late 1970s and early 1980s to see that the distinction between
software and hardware was significantly blurred by hardware disclosure
that was intended to avoid an adverse ruling under Flook and/or

41. See, e.g., U.S. Patent No. 4,241,412 (1980) (illustrating the typical software
structure claims which were considered statutory over Flook). To see the difference
between apparatus or structure claims and process claims with structural limitations, see
infra parts-I.B., II.C.

42. Flook, 437 U.S. at 593.
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Benson.43 Instead of just claim drafting becoming form over function, the
entire art of software patent drafting became form over function far
beyond the fears of the Flook Court. The Flook and Benson decisions
rendered the entire operation of drafting a software patent application an
exercise in form over function mastery, for which software clients would
pay their attorneys dearly." Flook marked the low point in software
patenting, where the patent attorney either made the whole patent look,
smell, and feel like hardware or the client lost software protection under
35 U.S.C. § 101.

3. FURTHER CASE LAW IN THE WAKE OF BENSON AND
FLOOK

About the same time Flook was decided, the Court of Customs and
Patent Appeals (CCPA) rendered the use of other types of structural
limitations in software claims ineffective to overcome 35 U.S.C. § 101
rejections. In In re Christensen45 and In re Richman," software claims
containing structural limitations that simply provided operands,
arguments, or inputs to an algorithm or software routine were rendered
unpatentable. These holdings have received recent support from the 1989
decision in In re Grams.47 The holdings in Flook, Christensen, Richman and
Grams suggest that when software claims contain "input-providing"
hardware limitations and/or post solution activity "output" hardware

43. See, e.g., U.S. Patent Nos. 4,120,030 (1978), 4,086,470 (1978). Both of these
"software" patent examples contain hardware diagrams, apparatus illustrations, nvrxsy
device drawings, and circuitry. These "software" patents are indistinguishable from
hardware patents.

44. It is amusing that many opponents of patent protection cite enormous software
patent procurement costs as being one intolerable area of the whole idea of software
patenting. By battling software patents so severely, these opponents create higher
procurement costs by complicating the law. Worse, they complicate the law without hope
of ever being able to achieve the goal of stopping software patents from being issued in some
form or another. More complicated software patent law means more required billable
hours per software patent application, which means only the rich or big corporations can
afford an extensive software patent portfolio to the detriment of start-up software
ventures. See generally The League for Programming Freedom, Software Patents: Is This the
Future of Programming?, DR. DOBB'S J. OF SOFTWARE TooLs, Nov. 1990, at 56 (opposing
software patents).

45. 478 F.2d 1392,.1394 (C.C.P.A. 1973) (saying that "[g]iven that the method of solving
a mathematical equation may not be the subject of patent protection, it follows that the
addition of the old and necessary antecedent steps of establishing values for the variables
in the equation cannot convert the unpatentable method to patentable subject matter").

46. 563 F.2d 1026, 1029-30 (C.C.P.A. 1977) (noting that where the claims merely recited
limitations which provided values for variables used in mathematical formulae used in
making the calculations, such antecedent steps would not suffice to render the claimed
methods, considered as a whole, statutory subject matter for a patent). "

47. 888 F.2d 835, 839-40 (Fed. Cir. 1989) (holding that the claimed method was
nonstatutory subject matter where all but one of the steps of the claimed method were in
essence mathematical algorithms and a remaining step merely provided data for the
mathematical algorithm).
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limitations surrounding a software algorithm, these claims do not meet
the requirements of 35 U.S.C. § 101. However, if the software claim is
laden with several hardware limitations, physical effects, or limited-field-
of-use language throughout, that claim becomes statutory.48

In Diamond v. Diehr,49 the Court began to pull back from the holding
in Flook, a process that is still continuing today. The Diehr Court
determined that claims must be considered as a whole to determine
patentability and that claims may not be considered unpatentable simply
because they contain algorithms. 0 "It is inappropriate to dissect the
claims into old and new elements and then to ignore the presence of the
old elements in the [35 U.S.C. § 1011 analysis."5 ' Claims have a
synergistic effect, so that if a claim contains elements A, B, C, and D, it is
not proper to attack each of A, B, C, and D in isolation as four separate
elements. The USPTO and the courts must view the claim as a whole
under 35 U.S.C. § 101.

Further, the Diehr Court reaffirmed the general policy behind Benson
by maintaining that pure ideas, laws of nature, and mathematical
algorithms are not patentable,5 2 suggesting again the necessity of claiming
an object or other limitation that renders the software claim patentable as
a whole. The Court did not directly state what objects or limitations are
required in the software claims to render the software claims patentable,
but did indicate what claim strategies will not overcome a 35 U.S.C. §
101 rejection. Diehr stated that merely limiting an algorithm or software
innovation to a specific "technological environment" or adding
insignificant post solution activity to a software claim will not be enough
to overcome a 35 U.S.C. § 101 rejection. 3 Thus, while Diehr pulled back
from Flook in that claims were to be considered as a whole and not
subject to 35 U.S.C. §§ 102 and 103 criteria, Diehr still held that
significant additional physical or structural content over and above the
software algorithm must be included in the software claim to render the
software invention patentable.5 4 Therefore, Diehr further reinforced the

48. See also In re Chatfield, 545 F.2d 152, 156 n.5 (C.C.P.A. 1976) (holding that
algorithm claims that are limited in application or by hardware are patentable since it
would be unnecessarily detrimental to our patent system to deny inventors patent
protection on the sole ground that their contributions could be broadly termed an
'algorithm"); In re Noll, 545 F.2d 141, 148 (C.C.P.A. 1976) (illustrating that structure-laden
software claims will be viewed more favorably by the USPTO and the courts).

49. 450 U.S. 175 (1981).
50. Id. at 187.
51. Id. at 188.
52. Id. at 185.
53. Id. at 191-92.
54. See id. at 192. The Court stated, "[W]hen a claim containing a mathematical formula

implements or applies that formula in a structure or process which, when considered as a
whole, is performing a function which the patent laws were designed to protect (e.g.,
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use of structure claims or apparatus claims for software inventions along
with the use of process claims with significant physical limitations.

About the time Diehr was decided, the CCPA and other federal
courts began using a two-part test for determining the patentability of
software claims under 35 U.S.C. § 101. This test became known as the
Freeman-Walter-Abele test"5 and is still recited with some reverence today
in some USPTO rejections of software patent applications and in federal
court opinions. The Freeman-Walter-Abele test involves two parts:

It is first determined whether a mathematical algorithm is recited
directly or indirectly in the claim. If so, it is next determined
whether the claimed invention as a whole is no more than the
algorithm itself; that is, whether the claim is directed to a
mathematical algorithm that is not applied to or limited by
physical elements or process steps. Such claims are nonstatutory.
However, when the mathematical algorithm is applied in one or
more steps of an otherwise statutory process claim, or one or more
elements of an otherwise statutory apparatus claim, the
requirements of section 101 are met.5 6

The Freeman-Walter-Abele test did little to change the software
patent practice. Once again, practitioners got around an adverse decision
under the Freeman-Walter-Abele test by drafting apparatus or structure
claims or process claims with structural or physical limitations.

4. SUMMARY OF THE RESPONSE TO THE EARLY
SOFTWARE PATENT CASE LAW

The cases discussed above reflect nearly two decades of patent case
law and USPTO policy. These cases resulted in software patent
practitioners drafting significant structural and physical computer
limitations in both software structure claims and software process claims.
This extreme bias toward the need for structural limitations in software
patents is still hampering software patent practitioners today. Benson,
Flook, Diehr, and the Freeman-Walter-Abele test either are currently in full
force or have not been totally overruled as of this writing. For instance, a
software process claim which contains significant structural limitations
may still be rendered nonstatutory subject matter under the current
USPTO Examination Guidelines. 7 If the claim "encompasses any and
every computer implementation of a process," the claim will be analyzed

transforming or reducing an article to a different state or thing), then the claim satisfies the
requirements of § 101." Id. (emphasis added)

55. In re Freeman, 573 F.2d 1237 (C.C.P.A. 1978); In re Walter, 618 F.2d 758 (C.C.P.A.
1980); In re Abele, 684 F.2d 902 (C.C.P.A. 1982).

56. Arrhythmia Res. Tech., Inc. v. Corazonix Corp., 958 F.2d 1053, 1057 (Fed. Cir. 1992)
(discussing the modem application of the Freeman-Walter-Abele test).

57. See Examination Guidelines for Computer-Related Inventions, 51 PATENT,
TRADEMARK & COPYRIGHT J. 422, 429 (1995) [hereinafter Guidelines]. These guidelines,
though not binding as substantive law, were designed to assist the USPTO in the
examination of applications drawn to computer-related inventions.
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as a process claim (i.e., the structure may very well be ignored).5 8 This is
in line with case law holdings such as those involving the doctrine of
post-solution activity, which have even rendered software claims
unpatentable under 35 U.S.C. § 101 in spite of structural limitations.5 9

Process claims will only be statutory if the claim recites "a physical
transformation outside the computer" or is "limited by the language in the
claim to a practical application within the technological arts."60 Thus,
the current USPTO Examination Guidelines indicate that even today
significant structural limitations must be used in software claims to avoid
a 35 U.S.C. § 101 battle. Because of the above case law, the drafting of
software structure claims and process claims that contain significant
structural limitations or physical constraints has been firmly entrenched
in software patent prosecution.61

B. Software Structure/Apparatus Claims

1. EXAMPLES OF SOFTWARE STRUCTURE/APPARATUS
CLAIMS

In order to draft effective structure claims that avoid 35 U.S.C. §
101 rejections in accordance with the pertinent case law, it is best to
study a few structure/apparatus claims and structure claim strategies
from issued U.S. patents.

a. A First Style for Claiming the Algorithm as a Computer
Structure

One typical type of software structure claim, the hypothetical
machine claim,62 recites the software subroutines or software functions as
individual objects, as though pieces of the software themselves are
tangible. These claims may be interpreted in light of the specification.
The lack of enough hardware detail disclosed in the specification may

58. Id.
59. See Flook, 437 U.S. at 590.
60. Guidelines, supra note 57, at 430.
61. This section primarily discussed early case law which was hostile to software

patents. However, it should be noted that the 1970s contained some cases which supported
software patenting as long as structural limitations or physical steps were readily
apparent in the claims. See, e.g., In re Johnston, 502 F.2d 765,771 (C.C.P.A. 1974) (reversing
USPTO's rejection of claims under 35 U.S.C. §§ 103 and 101 due to the significant
structural content); In re Freeman, 573 F.2d 1237, 1246 (C.C.P.A. 1978) (reversing USPTO
35 U.S.C. § 101 rejection of method claims because the claims did not merely recite a
procedure for solving a mathematical problem, but rather described new, useful and
nonobvious processes for operating a computer display system); In re Chatfield, 545 F.2d
152 (reversing § 101 rejection since the claims pertained to method of operating a physical
computer system and did not involve abstract and unapplied mathematics).

62. See Guidelines, supra note 57, at 429-30.
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result in a loss of the claim under 35 U.S.C. § 101. Because the claim
recites software in a structural form, it may not fool the USPTO. This
may result in the claim being classified as an abstract idea, making the
claim per se nonstatutory.63 Therefore, a good practice for the software
patent practitioner is to disclose a lot of structure and hardware
diagrams in the application to avoid this result.

One example of this type of software structure claim is found in
claim 19 of U.S. Patent No. 5,303,146 (1994). This claim recites pure
software in a manner that makes intangible items, like a spreadsheet on a
computer screen and software code, seem tangible:

Structure Claim Example 1. A system for managing different
versions of a data model, the system comprising:

an electronic spreadsheet for expressing the data model as a
plurality of interrelated information cells;

means for specifying a reference set of said information cells
which serves as a base case for the data model;

means for creating a new version of the data model by
modifying at least one of said information cells in the reference set;
and

comparison means for determining which ones of the
information cells in the new version have changed from the
reference set.
All of the italicized references in the claim above recite limitations

that are either pure software or are arguably intangible abstract concepts.
This method of drafting software claims, while potentially troublesome
under 35 U.S.C. § 101, should not be overlooked. The practitioner can
always argue that the limitations of "electronic" and "system" in the
above claim render the claim, when considered as a whole, patentable
subject matter under 35 U.S.C. § 101 in view of Flook64 (there is more than
just post solution activity), the Freeman-Walter-Abele test65 (the claim is
more than the algorithm itself), and In re Alappat6" (a new machine is
recited). This method of drafting structure claims is also more valuable
when the patent specification discloses some hardware diagrams initially.
These hardware diagrams allow the patent to be read on either software
or hardware embodiments to whatever extent is necessary to avoid
invalidation of the claims in the federal courts under 35 U.S.C. § 101,
while still rendering useful software claim protection. The main strategy
here is that the patent attorney will attempt to read the intangible or
abstract objects as broadly as possible (i.e., on software alone), and limit
only certain strategic terminology in the claims to structural embodiments

63. Id. at 427.
64. Flook, 437 U.S. at 590.
65. See supra text accompanying notes 55-56.
66. 33 F.3d 1526, 1545 (Fed. Cir. 1994) (en banc); see discussion infra part III.
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and limitations in the specification as a last resort to avoid adverse 35
U.S.C. § 101 rulings.67

Another example similar to the above claim style is taken from
claim 6 of U.S. Patent No. 5,337,233 (1994):

Structure Claim Example 2. An apparatus for preparing language
text to be used by a text processing system, where said language
comprises more than 256 characters, said apparatus comprising:

a) a filter device for capturing an input stream of characters
which represent said language comprising;

a word filter for separating said input stream of characters into
strings of characters which represent words, wherein said word
filter comprises

a grammar analyzer to facilitate the separation of said
characters into strings of said characters which represent words,
wherein no special characters in said input stream of characters is
required to distinguish one word or character set from another, and
wherein character strings comprising more than two bytes of data
are called compound words;

b) a mapping device coupled to said word filter, for mapping
said strings of characters which represent words into unique strings
of single-byte ASCII characters; and

c) an output device coupled to said mapping device, for passing
said unique strings of single-byte ASCII characters which represent
words to said text processor.
Once again, the structure-sounding limitations in this claim (e.g.,

"input stream," "grammar analyzer") may be read on pure software
(which a court may state is intangible), or alternatively may be read on
disclosed hardware block diagrams if proper support for both is
provided in the specification. The hardware diagrams therefore function
as a safe harbor to which the software patent practitioner can turn either
in licensing, litigation or prosecution to render a claim patentable.

In addition, when an Examiner is being tough under 35 U.S.C. § 101,
the applicant can argue that there are several direct structural limitations
in the above claim, such as "output device," "text processor," and "two
bytes of data" (arguably memory locations). Such an argument is always
available to a patent practitioner who discloses significant structure in

67. Interpretation and scope given to the claims can be controlled by the amount and
content of technical disclosure in the specification. See Markman v. Westview Instruments,
Inc., 52 F.3d 967, 979 (Fed. Cir. 1995) (specification and prosecution history are used to
determine the scope of claims and the language they contain); Hilton Davis Chen. Co. v.
Warner-Jenkinson Co., 62 F.3d 1512, 1524 (Fed. Cir. 1995) (en banc) (the specification is
used to determine the breadth given claim language when the claim language contains
functional limitations or means-plus-function elements). Given Markman and Iilton Davis,
a specification which contains only software may be capable of claiming only software, a
specification containing only hardware may be limited to hardware-interpreted claims, and
a specification containing both hardware and software can be interpreted as either
software or hardware (assuming no file wrapper estoppel, equivalents, or prior art
problems).
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the specification, making the normally abstract items no longer intangible.
For example, the practitioner may argue that the normally intangible item
is instantiated in memory of a specific CPU illustrated in the figures, or
that it is stored in a cache within a CPU. These limitations can always be
added without battling problems of new matter.68 Under the new matter
doctrine, anything that is not described in the original specification is new
matter.69 However, when the material added to a patent is inherently
disclosed by the application, ° the material does not constitute new
matter.71 It is therefore always a good idea when using structure claims,
as well as process claims, to provide many structural fall-back positions
in the specification even if they may never be needed during prosecution.

b. A Second Style for Claiming the Algorithm as a Computer
Structure

Another approach for drafting software structure claims provides
an alternative to reciting portions of the software code itself as structure.
Under this approach, a claim may recite the conventional and widely
used structure of a computer which executes the novel software from
memory locations. In the alternative, if the software is executed in a
larger system containing more hardware than just CPU and memory, the
software patent practitioner may claim the larger hardware system.
Accordingly, the claim will recite a CPU or computer, memory,
peripherals, and/or other computer or system technology, and then recite
that the memory coupled in the computer system contains novel software
that is executed within the computer system.

An example of this claim type is taken from claim 1 of U.S. Patent
No. 5,461,488 (1994):

Structure Claim Example 3. A data processing system for processing
facsimile (FAX) transmissions, the data processing system
comprising:

68. No amendment shall introduce new matter into the disclosure of an invention. 35
U.S.C. § 132 (1994); see also 37 C.F.R. § 1.118 (1996); Manual of Patent Examining
Procedure §§ 608.04(a)-(c), 706.03(o) (1994) [hereinafter MPEP].

69. Triax Co. v. Hartman Metal Fabricators, Inc., 479 F.2d 951, 956-57 (2d Cir. 1973).
70. The doctrine of inherency states that if an application discloses an object that

inherently includes a function, property or advantage, then this function, property or
advantage is necessarily disclosed by that application even though the application says
nothing directly about the inherent function, property or advantage. Technicon Instruments
Corp. v. Cole Instrument Inc., 255 F. Supp. 630, 640-41 (7th Cir. 1966).

71. See Paperless Accounting v. Bay Area Rapid Transit System, 804 F.2d 659, 661 (Fed.
Cir. 1986) (holding that added material to a patent is not new matter if it was inherent
and/or well-known to the public or one of ordinary skill in the given Applicants' original
disclosure); In re Kline, 474 F.2d 1325, 1328 (C.C.P.A. 1973) (if one of ordinary skill in the
art, given Applicants' original disclosure, would clearly see that Applicants had
possession of the added matter at the time of original filing, then that added matter would
not be new matter).
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a serial communication device having an input for receiving
facsimile data from a serial communication line and an output for
providing the facsimile data;

a control computer coupled to the output of the serial
communication device;

a default computer which is coupled to the control computer for
receiving the facsimile data if the data processing system cannot
correctly determine where to route the facsimile data, a memory
portion coupled to the control computer comprising:

software for receiving the facsimile data from the serial
communication device and storing the facsimile data in a first data
file in a first format;

software for converting a portion of the first data file to a
second format; and

software which uses the second format to determine where to
route the facsimile data within the data processing system; and

wherein at least one of the software for receiving, the software
for convening, or the software which uses the second format
interfaces with control software to keep a log file, the log file
storing information regarding the facsimile data, the information
being selected from a group consisting of: facsimile data length,
time of receipt of the facsimile data, time of routing of the
facsimile data, a destination to which the facsimile data was
routed, and where or who the facsimile data was transmitted from.
This claim is significant because it actually mentions "software" as

part of its claim language. In the pre-1994 time period, the mere mention
of "software" created trouble under 35 U.S.C. § 101. This first claim
indicates how much times have changed in software patenting.

A second example of a useful claim approved by the CCPA is
provided by In re Noll:72

Structure Claim Example 4. A computer graphics system for
displaying in a multi-line, multi-point-per-line format images
corresponding to a sequence of input display commands comprising

(A) a programmable data processor operating under the control
of a program to convert said display commands into data entries in
an array of multi-bit data words, each entry is said array
corresponding to a discrete point in the image to be displayed,

(B) a scanned-raster display device for generating illuminated
points on a display surface in response to applied data signals and

(C) means intermediate said data processor and said display
device and cooperating with said data processor for sequentially
accessing said words in said array for presentation to said display
device.
This claim is an older claim that can be compared to the first claim

provided above. This claim is indicative of the type of claims that were

72. 545 F.2d 141, 144 (C.C.P.A. 1976).
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allowed during the period of hostility against software patents in the
1970s. The structure cla'm examples above illustrate alternate ways of
reciting claims so that the combined barriers of Benson, Flook, Diehr, and
the Freeman-Walter-Abele test can be readily overcome in both the USPTO
and the federal courts.

2. ADVANTAGES OF SOFTWARE STRUCTURE CLAIMS

Software structure claims, a few of which have been illustrated
above, continue to be a popular claim choice for software patent
practitioners. These claims appear in roughly half of all software patents
issued in the U.S.73 The value of software structure claims is that these
claims are easy to interpret or amend to overcome 35 U.S.C. § 101
barriers in either the licensing, litigation, or prosecution of the patent.74 In
addition, having allowed claims when on appeal to the USPTO Board of
Appeals or the CAFC is a definite tactical advantage, since a patent with
a few allowed claims is more likely to be issued in some form than a
patent with all claims rejected. The software structure claims are also
most likely to be allowed as statutory subject matter under 35 U.S.C.
§ 101 earlier in the prosecution history. From personal experience, in
some cases, structure claims are allowed long before process claims are
allowed under 35 U.S.C. § 101. Therefore, structure claims can be used in
a relatively safe manner to test the specific USPTO Examiner assigned to
your patent application. This strategy may allow a practitioner to
determine easily the point at which this particular Examiner or art group
is drawing the distinction between patentable subject matter and
unpatentable subject matter under 35 U.S.C. § 101. The software
structure claim may also be used to identify language which will favor 35
U.S.C. § 101 patentability, and to identify language that is best avoided
for that particular art group or Examiner.

In summary, there are two preferred structural software claim types.
The first type of structural software claim requires that the software
practitioner break the software program into distinct functional pieces or
blocks. Most programmers write code in easy-to-identify discreet
segments. In fact, most programming languages used today are structured
to reinforce this practice.75 The practitioner first parses the program into

73. Data based on a randomly-selected sample of approximately 500 software patents
studied by the author. For a few specific examples of structure or apparatus claims
reviewed by the author, see U.S. Patent Nos. 5,349,518 (1994) (claim 3), 5,349,680 (1994)
(claim 1), 6,359,724 (1994) (claim 18), 5,361,361 (1994) (claim 1), and 5,386,375 (1995)
(claim 9). Other patents studied for this comment are on file with the author.

74. See supra note 67.
75. Most languages such as Lisp, PASCAL, FORTRAN, C, C++, Prolog, Parlog, assembly

language, Basic, ML, Smalltalk, Ada, and COBOL, are designed to allow for code creation
using the common software methodology of "divide and conquer."
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the different code segments, function calls, procedures, etc., then drafts
the claim to make these software routines appear as hardware. In
essence, the different portions of memory that contain different software
routines are each presented as separate physical elements. Each element
includes at least a portion of the CPU and electrical busing as needed for
proper software execution. For example, a software routine that adds is
an "adder," a software routine that sorts is a "sorter," and a software
routine that rasterizes is a "rasterizer." One way to get this point across
to the inventor is to ask the inventor to design a customized CPU
containing circuitry optimized to her algorithm. This block diagram is
usually the block diagram of the functionality of the software and defines
the boundaries for which the patent attorney is looking. This model for
the software claim looks like the following:

1. A computer system comprising:
<first software segment described as an object>;

<last software segment described as an object>.
The second type of software structure claim is the general software

structure claim. This claim recites conventional computer technology,
with the memory storing the software for execution on the computer
system. The general format is as follows:

1. A computer system comprising:
a central processing unit;
<additional hardware disclosure for the circuitry coupled to
the CPU, as is prudent>;
a memory unit comprising:
<insert novel software here>.

The use of one or both of these two structure claim formats is
advantageous when battling 35 U.S.C. § 101 barriers in litigation,
licensing, or prosecution.

C. Software Process Claims with Structural Limitations or Practical
Application Limits

Software process claims are the most common form of software
claim found in recently issued U.S. software patents. These claims recite
methods for performing some operation where the elements of a process
claim are individual steps in the process. Software process claims can be
found in roughly 85% of all issued U.S. software patents.76 The following

76. Data based on a randomly-selected sample of approximately 500 software patents
studied by the author. For a few specific examples of me tod or process claims reviewed by
the author, see U.S. Patent Nos. -5,349,518 (1994) (claim 1), 5,349,680 (1994) (claim 6),
5,359,724 (1994) (claim 1), 5,361,361 (1994) (claim 7), and 5,386,375 (1995) (claim 1).
Other patents studied for this comment are on file with the author.
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is a brief study of software process claims in issued U.S. patents. This
study is intended to aid practitioners in drafting software process claims.

1. EXAMPLES OF SOFTWARE PROCESS CLAIMS: CLAIMING
THE ALGORITHM AS A METHOD OF OPERATION

The software process claims typically found in issued software
patents contain either limitations which are structurally significant or
those which restrict the software process to a practical real-world
application, which is usually external to the computer system.
Specifically, software process claims must be either: (1) drafted with
substantial structural limitations; (2) drafted to contain physical post-
processing activities; or (3) be limited in scope to a practical application
within the technological arts (i.e., have some external physical use or
effect outside of the computer itself).77

An example of a process claim that conforms to these limits is taken
from claim 15 of U.S. Patent No. 5,339,424 (1994):

Process Claim Example 1. A method for compiling and editing a
source program including a first program division written in a first
programming language and a second program division written in a
second programming language, comprising the steps of:

compiling said second program division to produce a second
module,

providing said first program division with reference
information for referencing said second module said reference
information comprising an identifier assigned by an operating
system to a first module obtained by compiling the first program
division;

compiling said first program division to produce the first
module and to obtain the identifier of the first module, and

registering said second module so that said second module can be
referenced by using the identifier assigned to said first module by
the operating system.
Notice that this claim recites structural limitations such as

"module," "division," "identifier," and "information," which may simply
be binary bits of memory. These structural limitations render this
software claim statutory subject matter under 35 U.S.C. § 101 as
interpreted by the case law previously discussed.78

Another software process claim found to be statutory under 35
U.S.C. § 101 comes from In re Chatfield.79  This case illustrates that
significant structural limitations in a process claim may render the claim

77. Guidelines, supra note 57, at 430-32.
78. See supra part II.A.
79. 545 F.2d 152, 154 (C.C.P.A. 1976)
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statutory under 35 U.S.C. § 101, even if they are contained only within
the preamble: °

Process Claim Example 2. A method of operating a computing
system upon more thahi one processing program concurrently for
improving total resource utilization, said computing system
comprising at least one central processing unit, having a logic and
main memory function and an interrupt capability, and a plurality
of peripheral resources capable of functioning in parallel with the
central processing unit, comprising steps for:

(1) accumulating system utilization data for at least one
processing program for at least one resource, said system utilization
data comprising resource activity and/or resource degradation
data;

(2)(a) at spaced intervals interrupting the processing programs
and analyzing the system utilization of at least one processing
program;
(2)(b) based on this analysis regulating resource access by assigning
an individual resource access priority and/or preventing resource
access altogether in an unlike manner to at least two resources for a t
least one processing program to increase thruput;

(3) resuming the operation of the computing systems on the
processing programs; and,

(4) continually repeating steps (1) to (3).
The above claim from Chatfield is of a form that will be allowed over

35 U.S.C. § 101 as interpreted by case law discussed above.8

The following example, taken from claim 1 of U.S. Patent No.
4,888,683 (1989), illustrates that a limitation of "memory" throughout a
software claim may be enough to render a claim statutory subject matter
under 35 U.S.C. § 101:82

Process Claim Example 3. A method for loading a program in a
distributed processing system including a plurality of information

80. Claim preamble limitations have and have not been interpreted by courts as being
material limitations to infringement of a claim. Compare Derman v. PC Guardian, No. 95-
1263, 1995 WL 746237, at "1 (Fed. Cir. Dec. 15, 1995) ("cassette tape chamber" in preamble
was read as a material limitation to the scope of the claim since it was also referenced in
the body of the claim); In re Paulsen, 30 F.3d 1475, 1479 (Fed. Cir. 1994) (terms appearing in
a preamble may be deemed limitations of a claim when they "give meaning to the claim and
properly define the invention" (citations omitted)); with Loctite Corp. v. Ultraseal Ltd., 781
F.2d 861, 868 (Fed. Cir. 1985) (claim preamble language is not a limitation when it simply
states a purpose or intended use of the invention); Vaupel Textilmaschinen KG v.
Meccanica Euro Italia S.P.A., 944 F.2d 870, 880 (Fed. Cir. 1991) (where a reference to the
preamble in the claim body is to a term indicating a reference point for claimed structure,
then the preamble does not become a claim limitation). It seems reasonable that a claim
limitation relied upon in the preamble to overcome a 35 U.S.C. § 101 rejection would estop
the patent holder from subsequently arguing that the limitation is not material.

81. See supra part II.A.
82. See also In re Warmerdam, 33 F.3d 1354, 1360-61 (Fed. Cir. 1994) (dependent claim 5

held to be patentable subject matter while base claim 1 was unpatentable subject matter; the
only structural addition to claim 5 was "memory").
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processing units interconnected by a transmission system, comprising
the steps of:

storing at least one program and its identifier in a memory of a t
least one of said information processing units;

retrieving from said memory at least one stored program based
on information relating to a program to be loaded

transmitting said at least one stored program retrieved from
said memory and its identifier; and

receiving a receiving program based on said identifier of said at
least one stored program being transmitted and loading the
received program in a memory in at least one information processing
unit other than said information processing unit transmitting said
stored program and its identifier.
The next example, taken from claim 37 of U.S. Patent No. 5,461,488

(1994), suggests that if an algorithm is limited to a field of technical use
and an entire algorithm is not preempted, the USPTO will allow the
claim:

Process Claim Example 4. A method for routing facsimile
transmissions through a computer system, the method comprising
the steps of:

(a) receiving a facsimile transmission wherein the facsimile
transmission is received in a first data format;

(b) converting the first data format of the facsimile
transmission to a second data format which is textual, the
converting performing human language translation when needed;

(c) scanning the second data format in a textual manner to
identify a matching alphanumeric string within the second data
format which matches at least one predetermined string stored in
memory, if no exact match is found between the second data format
and the at least one predetermined string, the step of scanning
performs an error analysis to find a most-closely associated string
matching string to use as the matching string or assigns a default
matching string as the matching string if error analysis passes a
predetermined error threshold;

(d) setting a facsimile destination based upon the matching
string from step (c);

(e) electronically communicating the facsimile transmission to
the facsimile destination;

(f) logging information from the steps (a) through (e) in a log
file; and

(g) repeating steps (a) through (f) for a plurality of facsimile
transmissions.
The process claims described above are not presented because they

are exceptional in form or scope. They are merely claims which have been
found by a federal court or by the USPTO to be statutory under 35
U.S.C. § 101 due to a proper degree of structural limitations or
application limitations. The differences in claim style and language
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illustrated by the examples above are often a matter of taste and not a
matter of law.

2. ADVANTAGES OF SOFTWARE PROCESS CLAIMS

Using process claims in a software patent application has several
advantages. It is easy for a software inventor and a software patent
attorney to view software as a process rather than an apparatus. In
many cases, the software engineer or software programmer who is the
client will know a great deal about software development or programming
while knowing little or nothing about hardware design. It is not unusual
for the software inventor to fully understand portions of a patent which
indude psuedocode, process flowcharts, and a C code appendix, while
on the other hand have minimal knowledge about computer structure,
electrical block diagrams, hardware peripherals, and electrical/logic
circuits. It does not take an auto mechanic to drive a car, and likewise, it
does not take an electrical engineer to program a computer in a novel
manner. Therefore, process claims are a natural prosecution choice for an
inventor to fully understand and appreciate what is being claimed, and
for the patent practitioner to work effectively with the software inventor.

From personal experience, software process claims are usually less
likely to pass 35 U.S.C. § 101 muster than are software structure claims.
Nonetheless, process claims provide good common ground for a
practitioner to understand the technical details of the software invention,
while allowing the inventor a first exposure to claim drafting. Process
claims may also offer the advantages of not requiring notice and/or
marking in order to obtain a full 6-year statute of limitations for
infringement damages.83 Therefore, software process claims are useful
additions to most software patent applications.

83. See 35 U.S.C. §§ 286, 287 (1994) (describing limitations on damages); see also Wine
Ry. Appliance Co. v. Enterprise Ry. Equip. Co., 297 U.S. 387 (1936) (no duty to mark or give
notice in lieu thereof if the patentee is using his/her patented process). However, for a
CAFC opinion that may affect the breadth of interpretation given the Wine Ry. Supreme
Court decision, see Devices for Medicine, Inc. v. Boehl, 822 F.2d 1062 (Fed. Cir. 1987)
(where there is a combination of both structure and process claims, a lack of marking and
notice may bar increased damage recovery for the process claims). The hypothetical
situation is when Company A is infringing Company B's software patent from 1988 to
1996, where Company B's patent contains method claims and apparatus/structure claims.
Assume that Company B was not marking disks with the many sotare patents Company B
has in its patent portfolio. Company B finds out about the infringement by Company A in
1996. Company B can begin damage accumulation under 35 U.S.C. §§ 286 and 287 from the
software apparatus/structure claims only from the time of notice to Company A or from the
time a complaint is filed. Regarding the software process claims, an argument can be made
under Wine Ry. that the i gement of the software process claims should be awarded
damages from 1990 to 1996 under 35 U.S.C. § 286.
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III. CONVENTIONAL MEANS-PLUS-FUNCTION CLAIMS

A. The Case Law Approving of Means-Plus-Function Claims for
Software Innovations

The CAFC recently approved the use of means-plus-function
claims84 within software patent applications.8 5 The elements of a means-
plus-function claim will be of the form "means for <insert function/action
performed>." Historically, the USPTO attempted to view the means-
plus-function claim as a mere permutation of a process claim format.86

Accordingly, the Examiner would state that the claim recited an
"algorithm" and reject the means-plus-function claim outright.

However, in Iwahashi, the court clearly indicated that any process
can be termed an algorithm and that this categorization should not bar
patentability.87  The court in Iwahashi also wrote that means-plus-
function claims must be analyzed as a whole, and that "claims shall be
construed to cover the corresponding structure, material, or acts
described in the specification and equivalents thereof."88 Thus, the claim
at issue in Iwahashi was interpreted to read on the ROM structure
disclosed in the specification.89 Accordingly, the structural support in
Iwahashi's disclosure was enough to warrant a finding of patentable
subject matter under 35 U.S.C. § 101.

In a similar holding, the CAFC further approved of means-plus-
function claims in software patent applications in In re Alappat.9 ° In
Alappat, the court held that "the appealed decision should be reversed
because the appealed [means-plus-function] claims are directed to a
'machine' which is one of the categories named in 35 U.S.C. § 101."' The
court continually noted that novel software on a known computer creates
a "new machine" and this "new machine" is statutory subject matter

84. Means-plus-function claims are authorized in 35 U.S.C. § 112, para. 6 (1994).
85. See In re Iwahashi, 888 F.2d 1370, 1374 (Fed. Cir. 1989); In re Alappat, 33 F.3d

1526, 1540-41 (Fed. Cir. 1994) (en banc).
86. See Alappat, 33 F.3d at 1539, which is one example of this phenomenon where

process claims and means-plus-function claims are similarly treated.
87. Iwahashi, 888 F.2d at 1374 (every step-by-step process, be it electronic or chemical

or mechanical, involves an algorithm in the broad- sense of the tern, and it would be
detrimental to our patent system to deny inventors patent protection on algorithms).

88. Id. at 1375 (quoting 35 U.S.C. § 112, para. 6 (1994)).
89. Id. at 1373.
90. 33 F.3d 1526 (Fed. Cir. 1994) (en banc); see also In re Trovato, 60 F.3d 807 (Fed. Cir.

1995) (en banc). Trovato is a significant case following Alappat because the CAFC initially
held the claims at issue to be unpatentable under 35 U.S.C. § 101. In re Trovato, 42 F.3d
1376 (Fed. Cir. 1994). However, in a rehearing en banc, the court reversed the earlier
finding and held for patentable subject matter in accordance with Alappat. Trovato, 60 F.3d
807.

91. Alappat, 33 F.3d at 1536.
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under 35 U.S.C. § 101.92 For example, the court argued that "[als is
evident, claim 15113, unquestionably recites a machine, or apparatus,
made up of a combination of known electronic circuitry elements."94 The
court further explained that "claim 15 would read on a general purpose
computer programmed to carry out the claimed invention" and "a general
purpose computer in effect becomes a special purpose computer once it is
programmed to perform particular functions pursuant to instructions
from program software."9 5

Many software practitioners applauded the decision in Alappat as a
sweeping affirmation that software was indeed patentable.96 However,
much of the language in Alappat seems to suggest that the machine and
software are together patentable as a combination, but the software
standing alone, even though novel, is not patentable without the "new
machine" limitation. Alappat clearly can be interpreted to suggest that
any means-plus-function claim in a software application is limited to the
specific hardware implementation illustrated in the patent figures or
disclosed in the patent specification. Alappat can also be interpreted as
allowing means-plus-function claims to read on software only when the
software is installed on a computer system (i.e., the "new machine"),
even though the software is novel independent of the computer
technology used.97 Under this interpretation, many currently issued
software means-plus-function claims would arguably not be capable of
being read directly on software products or articles of manufacture. This
interpretation would have an adverse impact in terms of royalty base,

92. A "new machine" is not pure software. A "new machine" is a computer, CPU, or
memory, not just the pure software embodied as electrical signals on a disk, electrons in an
SRAM cell, functional Os and is on paper, charge on a telephone line, or a set of computer
opcodes and bytes.

93. Claim 15 is reproduced infra part III.B.
94. Alappat, 33 F.3d at 1541.
95. Id. at 1545 (citations omitted). It is important to note that significant structure was

disclosed in the specification of Alappat.
96. See Maria T. Arriola, In re Alappat and Beyond: A New Approach to the

Patentability of Mathematical Algorithms and Computer Programs in the United States?, 5
FED. CIRCUr" B.J. 293 (1995); C. 'Mark Kittredge, The Federal Circuit and Non-Patentable
Subject Matter Under In re Alappat and In re Warmerdam, 11 COMPUTER & HIGH TECH. L.J.
261 (1995); Sang Hui Michael Kin, In re Alappat: A Strict Statutory Interpretation
Determining Patentable Sub ect Matter Relating to Computer Software?, 13 J. MARSHALL J.
COMPUTER & INFO. L. 635 (1995); James R. Gooaman et al., Toward a Fact-Based Standard for
Determining Whether Pro ammed Computers are Patentable Subject Matter: The Scientific
Wisdom of Alappat and Tgorance of Trovato, 77 J. PAT. & TRADEMARK OFF. Soc'y 353
(1995).

97. See generally Jonathan N. Geld, General Does Not Mean Generic: Shedding Light on
In re Alappat, 4 TEX. INTELL. PRoP. L.J. 71 (1995). Historically, this author used software
means-plus-function software claims as a mechanism to obtain patent claims which would
read on floppy disks, CDs, ICs, pure software code, etc., which contained the novel
algoritlhm(s).
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contributory infringement, and the like, which will be addressed later in
this paper.98

B. Alappat-Type Means-Plus-Function Software Claims

1. EXAMPLES OF MEANS-PLUS-FUNCTION SOFTWARE
CLAIMS

Alappat-type means-plus-function software claims contain a
preamble followed only by two or more means-plus-function clauses that
describe the software in a functional manner.99 Because the means-plus-
function claim provided a convenient way in which to hide the intangible
software invention or abstract software concepts in a structural form,
means-plus-function claims were commonly found in patents issued by
the USPTO long before the Alappat decision was published.' 0 The
following is claim 15, found statutory under 35 U.S.C. § 101 in
Alappat:101

Means-Plus-Function Claim Example 1. A rasterizer for converting
vector list data representing sample magnitudes of an input
waveform into anti-aliased pixel illumination intensity data to be
displayed on a display means comprising:

(a) means for determining the vertical distance between the
endpoints of each of the vectors in the data list;

(b) means for determining the elevation of a row of pixels that
is spanned by the vector;

(c) means for normalizing the vertical distance and elevation;
and

(d) means for outputting illumination intensity data as a
predetermined function of the normalized vertical distance and
elevation.
Another Alappat-type means-plus-function claim is provided by

claim 39 of U.S. Patent No. 5,461,488 (1994):
Means-Plus-Function Claim Example 2. An electronic facsimile
communicator comprising:

means for receiving a facsimile transmission and storing the
facsimile transmission in a first data format;

means for transforming the first data format to a second data
format;

means for translating the second data format or the first data
format from a first human language to a second human language

98. See discussion infra part IV.
99. See 35 U.S.C. § 112, para. 6 (1994).
100. See, e.g., U.S. Patent Nos. 5,083,262 (1992) (claim 8), 5,280,613 (1994) (claim 13),

5,125,087 (1992) (claim 19), and 5,201,042 (1993) (claim 9).
101. In re Alappat, 33 F.3d 1526, 1539 (Fed. Cir. 1994) (en banc).
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wherein: (1) the first human language is a language used in the
facsimile transmission; (2) the first human language is not capable
of being scanned to determine a recipient; and (3) the recipient of
the facsimile data cannot understand the first language but can
understand the second human language;

means for scanning the second data format to determine the
recipient of the facsimile transmission out of a plurality of
potential recipients in a local area network, if no direct recipient is
determined, a default recipient or a recipient identified by the
means for scanning as being the most likely intended recipient of
the facsimile transmission is set to be the recipient;

means for electronically routing the facsimile transmission to
the recipient chosen from the plurality of potential recipients by
the means for scanning; and

means for storing log data to keep a history of past electronic
routings of facsimile data.

2. PRACTITIONERS' USE OF MEANS-PLUS-FUNCTION
CLAIMS

Software practitioners initially used Alappat-type means-plus-
function claims to hide an algorithm in a structure-like claim format.
Their hope was that the means-plus-function claim would read on the
pure software and subroutines of the software without the need for the
software to be installed on a computer before infringement occurred.
Alappat claims are easy to draft in a broad and sweeping manner. For
example, if the novel software contained the three subroutines A, B, and
C, one would simply draft a claim reciting an apparatus comprising:
means plus function doing A, means plus function doing B, and means
plus function doing C. The practitioner usually hoped that the means-
plus-function claim would read on the pure software. However, to be
safe, most experienced practitioners typically disclosed electrical block
diagrams and the like in the specification, where the means plus function
doing A, B, and C were different segments of programmed memory,
possibly along with portions of a CPU or specifically disclosed
hardware. In some cases, a specially designed hardware system or
custom-designed CPU could be illustrated by the software specification
to support further means-plus-function claims. In essence, means-plus-
function claims were used as a special multipurpose structure claim
which practitioners hoped would transcend the conventional structural
limitations of the structure claims.

Practitioners who include sufficient structure and hardware
diagrams in their figures and detailed descriptions in their specification
are now found to have statutory means-plus-function software claims
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that are most likely limited in scope to the disclosed hardware and
equivalents thereof by virtue of the "new machine" doctrine of Alappat.1°2

Those who do not indude significant structure in their software patent
applications run a significant risk of losing their means-plus-function
software claims under 35 U.S.C. § 101 for failure to comply with the
"new machine" requirements of Alappat, Trovato, and Iwahashi.1°3 In light
of these cases, means-plus-function software daims are strongly tied to
disclosed structural features. Accordingly, these claims arguably obtain
no more patent coverage, and possibly less coverage, than conventional
software structure claims.

IV. LIMITATIONS OF CONVENTIONAL SOFTWARE CLAIMS

Even though the conventional software claim styles discussed above
have some advantages, these claim styles may create significant problems
if an applicant relies solely upon them in her patent application. Some
problems include loss of scope of infringement, loss of royalty base, less
patent value in licensing, loss of remedies against foreign companies,
being forced into contributory infringement positions as opposed to direct
infringement positions, and loss of remedy in the absence of direct
infringement. This section discusses these problems and suggests
solutions via creative claim drafting techniques.

A. Conventional Software Claims Are Less Likely To Be Infringed

The numerous court opinions discussed above require either
significant structural limitations or narrow/specific application for
conventional software claims. This is true not only for structure and
process claims, but also for Alappat-type means-plus-function claims.
The holding in Alappat clearly could be construed to limit the "means"
recited in the claims to the structural disclosure of the specification,
consequently giving no more coverage than software structure claims in
many circumstances.10 4  These limitations decrease the scope of the
software innovation, thereby rendering conventional software claims less

102. Means-plus-function claims are generally assumed to be subject to a two-tiered
equivalents analysis. A first equivalents analysis is performed under the language of 35
U.S.C. § 112, para. 6, and a second equivalents analysis is performed under the doctrine of
equivalents. For discussion on the doctrine of equivalents, see Scripps Clinic & Research
Found. v. Genentech, Inc., 927 F.2d 1565, 1580-81 (Fed. Cir. 1991); Hilton Davis Cher. Co.
v. Warner-Jenkinson Co., 62 F.3d 1512 (Fed. Cir. 1995) (en banc); Atlas Powder Co. v. E.I.
Du Pont De Nemours & Co., 750 F.2d 1569, 1578-81 (Fed. Cir. 1984); National Presto
Industries, Inc. v. The West Bend Co., 76 F.3d 1185, 1190-92 (Fed. Cir. 1996).

103. Given Markman and Hilton Davis, discussed supra note 67, a hardware or "new
machine" construction/interpretation cannot be properly given to all pertinent elements of
the claim if the hardware is not properly disclosed in the specification.

104. See supra part III.B.2.
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likely to be infringed than an analogous hard-wired electronic design
claim of similar scope and function. Accordingly, the limited scope for
these types of claims results in lower royalties and an overall lower
patent value for licensing. Therefore, the structure-heavy interpretation of
software claims is by itself a disadvantage that software patent
practitioners should avoid whenever possible.

B. Contributory Infringement Limitations of Conventional Software
Claims

Conventional software claims also lead to inherent contributory
infringement barriers that do not arise when most non-software U.S.
industries assert U.S. patents. If a practitioner can avoid these
contributory infringement barriers or reduce their severity, the value of the
client's software patent will increase significantly.

1. A HYPOTHETICAL SITUATION BETWEEN IBM AND
MICROSOFT

To illustrate one of many possible contributory infringement
problems with conventional software structure claims, software process
claims, and software means-plus-function claims, please consider the
following example. Suppose a first company manufactures both
hardware platforms and software products for commercial use. This
company, to show the reality of the problem, could be any one of Apple,
IBM, HP, Motorola, Sun, AT&T, Texas Instruments, Intel, or many other
foreign or domestic companies. Assume, for example, that the first
company is IBM. Suppose that a second company manufactures only
software (e.g., Microsoft, Lotus, Borland, Adobe, Stac or Netscape).
Assume the second company is Microsoft.

IBM sells hundreds or thousands of hardware platforms or
computers to a third company (assume GM for example). IBM has a
significant number of hardware patents on the computers sold. IBM also
has patents on various software packages, such as word processors,
OS2TM, and like software that will execute on the computers sold to GM.
All of these IBM software patents contain only structure claims, process
claims with structural limitations, and means-plus-function claims, in
accordance with federal case law. All of IBM's structure claims contain
limitations like "data cache," "CPU," "control bus structures,"
"computer memory," and "electrical signal." The process software
claims are likewise limited to physical applications, structure, and
occurrences that can only result after installation of the software onto a
computer platform.

Instead of buying the IBM software for the IBM computers, GM
would like simply to buy the IBM hardware platforms from IBM and
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purchase the software from Microsoft. Therefore, GM buys
Windows95TM instead of OS2TM, WordTM instead of the IBM word
processor, etc., and installs the Microsoft software on the IBM computers.
Process steps such as sorting, reading, transmitting, compiling, writing,
and encoding, are not performed by Microsoft but are performed by GM
after the software is installed onto a computer. Assume that the installed
and executed Microsoft programs infringe several of IBM's software
patents and IBM sues Microsoft.

2. IBM CAN ONLY SUE MICROSOFT FOR CONTRIBUTORY
INFRINGEMENT

Microsoft states that it is not a direct infringer, even though direct
infringement occurred when GM installed the program and/or executed it
via a CPU. Microsoft argues it does not make any hardware and that it
cannot infringe the hardware limitations in the structure claims until GM
installs or executes the software. Accordingly, GM is the direct infringer
of the software structure claims. Microsoft then argues that it is not a
direct infringer of the process claims because operations like "sorting,"
"scheduling," "reading," and "transmitting" are performed by GM and
not by Microsoft. Instead, Microsoft ships CDs and magnetic disks that
GM purchased and subsequently installed on the IBM computers, which
then performed these operations and infringed various IBM patents.
Therefore, contributory infringement and not direct infringement must be
proved to find that Microsoft infringed IBM's patents."l 5

The simple threat of a more complex contributory infringement suit
may reduce a patent's value in licensing, reduce royalty base, disrupt
customer relationships, and in general be wholly undesirable. This is
especially true if we consider that the whole issue could be diffused by
the patent drafter for roughly a $100 increase in filing fee.106 By adding
one or more of the claims discussed herein for the roughly $100 fee (plus
the cost of drafting), direct infringement theories can be more easily
pursued with an increased likelihood of success. 10 7 However, the loss in
this example is far greater than the cost of increased litigation fees,
inconvenience or reduced patent revenues. Under contributory
infringement, the plaintiff must show: (1) knowledge on the part of the

105. As an aside, the business impact of this situation is also great. GM is probably not
enjoying its participation (e.g., third party discovery) in a multimilion-dollar law suit,
when GM's objective is to keep a good working relationship with all of its suppliers,
vendors and customers. Therefore, contributory infringement claims may create
unavoidable business strain which may be a disincentive for IBM to bring suit to protect
its patent rights.

106. See 37 C.F.R. §§ 1.16(b)-(c) (1996) for additional filing fees due to additional
independent claims in excess of three and additional total claims in excess of twenty.

107. See discussion infra parts V, VI, VII.
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defendant; (2) direct infringement; and (3) that the Microsoft algorithm or
software in suit is not staple and has no substantial noninfringing uses.10 8

All three of these elements pose additional hurdles that IBM must now
overcome in a patent suit. The cost of addressing these issues in licensing
or litigation will be far more expensive than a $100 claim drafted by a
practitioner. Furthermore, these contributory infringement issues may
result in further revenue losses to the patent holder due to a weakened
settlement position or an adverse judgment.

3. MICROSOFT'S ARGUMENTS AGAINST CONTRIBUTORY
INFRINGEMENT

Microsoft can formulate many arguments by which it may avoid
liability under a contributory infringement theory. Microsoft may argue
that GM purchased the computers from IBM, and therefore, theories of
implied license,10 9  exhaustion, 110  and implied warranty of
fitness/merchantability' 11  dictate that GM cannot be liable for
infringement of those software patents owned by IBM that contain
structural limitations. The structural limitations, such as "data cache,"
"CPU," "control bus structures," physical steps, and so on, in the IBM
software claims could not possibly be directly infringed by GM. As long
as one limitation in a claim is not infringed by GM, there is no direct
infringement. If there is no direct infringement, there is no contributory

108. See Total Containment, Inc. v. Environ Products, Inc., 921 F. Supp. 1355, 1401-02
(E.D. Pa. 1995); Marsh-McBimey, Inc. v. Jennings, 22 U.S.P.Q.2d 1621, 1624 (C.D. Cal.
1991); C.R. Bard, Inc. v. Advanced Cardiovascular Systems, Inc., 911 F.2d 670, 673 (Fed.
Cir. 1990).

109. See Aro Manufacturing Co., Inc. v. Convertible Top Replacement Co., Inc., 84 S.Ct.
1526, 1538 (1964) (when the patentee has sold the patented article or authorized its sale
and has thus granted to the purchaser an "implied license to use," he clearly cannot
thereafter restrict that use; "so far as the use of it was concerned, the patentee hadreceived
his consideration, and it was no longer within the monopoly of the patent."); Carborundum
Co. v. Molten Metal Equip. Innovations, Inc., 72 F.3d 872,878 (Fed. Cir. 1995) (license may
be implied, and implied license, like express license, is defense to patent infringement); Intel
Corp. v. ULSI Sys. Technology, Inc., 995 F.2d 1566, 1568 (Fed. Cir. 1993) (authorized sale
of a patented product places that product beyond the reach of the patent); McCoy v.
Mitsuboshi Cutlery, Inc., 67 F.3d 917, 921 (Fed. Cir. 1995) (citing Bloomer v. Millinger, 68
U.S. (1 Wall.) 340, 350 (1863)) (patentees are entitled to but one royalty for the patented
machine, and consequently when a patentee has himself constructed the machine and sold it,
or authorized another to construct and sell it, or to construct, use and operate it, and the
consideration has been paid to him for the right, he has then to that extent parted with his
monopoly, and ceased to have any interest whatsoever in the machine so sold or so
authorized to be constructed and operated).

110. See Cyrix Corp. v. Intel Corp., 846 F. Supp. 522, 539 (licensees' sale or other
transfer of microprocessors to manufacturer exhausted patent holder's rights); PCI Parfums
et Cosmetiques Int'l v. Perfumania, Inc., 35 U.S.P.Q.2d 1159 (S.D.N.Y. 1995) (patent rights
are exhausted subsequent to an authorized sale of the patented item).

111. See U.C.C. § 2-315 (1996) (discussing implied warranties for sales of goods).
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infringement. 112 Accordingly, under this argument Microsoft may have no
liability since the IBM patents contain only structure claims, process
claims containing structural limitations, and means-plus-function claims
(arguably limited to hardware as discussed above). This result hardly
seems equitable for IBM, given U.S. patent policy.

Microsoft may also pursue another theory. As software becomes
more of an integral part of our society, some algorithms and software
creations may possibly become staple or commonplace over time.
Consequently, these algorithms or software creations may have
substantial noninfringing uses. Think of algorithms and creations such as
the pointer, the window, a spreadsheet, a merge sort, do loops, a binary
search, ASCII, FFT algorithms, the hash table, object oriented concepts,
Internet communication protocols, the tree structure, the array, and
encoding, that have become commonplace and used in a variety of
different software settings. All of these items were once an invention, but
have over time arguably become staple or commonplace in either all
software programs or large portions of the software industry. Are
common software inventions such as these now as common as nails in a
picket fence?" 3

4. IBM'S ARGUMENTS FOR CONTRIBUTORY
INFRINGEMENT

IBM will assert several arguments to rebut the above theories of
Microsoft. For instance, the purchase price was not a reasonable royalty
for the many thousands of infringing copies of software that Microsoft

112. Carborundum, 72 F.3d at 876 (absent direct infringement of patent claims, there can
be neither contributory infringement nor inducement of infringement under 35 U.S.C. § 271).

113. For some case law on staple goods, see Oak Indus., Inc. v. Zenith Elec. Corp., 726 F.
Supp. 1525 (N.D. Ill. 1989) (ifpractice of patented ,,metd is incidental and necessary to
practice of unpatented meth, device is "staple," and there can be no contributory
infringement; however, if practice of patented method is not necessary or incidental to
practice of unpatented methods, jury can find that device as whole is not staple and that
seller is liable for contributory infringement); Dawson Chen. Co. v. Rohm and Haas Co.,
448 U.S. 176 (1980) (making or selling nonstaples especially made or adapted for use in
practicing a patent is contributory infringement, but m g or selling staples is not,
however, usefl in practicing a patent); RCA/Ariola Int'l, Inc. v. Thomas & Grayston Co.,
845 F.2d 773 (8th Cir. 1988) (finding that staple goods were cnommn consumable type of
goods such as office su plies); Preemption Devices, Inc. v. Minnesota Mining & Mfg. Co.,
630 F. Supp. 463, 471 n0 (E.D. Pa 1985) (products clearly designed to be used in a system
specified in the claims of the patent do not rise to the level of a staple article or commodity
of commerce suitable for substantial non-infringing use). Typically, only consumables or
inexpensive material that have wide application are found to be staple. See Hodosh &
Richardson-Vicks, Inc. v. Block Drug Co., 833 F.2d 1575, 1578 (Fed. Cir. 1987) (to
determine if defendant's goods are staple articles, the Court must look at the entire device,
notjust the part capable of practicing the claims); Haworth, Inc. v. Herman Miller, Inc-, 37
U.S.P.Q.2d 1080 (W.D. Mich. 1994) (in assessing whether a product is a staple article of
conimerce, the quality, quantity and efficiency of the suggested alternate uses are to be
considered).
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sold. Also, a general purpose computer is capable of many uses other
than that provided by Microsoft's software, and that for this reason a
court should find contributory infringement. Further, IBM will argue that
GM is liable for direct infringement and Microsoft is liable for
contributory infringement under the doctrine of equivalents as applied in
interpreting the means-plus-function claims. 114  Under this argument,
Alappat merely stands for the proposition that if the means-plus-function
claim reads on some type of structure in the specification, then the claim
is unquestionably acceptable under 35 U.S.C. § 101. Then IBM will argue
that the Alappat court did not intend to exclude pure software
embodiments from the infringement scope of means-plus-function claim
interpretation."-' In the alternative, assuming IBM's software patents
disclose both hardware block diagram figures and software flowcharts,
even if Alappat limits the interpretation of the means-plus-function claims
to hardware embodiments, the doctrine of equivalents extends the
claimed "means" to the disclosed software. 1 6 IBM will attempt to argue
that one of ordinary skill in the art would realize that the software and
hardware solutions are interchangeable, and that one is equivalent to the
other.

In response, Microsoft will take the position that the Alappat court
did intend to limit the means-plus-function claims to the hardware
embodiments (i.e., the "new machine") in the specification, and to allow
the means-plus-function claim to read on pure software violates 35
U.S.C. § 101 and the policy of invalidating patents that read on abstract
ideas. Further, Microsoft will state that when applying Hilton Davis to
the contributory infringement issue, software and hardware are radically
different from each other." 7 Any function-way-result argument will favor
Microsoft because software is arguably very different functionally from
hardware, and software is operated and developed in a substantially
different manner."1 Microsoft will therefore argue that there is no direct

114. See supra note 102.
115. See In re Alappat, 33 F.3d 1526, 1583 (Fed. Cir. 1994) (en banc) (a software

process is often interchangeable with a hardware circuit). This statement may be
interpreted to mean that hardware and software are equivalents under the doctrine of
equivalents.

116. See Valmont Indus., Inc. v. Reinke Mfg. Co., 983 F.2d 1039, 1043 (Fed. Cir. 1993)
("equivalent" under doctrine of equivalents results from insubstantial change which, from
the perspective of one of ordinary skill in the art, adds nothing of significance to the
clairmed invention; equivalent under doctrine of equivalents, though not literally meeting
claims, still infringes patent).

117. Hilton Davis Chem. Co. v. Wamer-Jenkinson Co., Inc., 62 F.3d 1512, 1517 (Fed. Cir.
1995) (en banc) (discussing the scope of doctrine of equivalents and its applications where
insubstantial differences exist between the claims and the infringin g product); see also In re
Donaldson Co., Inc., 16 F.3d 1189 (Fed. Cir. 1994) (means-plus-function claims should be
interpreted in light of the disclosure in the specification).

118. See Graver Tank and Mfg. Co. v. Linde Air Prods. Co., 339 U.S. 605,608-09 (1950)
(equivalents determined using the function-way-result test under which if the accused
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infringement of any of IBM's claims. Microsoft will claim that it has a
complete defense and no liability under any interpretation of the claims in
the IBM software patents.

Who would win in the above scenario is not readily apparent, even
though Microsoft seems to have a stronger position because of the
arguments made above. At any rate, the IBM software patents are
reduced in value, harder to license, and more likely to be litigated by an
accused infringer-all due to the exclusive use of only conventional
structure, process and means-plus-function software claims." 9  The
above hypothetical clearly indicates that conventional software claims
may not adequately protect a software invention from infringing activity
in a timely and cost-effective manner.

V. ARTICLE OF MANUFACTURE CLAIMS

An effective way for IBM and others companies like it to avoid both
contributory infringement problems and case law requiring extensive
structural limitations is to draft article of manufacture claims for
software innovations. An article of manufacture claim for software is
any claim style that allows the claim to be read onto computer-readable
media without requiring a CPU or computer to be present, and without
requiring that the software code be executed to be infringed. Article of
manufacture claims read on software stored on a CD, floppy disk, tape,
RAM, and like computer-readable storage media. In addition, software
article of manufacture claims, if properly drafted, can cover the passive
transmission of software on the information superhighway. Article of
manufacture claims will consequently allow software corporations to
assert direct infringement claims against competitors that may not be
possible using conventional structure, process and means-plus-function
claims. Article of manufacture claims for software innovations will also

infringing product performs a similar function, in a similar way, with a similar result, then
equivalents will hold); see also Pennwalt Corp. v. Durand-Wayland, Inc., 833 F.2d 931, 925
(Fred. Cir. 1987) (equivalents must by found on an element-by-element basis or a limitation-
by-limitation basis within the claims).

119. What is even more troubling is that the IBMs of the world can no longer turn to
U.S. copyright law for protection as a secondary or primary means of protection. Not only
is indepencent creation a defense to copyright infringement where there is no access and
substantial similarity, the courts are now weakening copyright protection for higher levels
of hierarchical abstraction within software. See Lotus v. Borland, 49 F.3d 807 (1st Cir.
1995) (finding that a software user interface was not patentable since the software is a
method of operation barred from protection by the Copyright Act). Ideas and algorithms of
software patents cannot safely turn to copyright law tor protection in the near future. This
author feels that software protection must omne from somewhere within U.S. intellectual
property law. The best choice within U.S. intellectual proper law is the patent law
because copyright law provides too long a period of protection (75-100 years), requires no
governmental examination whatsoever, requires no publication notice as do patents, and
will almost certainly require a multimillion-dollar law suit to determine the scope of
protection before someone will license the technology for a substantial fee.
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render a software patent more valuable in licensing, less likely to require
litigation to prevent infringement, and less costly to enforce.

A. Introduction to Beauregard Software Article of Manufacture
Claims

Most people believe that article of manufacture claims for software
achieved legitimacy for the first time in 1995 via the USPTO's position in
In re Beauregard.120  Beauregard is not judicial precedent, but it clearly
indicates the USPTO's willingness to accept article of manufacture claims
for software inventions in some form, even though subsequent USPTO
policy may limit this form. The new software USPTO Examination
Guidelines, released in January of 1996, indicate that article of
manufacture claims may be allowed.' 2' However, it will probably be a
fight to get them issued.'22 Nonetheless, the theory that software
embodied on a tangible storage medium is patentable subject matter
under 35 U.S.C. § 101 is logically consistent with the reasoning used in
previous CAFC cases. 1 23 If software creates a "new machine" simply by
virtue of its presence within a computer storage area, then it must follow
that computer code resident on a transportable storage media should
likewise result in a statutory article of manufacture. After all, both the
article of manufacture and the machine are enumerated specifically in 35
U.S.C. § 101 as permissible subject matter. Furthermore, the court in In re
Warmerdam124 determined that even though a claim (claim 1) was not
statutory subject matter,125 it became statutory when a dependent claim
(claim 5) added a simple limitation of a "memory."'2 6 If "memory" is a

120. 53 F.3d 1583, 1584 (Fed. Cir. 1995)
121. Guidelines, supra note 57.
122. Until a precedential opinion is rendered by the CAFC, expect trouble regarding

article of manufacture claims in the USPTO. This author has had encounters with
Examiners subsequent to Beauregard where Beauregard-type claims were singled out and
scrutinized in excessive detail under 35 U.S.C. § 101. This attitude may continue in the
USPTO even after a precedential opinion is issued by the CAFC. It is not uncommon for art
oups in the USPTOto adopt an attitude that looks like nonacquiescence with respect to
e CAFC. Nonacquiescence to the CAFC on patent matters seems ridiculous and totally

unjustified. Nonetheless, the reality is that it is common to receive vigorous 35 U.S.C. § 101
rejections from the USPTO in 1996 that completely ignore all of the pro-software-patent
opinions from the 1990s, and instead rely totally on the anti-software patent opinions from
the 1970s.

123. See, e.g., In re Alappat, 33 F.3d 1526 (Fed. Cir. 1994) (en banc), discussed supra
part III.A.

124. 33 F.3d 1354 (Fed. Cir. 1994).
125. Id. at 1357. Claim 1 recites: "A method for generating a data structure which

represents the shape of physical object in a position and/or motion control machine as a
hierarchy of bubbles, comprising the steps of: first locating the medial axis of the object and
then creating a hierarchy of bubbles on the medial axis."

126. Id. at 1358. Warmerdam is an important case to keep in mind since it can plausibly
be interpreted as holding that adding the limitation "memory" to a nonstatutory claim
under 35 U.S.C. § 101 will render this claim statutory under 35 U.S.C. § 101. This
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critical limitation that renders non-patentable subject matter patentable,
then a claim drafted to a computer storage memory or media containing
software code should be patentable subject matter.

The debate regarding patentability of article of manufacture claims
using Alappat and Warmerdam as precedent may now be moot because the
exchange in Beauregard is right on point with the issue of whether or not
software article of manufacture claims constitute patentable subject
matter. 127 Furthermore, the USPTO conceded that article of manufacture
claims can be statutory subject matter in view of 35 U.S.C. § 101.128

However, the issue still remains, to what extent will these claims be
patentable through the USPTO?

B. Allowance of Article of Manufacture Claims Over 35 U.S.C. § 101

The USPTO's guidelines for 35 U.S.C. § 101 restrictions on software
article of manufacture claims are discussed in the recently published
"Examination Guidelines for Computer-Related Inventions." 9

Unfortunately, the new guidelines are not crystal clear. The USPTO
suggests that software claims that encompass any article of manufacture
in a generic manner should be patentable under 35 U.S.C. § 101 only if
the underlying recited process in the software claim is patentable. 130 For
instance, the Examiner must look to physical constraints or limited field
of use in the process portion of the claims for a favorable subject matter
determination."' The USPTO states, however, that any article of
manufacture claim that is limited to a specific manufacture is statutory
regardless of the nature or scope of the process limitations.132  This
position is similar to prior-stated USPTO examining positions.'3 3

technique could work wonders for mathematical algorithms, data structures, and other per
se nonstatutory subject matter, although the USPTO will put up a hard fight in many of
these circumstances.

127. See In re Beauregard, 53 F.3d 1583, 1584 (Fed. Cir. 1995).
128. Guidelines, supra note 57, at 429.
129. Id. at 429-30.
130. Id. at 429.
131. Cf. Parker v. Flook, 437 U.S. 584, 593 (1978) (claims must be examined as a whole

under 35 U.S.C. § 101 and not in selected pieces); Jones v. Hardy, 727 F.2d 1524, 1527 (Fed.
Cir. 1984) (reducing the claim to its general idea and rendering the claim not patentable on
this basis is improper); In re Gulack, 703 F.2d 1381, 1384 (Fed. Cir. 1983) (simply because a
portion of a claim is printed matter does not mean that this material should be discounted
from the claim under 35 U.S.C. §§ 101, 102, or 103). Therefore, selectively ignoring any
portion of a claim to render a 35 U.S.C. § 101 decision is improper.

132. Guidelines, supra note 57, at 429.
133. Article of manufacture claims which read on computer readable media have caused

the USPTO some anxiety for a significant period of time. For example, in June 1995, the
USPTO provided Proposed Guidelines for Computer-Implemented Inventions, 60 Fed. Reg.
28,778 (1995). In this document, the USPTO seemed to sugest that article of manufacture
claims for software stored on a disk would be allowed-only if "the specific physical
confiuration of the substrate of the computer-readable storage nvdium that represents the
data' is specifically laid forth in the claim. Id. at 28,780. This author and other
practitioners have interpreted this language to mean that if a CD was claimed, the
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An example of an article of manufacture claim is taken from claim
38 of issued U.S. Patent No. 5,461,488 (1994):

Article of Manufacture Claim Example 1. An electronic facsimile
communicator stored via storage media, the storage media
comprising:

a first plurality of binary values for receiving a facsimile
transmission and storing the facsimile transmission in a first data
format;

a second plurality of binary values for transforming the first
data format to a second data format;

a third plurality of binary values for scanning the second data
format to determine a recipient of the facsimile transmission out of
a plurality of potential recipients in a local area network, if no
direct recipient is determined, a default recipient or a recipient
identified by the third plurality of binary values as being the most
likely intended recipient of the facsimile transmission is set to be
the recipient;

a fourth plurality of binary values for electronically routing
the facsimile transmission to a recipient chosen from the plurality
of potential recipients by the scanning performed by the third
plurality of binary values; and

a fifth plurality of binary values for storing log data to keep a
history of past electronic routings of facsimile data.134

The claim above is not limited to any particular medium. The
recited "storage media" can be magnetic tape, optical disc, compact disc
(CD), hard disk, floppy disk, ferroelectric memory, electrically erasable
programmable read only memory (EEPROM), flash memory, EPROM,
read only memory (ROM), static random access memory (SRAM),
dynamic random access memory (DRAM), ferromagnetic memory, optical
storage, charge coupled devices, smart cards, and any sort of storage
media that is properly disclosed in the specification. The USPTO may
state that the claim thus reads on any article of manufacture and
accordingly will handle the claim as stated in the Examination

interrelation of the trenches (or like structure) on the CD substrate must be claimed to
render the claim patentable under 35 U.S.C. § 101. If a momory IC was claimed, specific
limitations of floating gate or ROM transistor placement and interconnection must be
claimed. In many cases, residual anxiety lived on in the USPTO for many years, often even
contrary to sweeping new federal court decisions such as Alappat and Iwahashi. Therefore,
the USPTO anxiety over article of manufacture claims must be investigated and understood
so that when residual anxiety about these new software claims surfaces in some art groups
and examiners in the USPTO, the software patent practitioners can better avoid cost
appeals and abandoned cases by providing a more intelligently crafted specification whic
leaves the attorney with an arsenal of possible responses to the Examiner's 35 U.S.C. § 101
rejection.

134. "Plurality of binary values" can be replaced with "computer instructions,"
"opcodes," "subroutines," "executable code," or "software," depending upon the mood of
the Examiner and the tastes of the inventor. The "storage media" in the preamble may be
replaced with "storage medium," "computer-readable nedium," "magnetic midium," etc., as
is deemed appropriate for the particular invention.
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Guidelines. 35  The use of other physical limitations and field of use
limits, such as "local area network," or "FAA transmission," will result in
the claim passing muster under USPTO procedures, since the claim does
not wholly preempt an algorithm in the abstract but is instead a claim
limited to a specific technology.13 6

If an Examiner rejects the article of manufacture claim with 35
U.S.C. § 101, the software patent practitioner may use two possible
avenues to rebut the rejection. First, within the originally filed patent
specification, one can provide detailed figures 1 37  and textual
description. 38  These detailed sections will lend enabling support to
claims that recite specific substrate configurations for the major software
storage media (CDs, magnetic disk, magnetic tape, and transistor-
configured IC memory) commonly used in the computer art. 39 This way,
any broad claims rejected under 35 U.S.C. § 101 for reading too
generically on any computer-readable manufacture will come into
compliance if amended to include "specific manufacture" claims for each
widely-used computer-readable medium. 40 However, this means that
the practitioner must: (1) draft at least four total claims to cover the four
most commonly used storage media,'4 ' (2) pay additional USPTO fees,'42

(3) lose (arguably forever) some exotic media coverage from the claims
(e.g., optical storage, ferroelectric storage), and (4) make the claims
narrower. Furthermore, under changes made to implement the General
Agreement on Tariffs and Trade (GATT), the patent term could last
nearly twenty years.1 43 Unfortunately, specific/narrow claims drafted to
specific storage media, such as a CD or a floppy disk, may be obsolete in
fewer than ten years, effectively reducing the valuable life of the software
patent.

The second way to approach a 35 U.S.C. § 101 rejection of an
article of manufacture claim is to attack the validity of the USPTO's
decision to ignore the article of manufacture limitations and to investigate
only the process limitations for a determination of patentability. 44 It is
probably desirable to attack the process described in the Examination

135. Guidelines, supra note 57, at 429.
136. See id.
137. 37 C.F.R. § 1.83(a) (1996).
138. 37 C.F.R. § 1.71 (1996).
139. Anything in the original specification can be selectively added to the claims to

overcome 35 U.S.C. § 101 hurdles. See supra text accompanying notes 69-71.
140. See Guidelines, supra note 57, at 429.
141. CD, magnetic disk, tape, and integrated circuit storage media.
142. See 37 C.F.R. §§1.16(b)-(c) (1996).
143. The term of patent is no longer seventeen years from issuance but twenty years

from filing. 35 U.S.C. § 154 (1994 & Supp. 1996).
144. Guidelines, supra note 57, at 429.
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Guidelines 4 ' as being improper in light of previous federal case law
before succumbing and amending the article of manufacture software
claims to include specific media configurations disclosed in the
specification. The practitioner should amend the claims to include
specific computer readable media only if she cannot convince the
Examiner that either the USPTO Examination Guidelines are improper or
that the claims already contain adequate structure to render them
patentable subject matter in view of 35 U.S.C. § 101.

The example below illustrates how a practitioner might amend the
Article of Manufacture Claim Example 1 above to describe a specific
storage embodiment, such as a compact disc (CD):

Article of Manufacture Claim Example 2. An electronic facsimile
communicator stored [via storage media] on a compact disc (CD)
having a top programmed surface the [storage media] compact disc
comprising:

a first plurality of [binary values] trenches formed within a
first portion of the top programmed surface which are spatially
configmred to provide a first set of binary values for receiving a
facsimile transmission and storing the facsimile transmission in a
first data format;

a second plurality of [binary values] trenches formed within a
second portion of the top programmed surface which are spatially
configured to provide a second set of binary values for transforming
the first data format to a second data format;

a third plurality of [binary values] trenches formed within a
third portion of the top programmed surface which are spatially
configured to provide a third set of binary values for scanning the
second data format to determine a recipient of the facsimile
transmission out of a plurality of potential recipients in a local
area network, if no direct recipient is determined, a default
recipient or a recipient identified by the third plurality of binary
values as being the most likely intended recipient of the facsimile
transmission is set to be the recipient;

a fourth plurality of [binary values] trenches formed within a
fourth portion of the top programmed surface which are spatially
configured to provide a fourth set of binary values for electronically
routing the facsimile transmission to a recipient chosen from the
plurality of potential recipients by the scanning performed by the
third plurality of binary values; and

a fifth plurality of [binary values] trenches formed within a
fifth portion of the top programmed surface which are spatially
configured to provide a fifth set of binary values for storing log
data to keep a history of past electronic routings of facsimile data.
The strategy outlined above should adequately protect software

article of manufacture claims from rejection under 35 U.S.C. § 101.

145. Id.
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Because persisting USPTO practice for examining software inventions
and the tests from the CAFC are largely form over function, a good
software practitioner will disclose a substantial degree of hardware and
physical substrate configuration in the software specification. The
practitioner will not initially claim these; rather, she will first attempt to
obtain broad software process and article of manufacture claims. If this
technique becomes too expensive or takes too much time, and thus loses
too many years of protection for the client under the new 20-years-from-
filing patent term, the practitioner should then gradually amend claims to
contain more hardware and physical limitations. The practitioner can
continue this process until the claims are either allowed with reasonable
scope or the USPTO/CAFC begins setting precedent that would
invalidate every hardware/computer patent ever issued in U.S. history.
It is unlikely that the USPTO or the CAFC would ever go that far.

C. USPTO Rejection Techniques Under 35 U.S.C. §§ 112 and 103

To limit the patentability of article of manufacture claims, the
USPTO can, and probably will, use a three-front attack on these claims.
The USPTO may use: (1) 35 U.S.C. § 101; (2) 35 U.S.C. § 112; or (3) 35
U.S.C. § 103, or any combination of the above, to attack the software
article of manufacture claims. The rejection techniques under 35 U.S.C. §
101 have been discussed above. The following sections discuss the
USPTO attacks using 35 U.S.C. §§ 112 and 103.

1. THE 35 U.S.C. § 112 REJECTION OF ARTICLE OF
MANUFACTURE CLAIMS

In addition to challenges under 35 U.S.C. § 101, the USPTO has
been, and may still be, ready to reject any Beauregard article of
manufacture claims as not enabled under 35 U.S.C. § 112, first
paragraph. The USPTO's position would be "you claim an article of
manufacture, but you do not teach how to make a disk, SRAM, tape or
CD in the specification or the drawings, and therefore your disclosure is
not enabling."' 46 Such a rejection may lead to all sorts of new matter
problems, specification amendments, and so forth. Fortunately, the
practitioner can avoid this type of rejection with some initial preventative
specification drafting. For instance, the practitioner can find technical
papers (e.g., IEEE papers), patents, and/or books that teach the
technology the practitioner wants to enable peripherally in the
specification and incorporate these documents into the specification by

146. See 37 C.F.R. § 1.83 (1996); 35 U.S.C. § 112, para. 1 (1994).
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reference. 147  It is therefore critical to disclose significant article of
manufacture structure limitations in the specification and/or drawings
not only to overcome 35 U.S.C. § 101 rejections as discussed above but
also to overcome or prevent the assertion of 35 U.S.C. § 112
nonenablement rejections.

2. THE 35 U.S.C. § 103 REJECTION OF ARTICLE OF
MANUFACTURE CLAIMS

A third manner in which the USPTO will attack article of
manufacture claims is under the obviousness test in 35 U.S.C. § 103. The
Examiner may claim that one of ordinary skill in the art would know to
place software onto storage media and therefore the article of
manufacture claims are obvious. This position not only violates common
sense, but it also violates decades of Federal Circuit opinions construing
and interpreting the scope of 35 U.S.C. § 103 and the meaning of
obviousness. 148  First, common sense dictates, for instance, that Intel's
new microprocessor (Pentium T

M Pro) may either be patentable or contain
patentable subject matter, even though engineers have known for decades
to place digital circuitry onto semiconductor wafers or printed circuit
boards. The fact that a known medium or substrate is used to instantiate
a novel procedure, function, or configuration should hardly render a claim
obvious. New microprocessors, even though manufactured on known
substrates, will contain patentable subject matter because the functions
and/or configuration of the new microprocessors are novel. A rejection
under 35 U.S.C. § 103 cannot be justified solely by the fact that the
invention is manifested in tangible media. If it is true that a new
processor and new program code would not be patentable because they
were made on a known starting material, then with equivalent logic, the
USPTO could state that it is known to use elements of the chemical
periodic table to make tangible objects, and therefore every potential
tangible object made by man is obvious.

147. A disclosure in a patent application may be deliberately supplemented or
completed by reference to the disclosure set forth in other patents or publicly available
documents. See In re Lund, 376 F.2d 982,989 (C.C.P.A. 1967). However, caution should be
used because for enablement, any public material may be disclosed, but the material needs to
support the claim or "essential material" needs to either be fully disclosed in the text of the
pecification or by a referenced U.S. patent. Quaker City Gear Works, Inc. v. Skil Corp.,
47 F.2d 1446, 1455 (Fed. Cir. 1984); see also MPEP § 608.01(p) (1994). Also, if the

specification fails to disclose specific details, one may argue that this material is: (1) well
known to one of ordinary skill in the computer art; or (2) properly claimed using the
doctrine of inherency under the new matter case law discussed previously. See supra text
accompanying notes 69-71.

148. See Kayton, Nonobviousness of the Novel Invention-35 U.S.C. § 103, in PATENr
PRACTICE (5th ed., vol. 1), at 5-1 (discussing 35 U.S.C. § 103 and ways in which 35 U.S.C. §
103 can be avoided using CAFC and CCPA case law).
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Decades of federal case law clearly indicate that 35 U.S.C § 103
should not be interpreted in this manner. For example, the following
arguments can be made under federal case law: (1) the novel combination
of old elements is patentable when new and useful functionality is
obtained over the prior art;14 9 (2) all claim limitations must be considered,
especially when missing from the prior art;5 0 and (3) the prior art does
not teach the problem or a source of the problem solved or addressed by
the software.' Further, it is hard to believe that: (1) software for
determining a cure for every cancer for individual patients once blood
data is provided to the software program; (2) Internet software which
transmits newly released theater movies directly to your home for
viewing; (3) intricate control software on disk which enables the
manufacture of room temperature superconductor material that is not
brittle; or (4) software which enables life support for a manned space
flight to Mars, could all be deemed obvious on the ground that it is known
to place software onto storage media.

A word of caution is in order. Some 35 U.S.C. § 103 rejections are
warranted. Taking an algorithm well known in hardware and performing
it in software, and vice versa, is obvious in most circumstances. Taking
the process of balancing a checkbook as done by hand for many years
and programming this same process into a computer is obvious, absent
some revolutionary new additions required by the software embodiment.
However, a new function or new method implemented in software should
be just as patentable in view of 35 U.S.C. § 103 as a new function or new
method implemented in hardware, even if known pieces or known steps
are utilized.

149. If elements are combined to obtain a new result, then the item or process should be
patentable and not rejected under 35 U.S.C. § 103, regardless of the fact that old elements or
knowledge are embodied in the patented structure. See Seymour v. Osborne, 78 U.S. (11
Wall.) 516, 541 (1871) (U.S. historical adoption of the new result test); Sakraida v. Ag Pro,
Inc., 425 U.S. 273, 281-82 (1976) (combination of known elements are patentable if they
produce a "synergistic result" or a new or different function); Ryko Mfg. Co. v. Nu-Star
Inc., 950 F.2d 714,716 (Fed. Cir. 1991); Alcon Lab. Inc. v. Allergan Inc., 17 U.S.P.Q.2d 1365,
1373 (N.D. Tex. 1990) (even without "synergy" a combination of old elements may be
patentable under 35 U.S.C. § 103); American Hoist & Derrick Co. v. Sowa & Sons, Inc., 725
F.2d 1350, 1360 (Fed. Cir. 1984) (claims of combination of old elements may be allowed
even without a new result or function); In re Raynes, 7 F.3d 1037, 1039 (Fed. Cir. 1993)
(USPTO bears burden of proving that combination of old elements is obvious).

150. If the software operational limitations of the article of manufacture claims are not
taught in the prior art, then the claim, when taken as a whole as required under 35 U.S.C. §
103, is patentable under 35 U.S.C. § 103. See In re Fine, 837 F.2d 1071, 1075 (Fed. Cir.
1988); In re Gulack, 703 F.2d 1381, 1384 (Fed. Cir 1983) (the claim must be read as a whole
and software limitations cannot be dissected from the prior art to support a rejection under
35 U.S.C. § 103); Jones v. Hardy, 727 F.2d 1524, 1528 (Fed. Cir. 1984) (the invention cannot
be reduced to an idea (e.g. putting software on a disk) with the goal of using the
obviousness of this idea to render the total claim unpatentable).

151. See In re Sponnoble, 405 F.2d 578 (C.C.P.A. 1969); In re Peehs, 612 F.2d 1287
(C.C.P.A. 1980).
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Accordingly, with proper study of the case law and proper
specification drafting before filing the patent application, a practitioner
can minimize costs effectively, minimize time lost in prosecution, avoid
abandonment, and avoid much aggravation when placing software article
of manufacture claims in a software patent application. A software
patent practitioner should attack a 35 U.S.C. § 103 rejection on two
grounds. First, the rejection should be attacked technically, i.e., the prior
art combination does not arrive at what the claim currently states.
Second, the rejection should be attacked legally, i.e., the case law states
that this is an improper 35 U.S.C. § 103 rejection. These two techniques
should be used before 35 U.S.C. § 103 secondary considerations, claim
amendments, and file wrapper estoppel comments are used to overcome
a 35 U.S.C. § 103 rejection.'52

D. Summary of Beauregard Article of Manufacture Claims
In summary, the software article of manufacture claim will allow the

patent holder to: (1) improve the value of his or her patent when
licensing; (2) sue and obtain judgments against infringers over whom the
patent holder would otherwise not prevail; (3) decrease the chances of
lengthy litigation due to an increased probability of success on direct,
induced, and contributory infringement case law; and (4) provide
alternative portfolio strategies for the client. The prosecution obstacles
created by article of manufacture claims under 35 U.S.C. §§ 101, 103,
and 112 may well be worth the trouble in order to obtain issued U.S.
software patents. Article of manufacture claims are less troublesome if
the practitioner provides adequate specification disclosure initially. This
procedure also inherently provides some fall-back hardware limitations
for the claims.

VI. METHOD OF MANUFACTURE CLAIMS

In many circumstances, the innovative software is not very
expensive to purchase and/or produce, or the software has little
monetary value when claimed alone. However, one or more infringing
corporations may use even inexpensive software to manufacture or
control the manufacture of millions or billions of dollars in product per
year. For these software innovations, the true royalty base lies not in the
software itself but in the method of manufacture that the software
performs. In some cases, the software enables the making of a product
where prior techniques could not. In other cases, the new and novel

152. For a detailed discussion of other 35 U.S.C. § 103 rebuttal strategies, see Kayton,
supra note 148.
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software may improve product yield or reduce scrap, reduce
manufacturing cost, improve time to market, provide greater throughput
so that more articles are manufactured per hour than previously possible,
provide for greater manufacturing accuracy and tighter tolerances,
improve profits, and so on. In these circumstances, if the software
practitioner were to draft only: (1) structure claims limited to the
computer and the software in combination; (2) process claims limited to
the software alone; (3) Alappat means-plus-function claims limited to a
"new machine" or a computer; and (4) Beauregard article of manufacture
claims, the client's patent might not produce maximum royalty potential.
A patent holder can arguably improve the software patent royalty base
by including applicable method of manufacture claims in a software
patent application. i5 3

A. Comparison Between a Conventional Process and a Method of
Manufacture Claim

For example, assume software for monitoring and controlling
plasma intensity in a semiconductor deposition chamber to improve
deposition film thickness, yield, film integrity, and composition may be
purchased from a vendor for $5,000. The claim for this invention may
read:

Conventional Process Claim Example. A computer-implemented
process for adjusting plasma luminosity comprising the steps of:

reading an input luminosity which defines an initial
luminosity value, the input luminosity being read from a memory
using a CPU;

monitoring the input luminosity value over time and force
adjusting the input luminosity over time via control signals output
from the CPU such that the input luminosity is maintained within
a standard deviation of .001% from the initial luminosity value;

setting error flags in the memory to warn of gross variations in
the standard deviation of the input luminosity; and

setting binary values for shutting off power to power supplies
which supply power to create the input luminosity if a serious
process fault is detected by the CPU.
This process claim may be interpreted as being limited to the

software alone and/or the hardware system on which it is executed.
Nothing in the claim recites the products made, and the royalty base may

153. See Kori Corp. v. Wilco Marsh Buggies & Draglines, Inc., 761 F.2d 649, 656 (Fed.
Cir. 1985) (court probably awarded damages on the entire market value theory of
infringing machines, rather than on the portion of the machine that included the patented
product); TWM Mfg. Co., Inc. v. Dura Corp., 789 F.2d 895, 900 (Fed. Cir. 1986) (providing
another example of the entire market value theory); State Indus., Inc. v. Mor-Flo Indus., Inc.,
883 F.2d 1573, 1580 (Fed. Cir. 1989) (larger damages are acceptable when the patented
feature is the basis for customer demand).
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therefore be limited to the software and/or inexpensive computer
hardware. Furthermore, all other claims in the patent are likely to include
structure claims limited to the computer hardware, Alappat claims limited
to the "new machine" or computer, and article of manufacture claims
under Beauregard which will have a one-time sales price of $5,000 per
software purchase (and may very well be a single purchase or at least less
than several hundred purchases per infringing corporation). Due to the
choice of strategy used during prosecution, a potential infringer would
argue that the reasonable royalty for these claims is dependent upon the
$5,000 purchase price for the software, and is not based upon any
method of manufacture using the software. A royalty equal to a small
percentage of $5,000 is hardly a reason to file suit in federal district
court.

However, the patent holder will have a better royalty position if the
practitioner views the invention in a slightly different light. If the
practitioner views the new software as an aspect of a method for
depositing a film on a semiconductor wafer in order to mass manufacture
semiconductor wafers, the practitioner could draft additional claims that
would arguably increase the client's royalty base by orders of magnitude:

Method of Manufacture Claim Example. A method for
manufacturing a semiconductor wafer comprising the steps of:

placing the semiconductor wafer into a deposition processing
chamber;

creating a plasma environment in the chamber to begin
deposition of a layer of material onto the semiconductor wafer;

reading an input luminosity provided from the chamber which
defines an initial luminosity value, the input luminosity being
stored in memory and read by a CPU;

monitoring the input luminosity value over time and force
adjusting the input luminosity over time such that the input
luminosity is maintained within a standard deviation of .001%
from the initial luminosity value;

setting error flags in memory to warn of gross variations in the
standard deviation of the input luminosity;

setting binary values for shutting off power to power supplies
which supply power to create the input luminosity if a serious error
is detected by the CPU;

terminating the plasma once the layer of material is
completely deposited onto the substrate; and

removing the wafer from the chamber.
With this type of claim, the patent holder now has a system he or

she can license for higher royalties, rather than just a software package to
sell at a fixed rate.

With a proper mindset, a software patent attorney can characterize
any software that performs a manufacturing operation as a method of
manufacture. For example, a compiler for C code is a method for mass
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producing compiled computer code onto computer readable media; a
method for positioning bolts into a widget using a robot is a method for
manufacturing a widget containing the bolts; software for controlling the
temperature in a chemical reaction chamber is a method for making the
chemical; a computer aided design (CAD) tool for designing an integrated
circuit (IC) is a method for designing and mass manufacturing integrated
circuits; a computer aided manufacturing (CAM) tool for jet engine design
is a method for making jet rockets; software for setting up splines in
memory and sending x, y, and z coordinates to an I/O port for motor
control is a method for cutting a contour into an object to produce
paneling for home building, and so on. The use of method of manufacture
claims has many advantages, which are discussed below.

B. Advantages of Software Method of Manufacture Claims

Three advantages result from using method of manufacture claims
in a software patent. First, since method of manufacture claims contain
physical limitations, specific application limitations, more-than-post
solution-activity limitations, and the like, the CAFC case law cited above
and USPTO policy outlined in the Examination Guidelines will result in
these claims being easily allowed over 35 U.S.C. § 101. A second
advantage is that the royalty base may improve, given current federal
case law on infringement damages. Third, the method of manufacture
claim may enable additional actions against foreign software-using
companies which may not be possible when claims are limited only to the
software routines. The latter two advantages will be analyzed in further
detail below.

1. DAMAGE ADVANTAGES OF USING SOFTWARE METHOD
OF MANUFACTURE CLAIMS

The software patent inventor or assignee may obtain larger damage
awards when claiming the method of manufacture than when relying
exclusively on claims directed purely to the software in isolation. A
patent holder has three primary ways in which to collect damages for
infringement, each of which must be investigated in light of software
method of manufacture claims.'" 4 One method for obtaining damages is
to develop an established royalty base through licensing or other similar
law suits. 5 ' For instance, if the software patent owner were to obtain

154. 35 U.S.C. § 284 (1994); see also SmithKline Diagnostics, Inc. v. Helena
Laboratories Corp., 926 F.2d 1161, 1163 (Fed. Cir. 1991) (discussing reasonable royalty,
established royalty, and lost profits damages).

155. A complete discussion on the doctrine of established royalty as a measurement of
infringement damage is a paper in and of itself. For case law in this area, see Seymour v.
McCormick, 57 U.S. (16 ow.) 480, 481 (1853); Rude v. Westcott, 130 U.S. 152, 154 (1889);
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more than one monetarily high royalty payment or acquiescence from
more than one licensee for the software claim reciting the integrated
method of manufacture, then subsequent courts would be likely to enforce
this royalty as reasonable. In the above Conventional Process Claim
Example, an infringer would be unlikely to be willing to pay much more
than $5,000 for infringing the claim, and the infringer would go to court if
the patent holder demanded millions in royalty payments over the
years.5 6 However, an infringer would be more likely to pay a percentage
of manufactured product profits if confronted with a claim such as the
Method of Manufacture Claim Example given above.

Where an established royalty is not available for review by the
court, the court may use the concept of reasonable royalty to calculate
infringement damages. 57 Arguably, given the current reasonable royalty
case law, the Method of Manufacture Claim Example above will provide
for greater reasonable royalties than the Conventional Process Claim
Example. Since the method of manufacture claim will cost roughly $100
to add to a U.S. patent5 8 plus the cost of drafting, the slight additional
up-front prosecution cost is well worth even a slight possibility of
massively increasing the royalty base for the client. The practitioner may
even be able to add method of manufacture limitations to the software
claim strategy via dependent claims, which could further reduce patent
filing costs and restriction requirements for the client, while still providing
an extremely valuable royalty base position in licensing and litigation.5 9

The third method for awarding damages is to award the plaintiff
lost profits for infringement by its competitors. Lost profits are a

Faulkner v. Gibbs, 199 F.2d 635, 638 (9th Cir. 1952) (established royalty must be set prior
to the infringement currently at issue, paid by an adequate number of people to imply
reasonableness, uniform at the place where the licenses are issued, not paid under threat of
litigation, for similar ights/activities under the patent); Deere & Co. v. Int'l Harvester Co.,
710 F.2d 1551, 1557 (Fed. Cir. 1983) (one licensee is not enough to create an established
royalty); Allen Archery, Inc. v. Browning Mfg. Co., 898 F.2d 787, 788 (Fed. Cir. 1990).

156. Royalty payments and patent awards in the federal courts for tens to hundreds of
millions or even billions of dollars are not that unusual. Given rough cost-benefit analysis,
a few million dollars spent on a settlement will be well spent if it avoids the risk of having
to pay hundreds of millions of dollars, even if the risk is small (especially since the defense
itself, even if successful, is likely to cost the defendant on the order of millions of dollars).
From the defendant's perspective, the desirability of defending this law suit may be
diminished by providing method of manufacture claims incorporating the software
innovation.

157. For case law in this area, see Suffolk v. Hayden, 70 U.S. (3 Wall.) 315 (1865);
Coupe v. Royer, 155 U.S. 565 (1895); Georgia-Pacific Corp. v. United States Plywood Corp.,

318 F. Supp 1116 (S.D.N.Y. 1970); Panduit Corp. v. Stahlin Bros. Fibre Works, 575 F.2d
1152 (6th Cir. 1978); Bio-Rad Lab., Inc. v. Nicolet Instrument Corp., 739 F.2d 604 (Fed. Cir.
1984); Del Mar Avionics, Inc. v. Quinton Instrument Co., 836 F.2d 1320 (Fed. Cir. 1987);
Fromson v. Western Litho Plate & Supply Co., 853 F.2d 1568 (Fed. Cir. 1988); Polaroid
Corp. v. Eastman Kodak Co., 16 U.S.P.Q.2d 1481 (D. Mass. 1990).

158. See 37 C.F.R. §§ 1.16, 1.17 (1996) for fee amounts.
159. This technique may have the additional advantage of avoiding the additional cost

and lost prosecution time associated with a restriction requirement.
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reasonable measure of damages in patent infringement suits. 60  A
plaintiff is entitled to lost profit damages if she can prove: (1) demand
for the product in suit; (2) absence of acceptable noninfringing substitutes
to the patent in the suit; (3) the plaintiff's ability in terms of capacity to
meet the demand brought on by the infringing goods; and (4) the amount
of profit that the plaintiff would have made on the product in suit,
absent the infringement.16 ' For the above Conventional Claim Example,
the lost profits on the sale of the software itself may be much less than
the $5,000, the purchase price for the software. However, for the Method
of Manufacture Claim Example, the revenue lost to infringing competitors
engaged in the mass manufacture of semiconductor wafers over many
years using the infringing software may easily climb into billions of dollars
per infringer. 162 Under the third Panduit factor listed above, a software
innovator will only be entitled to these large damage awards if it would
have been able to exploit the demand for the product. Thus, a
corporation that manufactures only software will never be able to get lost
profits on manufactured produts.163

160. For case law on the issue of damages based on lost profits, see Yale Lock Co. v.
Sargent, 117 U.S. 536 (1886); Story Parchment Co. v. Paterson Parchment Paper Co., 282
U.S. 555 (1931) (even if lost profit damages cannot be proven exactly, the proof of some
damage is enough for jury to set an award as best as it can); Datascope Corp. v. SMEC Inc.,
879 F.2d 820 (Fed. Cir. 1989); Paper Converting Machine Co. v. Magna-Graphics Corp.,
745 F.2d 11, 21 (Fed. Cir. 1984) (causation requirement satisfied for lost profit when
reasonable probability of causation exists); Kaufman Co. v. Lantech, Inc., 926 F.2d 1136
(Fed. Cir. 1991); Gyromat Corp. v. Champion Spark Plug Co., 735 F.2d 549 (Fed. Cir. 1984);
Lam, Inc. v. Johns-Manville Corp., 735 F.2d 604 (Fed. Cir. 1983).

161. Panduit Corp. v. Stahlin Bros. Fibre Works, 575 F.2d 1152, 1156 (6th Cir. 1978);
see also Bio-Rad Lab. v. Nicolet Corp., 739 F.2d 604, 616 (Fed. Cir. 1984).

162. It must also be remembered that many companies create software solutions in an
attempt to further goals other than the nere sale of the software itself. For example, Intel
may create a software CAD tool useful for designing floating gate remory products. Since
Intel does not plan on selling the software and since Intel has no interest in suing various
software vendors due to the fact that these software companies provide Intel with other
software tools, pure software claims may have little value to Intel. However, method of
manufacture claims which prevent a competitor from either buying or developing knock-off
CAD tools and prevent competitors from using these knock-off tools to manufacture
competing floating gate memory products are advantageous for companies like Intel.

163. A controversial issue with respect to lost profits damages and method of
manufacture claims lies in the fact that software usually improves upon a prior art
manufacturing process which was previously used by the infringer. The defendant will
argue that noninfringing or prior art manufacturing substitutes limit the damages for
infringement. However, many courts have determine that if the patented process and the
prior art noninfringing substitutes vary significantly in terms of cost, functionality,
performance, advantages, disadvantages, time to market, profit potential, and feasibility
then alternatives will not reduce the lost profit compensation. See, e.g., Radio Steel & Mg.
Co. v. MTD Prods., Inc., 788 F.2d 1554, 1555 (Fed. Cir. 1986); TWM Mfg. Co., Inc. v. Dura
Corp., 789 F.2d 895, 900 (Fed. Cir. 1986); Smithkline Diagnostics, Inc. v. Helena Lab. Corp.,
926 F.2d 1161, 1163 (Fed. Cir. 1991); Kaufman Co. v. Lantech, Inc., 926 F.2d 1136, 1140
(Fed. Cir. 1991); Uniroyal, Inc. v. Rudkin-Wiley Corp., 939 F.2d 1540, 1544 (Fed. Cir. 1991).
Therefore, if the patent holder can show that the method of manufacture as a whole is
superior over prior art substitutes, then the defendant will not be allowed to become
unjustly enriched from the use of the patent holder's manufacturing benefits.
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2. IMPORTATION AND I.T.C. ADVANTAGES WHEN USING
SOFTWARE METHOD OF MANUFACTURE CLAIMS

To illustrate an additional benefit to method of manufacture claims
in U.S. software patents, assume that a client has obtained a better-than-
average software patent, containing structure claims, process claims,
Alappat means-plus-function claims, and Beauregard article of
manufacture software claims. The client's competitor develops similar
software in Japan. The Japanese competitor uses this infringing software
to manufacture widgets, which it then imports into the U.S., thereby
swallowing your client's market share in the U.S. The client would like to
file an International Trade Commission (ITC) action and obtain an
injunction to stop the importation of the goods manufactured by the
Japanese competitor.1 64 These injunctions are only available on infringing
products imported to or exported from the U.S. However, the actual
infringing devices embodying the software structure claims and the
means-plus-function claims are made in Japan and are never imported to
or exported from the U.S. in any manner. With respect to Beauregard
article of manufacture claims, any disks, tapes, or memory integrated
circuits containing the software are also not imported to or exported from
the U.S. Therefore, these three types of software claims are probably
useless to your client in the ITC and are useless to stop importation of the
Japanese widgets into the U.S.

Further, with respect to the Conventional Process Claim Example
given above, the competitor may argue that this claim is a process claim
that recites memory and a plasma as the products it produces. The
plasma and the memory elements that the software code modifies are not
imported from Japan into the U.S. Therefore, the pure software process
claims may be difficult to assert in the ITC for injunctive purposes.
Further, process claims like the Conventional Claim Example are more
likely to be found invalid under current U.S. case law because they are
more likely to contain abstract or intangible limitations, as opposed to the
more tangible and "physical" method of manufacture claims. 65 Software
method of manufacture claims, however, do provide a way to get an ITC
injunction. Products imported into the U.S. that are made by a process
patented in the U.S. are deemed to be infringing under 35 U.S.C. § 271(g).

164. This action is authorized by the Omnibus Trade and Competitiveness Act of 1988,
codified at 35 U.S.C. §§ 271(g), 287(b), 295 (1994); 19 U.S.C. § 1337 (1994).

165. See Guidelines, supra note 57, at 429-30; Massachusetts Inst. of Technology v. AB
Fortia, 774 F.2d 1104 (Fed. Cir. 1985) (invalid claims result in no violation of the Tariff
Act); Texas Instruments Inc. v. U.S. I.T.C., 854 F.2d 1327 (Fed. Cir. 1988) (claims were held
invalid and not infringed in ITC, resulting in lost time, greater cost, and review in the
CAFC; eventually reversed in part on validity holding); Levi Strauss & Co. v. Golden Trade
S.r.L., Nos. 92 Civ. 1667 (RPP), 90 Civ. 6291 (RPP), 90 Civ. 6292 (RPP), 1995 WL 710822
(S.D.N.Y. 1995) (claims attacked under 35 U.S.C. § 101).
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The patent holder is thus entitled to an injunction to prevent importation
of these products. Therefore, the client's ability to get quick relief from
foreign use of infringing manufacturing software may hinge entirely on the
software patent draftsperson's ability to secure software-implemented
method of manufacture claims for the client.

In sum, method of manufacture claims provide increased chances of
validity under 35 U.S.C. § 101, a greater chance for improved monetary
compensation, and improved positions when attempting to obtain
injunctive relief against importation by foreign corporation.

VII. DATA STRUCTURE CLAIMS

Obtaining claim coverage for data structures in addition to software
algorithms may be very advantageous for a client. A data structure is "a
physical or logical relationship among data elements, designed to support
specific data manipulation functions." '66  Under federal case law,
obtaining patent protection for a machine and hardware-limited software
algorithm is easier than obtaining patent protection for a data
structure. 67 This section will explain why data structure claims should
be statutory subject matter.

A. Using a Software Patent to Protect Software Data Structures

In the recent case In re Lowry, 168 the CAFC stated that data
structures that comprise sequences of bits stored in the memory of a
computer as electrical (or magnetic) signals that represent information are
acceptable under 35 U.S.C. § 101. In Lowry, the court found the following
claim to be statutory under 35 U.S.C. § 101:

A memory for storing data for access by an application program
being executed on a data processing system, comprising:
a data structure stored in said memory, said data structure including
information resident in a database used by said application
program and including: a plurality of attribute data objects stored

166. Guidelines, supra note 57, at 427 n.27 (citation omitted).
167. See In re Warmerdam, 33 F.3d 1354, 1358, 1361-62 (Fed. Cir. 1994) (the limitations

of "memory" and "machine" rendered claim 5 patentable, whereas "data structure" did not
render claim 6 patentable). The court stated that "data structure" is not one of the
categories enumerated in 35 U.S.C. § 101 and that a "data structure" may be either logical
or physical in nature, where the logical instantiation is definitely an "abstract idea" and
not patentable under 35 U.S.C. § 101. The court seems to suggest that if one focuses on the
physical limitations and physical interconnectivity of a data structure (not just the logical
relationship)' this will render the claimpatentable. Id. at 1362. See also In re Bradley, 600
F.2d 807, 811 (C.C.P.A. 1979) (claims to data structure held valid under 35 U.S.C. § 101 due
to physical structural limitations in the claims and specification); In re Lowry, 32 F.3d
1579, 1583 (Fed. Cir. 1994) (data structure held patentable since the structure recited was
specific electrical or magnetic structural elements in a memory).

168. 32 F.3d 1579, 1580-81 (Fed. Cir. 1994).
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in said memory, each of said attribute data objects containing
different information from said database;

a single holder attribute data object for each of said attribute
data objects, each of said holder attribute data objects being one of
said plurality of attribute data objects, a being-held relationship
existing between each attribute data object and its holder attribute
data object, and each of said attribute data objects having a being-
held relationship with only a single other attribute data object,
thereby establishing a hierarchy of said plurality of attribute
data objects;

a referent attribute data object for at least one of said attribute
data objects, said referent attribute data object being
nonhierarchically related to a holder attribute data object for the
same at least one of said attribute data objects and also being one of
said plurality of attribute data objects, attribute data objects for
which there exist only holder attribute data objects being called
element data objects, and attribute data objects for which there also
exist referent attribute data objects being called relation data
objects; and

an apex data object stored in said memory and having no being-
held relationship with any of said attribute data objects, however,
at least one of said attribute data objects having a being-held
relationship with said apex data object.169

Not only did the court find that the above claim was patentable

subject matter because it recited memory and physical data structure

elements, the court further held that the inclusion of a database, a central
processing unit (CPU) means for processing the application program, and

a memory means for holding the claimed data structure would clearly

render any data structure claim patentable as an electrical system or

article of manufacture under 35 U.S.C. § 101.170 Further, Lowry held that

the USPTO and the courts must consider printed matter (e.g., the
database) contained in a data structure claim when they evaluate data

structure claims under 35 U.S.C. §§ 102 and 103.171 In summary, Lowry

held that if a machine is programmed in a certain new and nonobvious

way via a data structure, then the machine is physically different from

the machine without that structure because memory elements in the

machine are arranged differently. 17 2 If the claim is in any way more than

a mere abstraction, such as a data structure stored in specific electrical or

magnetic structural elements in a memory, the claim is patentable under
35 U.S.C. § 101.173

169. Id. at 1581.
170. Id. at 1582.
171. Id.
172. Id. at 1583.
173. Id. at 1583-84.

1996



418 BERKELEY TECHNOLOGY LAW JOURNAL

Further, the USPTO Examination Guidelines also address how to
make data structures statutory. Data structures are "descriptive
material" according to the USPTO, much like music, literary works and
pictures stored on a CD or a disk are descriptive.'74 "Descriptive
material" is nonstatutory per se when the material is non-functional. 7 '
Examples of non-functional descriptive material include music, literary
works and a compilation or mere arrangement of data. 76 However,
descriptive material that is "functional" may be statutory in some
cases.' 77 The USPTO states that functional descriptive material when
recorded on computer readable medium becomes structurally and
functionally interrelated with the computer readable medium, and is thus
statutory. 78  Because the USPTO defines data structures to be
functional,179 when these data structures are claimed to define structural
and functional interrelationships with other claimed aspects of the
invention, thereby permitting the data structure's functionality to be
realized, such claims should be statutory."°

An example of a successful data structure claim is taken from claim
24 in U.S. Patent No. 5,414,701 (1994):

Data Structure Claim Example. A data structure for performing
address compression in an asynchronous transfer mode (ATM)
system, the data structure comprising:

a link array, the link array containing a plurality of entries
wherein one of the entries is accessed for each incoming ATM data
cell, each entry in the plurality of entries comprising a virtual
path pointer;

a plurality of virtual path tables wherein each virtual path
pointer in the link array is used to address a unique one virtual
path table in the plurality of virtual path tables, each virtual
path table in the plurality of virtual path tables comprising at
least one virtual path entry, the at least one virtual path entry
comprising a virtual channel pointer; and

a plurality of virtual channel tables wherein each virtual
channel pointer in the plurality of virtual path tables is used to
address a unique one virtual channel table in the plurality of
virtual channel tables, the unique one virtual channel table
comprising a plurality of entries wherein one of the entries in the

174. Guidelines, supra note 57, at 427.
175. Id. The theory behind this rule derives from the printed matter doctrine, which

stands for the theory that if an invention is primarily embodied in legible form on printed
paper, then copyright should protect the work and patents should not be used. See In re
Miller, 418 F.2d BE (C.C.P.A. 1969); In re Jones, 373 F.2d 1007 (C.C.P.A. 1967).

176. Guidelines, supra note 57, at 427.
177. Id.
178. Id.
179. See supra text accompanying note 166.
180. Guidelines, supra note 57, at 427.

VOL 11.2



DRAFTING STRATEGY FOR U.S. SOFTWARE PATENTS

plurality of entries comprises an ingress connection identifier for
routing ATM data in the asynchronous transfer mode (ATM) system.

B. Barriers to Data Structure Patentability

Despite the holding in Lowry and statements in the USPTO
Examination Guidelines that data structures can be patentable, this
author has faced numerous rejections from the USPTO for data structure
claims. The USPTO seems to have adopted a position that data
structures do not interrelate with computer-readable media as does
software code, and are therefore non-functional.1 8 ' Thus, the USPTO
seems to view data structures more like music, text, or pictures stored on
a CD or a disk, which are non-functional and not patentable. For the
reasons discussed below, data structures should be considered no
different from software and just as functional.

First, it is improper for the USPTO to draw a connection between
data structures and common forms of non-functional material. Pure
music, binary pictures and readable text are passive information that
may be displayed and stored by a computer; however, this information
does not instruct a computer to perform an operation (i.e., is not
executable in most cases) and does not alter computations in a computer
in a functional manner (i.e., is not read as functional input data in most
cases). Consider the following: suppose someone digitizes a Mozart
song onto a magnetic disk and places the magnetic disk in a computer.
The user presses "play" and the computer executes functional software
to play Mozart's music from the disk. The computer will perform the
same executable function if a Van Halen song was placed onto the
magnetic disk instead of Mozart. There arguably is no difference. The
functioning of the computer is arguably the same since the song is passive
information/data and the computer does not care about or substantially
change functionality depending upon what digital music data is stored on
the disk. In addition, a GIF picture of the Rocky Mountains will be
displayed via executable computer code in a functional manner that is
identical to the functional manner used by the executable computer code
to display a GIF of Captain Kirk on the Starship Enterprise.

On the other hand, when software code and/or software data
structures are altered on a computer by changing disks or the like, the
machine will functionally perform a completely different operation since
software and data structures are active features and not passive data
within the computer system. One must be careful not to confuse a data
structure with data; one is patentable and the other usually is not. Also

181. This position directly contradicts the definition of data structures contained in the
Examination Guidelines. See supra text accompanying note 166.
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consider Lowry, which states that "[t]he printed matter cases have no
factual relevance where 'the invention as defined by the claims requires
that the information be processed not by the mind but by a machine, the
computer."" 82 Music, English text, and visual pictures are information
that are presented in a form for easy and efficient processing by the
human mind. I can readily comprehend a picture on a 17" screen, case
law text displayed by WestlawTM, or music played from a speaker.
However, I cannot easily understand and traverse binary code, B trees,
linked lists, hash tables, hierarchical arrays, multi-level feedback queues,
and FIFOs, since these items are data structures designed for easy
traversal and processing by a computer and not a human mind. Both
software and data structures are functional and both should be
considered statutory subject matter for this reason.

Second, data structures should actually be more patentable than
software because software is arguably more like printed matter.'83

Unless a programmer has written self-modifying executable software
code, the software code is fixed in memory and never changes. The
software instructs the computer to do something and to that extent is
"functional." However, the software itself can be viewed like a statue,
which once created is fixed for all time. In comparison, if software
programs are unchanging statues, then data structures are moving and
changing machines. They can be totally destroyed, moved to different
locations, changed over time, be expanded in size and/or contents,
reduced in size and/or contents, changed in value, created from smaller
pieces, and so on. Data structures change radically every millisecond in a
functional manner. Thus, data structures should be even more patentable
than software because they are typically more functional and more
dynamic in form than the executable code that the courts have so widely
embraced as patentable subject matter.

Third, separating what is executable software code from what is a
data structure in computer storage is very difficult. When executing a
compiler to compile code, the compiler A compiles high level computer
code B into executable object code C. To the compiler, the code B and
code C are data structures that require manipulation as do any other
textual or numerical data structure. To another program or hardware, the
same code portions B and C are executable software. VerilogTM code of a
CAD design tool, which represents an integrated circuit executable code,
can be viewed as simulation-dependent code, a data structure, or a little
of both. Wingz TM code written within a WingzTM spreadsheet may be
viewed either as a data structure within the Wingz TM application or as

182. Lowry, 32 F.3d 1579, 1583 (Fed. Cir. 1994) (quoting In re Bernhart, 417 F.2d 1395,
1399 (C.C.P.A. 1969)).

183. See supra note 175.
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software executed by the WingzTM application. The code used to play a
computer game is functional software when it is executed by a processor,
but is a data structure when it is broken into pieces and transmitted over
the Internet. Sometimes executable software code is a data structure and
other times a data structure is executable software code. To say that one
is patentable subject matter while the other is not cannot be justified.

The USPTO has recently adopted a position whereby an item that
is restricted in claims to "specific" machines or manufactures will be more
likely to be statutory under 35 U.S.C. § 101 than an item which is not
restricted to "specific" machines or manufactures. 184  This position
should also render data structures more patentable than executable
software code. For example, static and unchanging software executable
code can be stored in ROM memory. 8 ' Most data structures, on the
other hand, are dynamic and cannot be stored in ROM memory because
user-initiated write operations to memory are almost always required in
order to maintain a data structure. EPROM and EEPROM memory are
likewise more feasible for software than data structures due to their long
write/erase times, which render dynamic changes inefficient. 8 6  In
addition, case law aside from Lowry supports the conclusion that both
software and data structures are patentable subject matter. If software,
a series of functional Os and is, can render memory, disks, and
computers patentable subject matter under Warmerdam, Alappat, Trovato,
and Beauregard, then a data structure, which is a series of functional Os
and is, should likewise be considered a new machine or new article of
manufacture. 8 7 For these reasons, data structures are arguably more
limited to specific storage media than software. They are more similar to
new machines or articles of manufacture than software, and should
therefore be more likely to overcome 35 U.S.C. § 101 rejections.

C. The Advantage of Data Structure Claims

The advantage of the data structure claim is clear. A novel data
structure typically can be made by more than one process (i.e. software
algorithms). In addition, a novel structure can perform many different

184. Guidelines, supra note 57, at 429.
185. In fact, the very software heart of Wintel-based computer systems is stored as a

Read Only Memory Basic Input/Output System (ROM BIOS) that is comprised of all read
only memoy (ROM) cells. See PETER NORTON, INSIDE THE PC (1995). Furthermore, many
microcontrollers, such as the HC11, HC16, HCO5, and like microcontrollers available from
Motorola Inc., are provided with ROM sections solely to store software executable code.
These ROM areas are inadequate to store most databases in existence today since
databases usually must be written to or changed over the course of time.

186. For examples of the dynamic nature of data structures, see THOMAS L. NAPS &
BHAGAT SINGH, INTRODUCTION TO DATA STRUCTURES WITH PASCAL (1986).

187. See In re Beauregard, 53 F.3d 1583, 1584 (Fed. Cir. 1995); In re Alappat, 33 F.3d
1526, 1545 (Fed. Cir. 1994) (en banc).
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functions. These functions and many methods of formation may allow a
potential infringer to avoid infringing a software patent that contains only
structure claims, process claims, Alappat means-plus-function claims, and
the like. However, a practitioner can draft a data structure claim so that
the patent is infringed regardless of both the use of the data structure and
the method used to form the data structure. The final structure that
results from any of these uses and methods of formation is recited in the
data structure claim. This realization is not new in patent claim drafting.
For instance, if one invents a new device (say a new transistor) using a
novel process, it is universally understood that many other processes or
process steps, either now known or later developed, may be used by
others to arrive at the same transistor. In this case, a process patent may
be limited in infringement potential, especially if there are 300 different
processes that are capable of achieving the same structure. However, a
single data structure claim will cover all 300 different processes in one
claim, since all the processes will result in the formation of the same
structure in the end. Therefore, data structure claims for novel data
structures are required, where applicable, to provide adequate patent
protection for a software innovation.

VIII. A COMPREHENSIVE SOFTWARE CLAIM DRAFTING
SCHEME

Given the above sections, it is possible to list the types of claims a
practitioner should be aware of when drafting a software patent
application. In order to protect a software inventor's interest properly a
patent attorney should:

(1) Draft at least one software structure/apparatus claim, which
will:
(a) provide a claim that will maximize the likelihood of

compliance with 35 U.S.C. § 101;
(b) provide a claim that allows the attorney to determine

how hard the particular art group or Examiner is going to
press 35 U.S.C. §§ 101, 103, and 112 rejections; and

(c) provide another common claim format that courts and
the USPTO are comfortable having prosecuted.

(2) Draft at least one software process claim, which will:
(a) provide a common ground for the inventor and the

attorney to begin the claim drafting process;
(b) provide a claim that many courts are comfortable with,

because these claims are used in a large percentage of all
software patents; and

(c) potentially provide notice, marking, and damages
advantages under 35 U.S.C. §§ 286 and 287.
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(3) Draft at least one Alappat means-plus-function claim, which
will:
(a) provide an alternative claim style to the structure claim;
(b) provide a claim style that was recently provided as a

safe harbor for software claims in Alappat; and
(c) provide equivalents arguments that will allow the

"means" to be read on both disclosed hardware and
disclosed software-the court need interpret only one of
the "means" in the claim as hardware to render the claim
statutory, while it can interpret the rest of the "means"
as intangible pure software due to the disclosure of both
hardware and software in the specification.

(4) Draft at least one Beauregard article of manufacture claim,
which will:
(a) allow the client to avoid contributory infringement

barriers and instead assert direct infringement; and
(b) provide for more potential infringers.

(5) If applicable, draft at least one method of manufacture claim,
which will:
(a) provide a process claim the courts are more likely to

allow than the process claim of item (2) above;
(b) increase the client's royalty base in litigation and

licensing; and
(c) provide for more adequate injunctive remedies against

foreign competitors.
(6) If applicable, draft at least one data structure claim, which

will:
(a) provide for infringement of the formation of a data

structure independent of hardware limitations or
software process constraints; and

(b) provide collateral protection for the client's software
algorithms.

The practitioner should use at least two of the above six software
claim types for claims within the patent application in order to vary the
scope of the software claims among narrow, medium, and broad scope.
By drafting claims of at least two differing scopes of protection, the
patent claims will be harder to invalidate as a whole, while infringement
of the claims will be maximized.

A. Cost Analysis of the Comprehensive Software Claim Drafting
Scheme

Unfortunately, due to the way in which the software patent law has
developed, it is very expensive to file and prosecute software patents
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properly. The default filing fee for a patent for a large entity at the time
of this writing is $770, which includes up to three independent claims and
twenty claims total.188 However, a U.S. software patent is likely to
contain seven or more independent claims and an average of at least forty
total claims if the practitioner drafted the patent to protect the client's
innovation fully, as discussed in this comment. Thus, a typical software
patent may have double the minimum USPTO filing costs (roughly a
$1500 filing fee).

In addition to an increased filing fee, an attorney will usually have
to bill more hours for a properly prepared software patent. Drafting a
software patent application requires an attorney to have more extensive
knowledge and breadth of understanding of the patent law, a greater
understanding of both hardware and software technology, and a firm
understanding of the client's software business in order to be
comprehensive. The textual specification and drawings needed to
support fully a comprehensive software claim drafting strategy are far
more intense than those required to support other technologies
adequately.

Further, the chance of receiving a two-way or three-way restriction
requirement for a software patent is high. An N-way restriction
requirement occurs where the USPTO claims that you filed one patent
application that contains N inventions, where N is an integer greater than
one.'89 You can battle the restriction requirement during prosecution but
will usually lose. If you lose or acquiesce to the restriction requirement,
you must file N patents for your client to obtain the same claim coverage
you were hoping to get in one patent. This restriction will either force the
client to compromise patent coverage in favor of reduced cost, or force
additional costs onto the client for proper protection of the software
innovation. With luck, the USPTO will not issue a restriction, as was the
case for U.S. Patent No. 5,461,488 (1994). This patent contains structure

188. 37 C.F.R. § 1.16(a) (1996).
189. See 35 U.S.C. § 121 (1994); MPEP § 806 (1994). The correctness and wisdom of the

USPTO restricting inventions in N-way restrictions is a subject of a paper in and of itself.
The facts are that the restriction requirement: (1) exists and will be used; (2) is expensive to
the client in terms of maintenance fees, attorney fees, and filing fees; (3) is difficult to
overcome in the USPTO; (4) is more detrimental to client's patent rights than ever before due
to the new twenty-year patent term; (5) is not wisely overcome by stating that all of the
restricted groups will stand or fall together due to obviousness over one another; (6) raises
prior art inconsistency problems between divisional applications which create inequitable
conduct problems; and (7) raises grave file wrapper estoppel claims between sibling and
parent applications. The client needs to be aware of the possibility of a restriction
requirement so that claims can be prioritized from a financial and business perspective and
a cost/benefit analysis can be performed. A typical response is either to: (1) file divisional
applications and ramp the claims in each divisional back up to twenty total claims so that
tle client obtains maximum protection for his money, and so that the USPTO is doing double
or triple the work for the same invention; or (2) abandon certain claims due to financial
limitations and obtain a patent that is less valuable than deserved.
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claims, process claims, means-plus-function claims, and article of
manufacture claims in one issued patent application. However, a
restriction requirement is more likely than not to occur when attempting to
claim fully a software invention using all of the claim styles discussed
herein.

An attorney should address all of these cost issues up front with
the software client to facilitate determination of maximum cost/benefit
impact. The attorney may then attempt to minimize costs by drafting the
various claim styles discussed herein in dependent form, or some styles
may be eliminated from a client's software patent strategy with minimal
negative impact to the client. This informed reduction of claim styles
based on financial concerns and business perspectives may be required
for certain clients. Once the client and attorney have discussed
thoroughly all legal rationales of software patenting, business impact of
software to the client, the financial position of the client, and
technological aspects of the client's innovations, the attorney can
optimize the patent acquisition costs in an informed manner.

B. Disclosure Required to Support the Comprehensive Software
Claim Drafting Scheme and to Provide Backup Positions During
Prosecution
The specification disclosure required for software inventions is

significant. Structure claims require one or more of: (1) electrical system
block diagrams illustrating a basic computer; 9 ' (2) block diagrams of a
custom CPU designed to perform the software algorithm exclusively in
hardware;19' (3) circuit schematics; and (4) electrical signal timing
diagrams in order to enable the invention/claims under 35 U.S.C. § 112,
first paragraph. The process claims are usually supported by one or more
of: (1) executable code or psuedocode sections as figures or as
specification tables, 192 (2) one or more flowcharts; 193 and (3) an example
of the algorithm as it affects objects over time (an illustration of the
process at work).94 Furthermore, any device claimed in an application
must be illustrated in drawings.195 Alappat means-plus-function claims
are easily enabled by the above disclosure itemized in structure claim
elements (1) through (4). For article of manufacture claims, it is prudent
to illustrate the article of manufacture for at least one computer storage

190. See, e.g., U.S. Patent No. 5,274,815 (1993) (Fig. 1).
191. See, e.g., U.S. Patent No. 5,386,375 (1995) (Fig. 6).
192. See 37 C.F.R. § 1.96 (1996); see, e.g., U.S. Patent Nos. 5,088,034 (1992) (Figs. 14-18)

and 5,375,299 (1994) (Appendix).
193. See, e.g., U.S. Patent No. 5,386,375 (1995) (Figs. 1, 3-5).
194. See, e.g., U.S. Patent No. 5,274,815 (1993) (Figs. 3-4).
195. 37 C.F.R. § 1.71 (1996); MPEP § 608.01 (1994).
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embodiment. However, textual discussion in the specification after
disclosure of an electrical system seems to suffice. Method of
manufacture claims may require additional flowcharts, and data
structure claims should include a block diagram illustration of the data
structure and its physical configuration on storage media, if possible.

The practitioner should adequately describe these figures in the
specification as required under 35 U.S.C. § 112. Furthermore, it might be
useful to cite technical papers, text books, and/or prior patents to
overcome 35 U.S.C. § 112, first paragraph, enablement rejections. These
rejections are sometimes directed to electrical system figures which
contain conventional items (e.g., CPU, printer and display screen),
conventional computer readable storage media (e.g., RAM, CDs and
floppy disks), the manufacturing technology needed to form the electric
system, and integrated circuits and storage media, when these items are
not adequately described in the specification. If this information is not
provided, the practitioner may be forced to prove them during
prosecution and may be exposed to a new matter rejection. 96 Fighting
new matter in the USPTO is not an easy battle; these problems are better
diffused up front with adequately drafted specification disclosure
containing incorporations by reference where necessary.

As can be seen, the combined skills needed in terms of hardware
understanding and software understanding may be difficult to find even
when taking into account the combined knowledge of both the software
patent draftsperson and the inventor.

IX. CONCLUSION

Software patenting is a difficult art to master. Software patent law
is complicated, delicate, form over function, and constantly in flux. The
drafting of a software patent application requires extensive knowledge of
the software patent law, extensive understanding of the client's business,
understanding of the client's technical and financial goals and
capabilities, and vast technical knowledge of both computer hardware
(electrical/computer engineering) and software (computer science and
programming). The prosecution of a software application is also difficult
because rejections relating to software applications tend to be longer,
more difficult to address, and more hostile in character than rejections
related to other technological areas. The fact that the software industry
is somewhat hostile to software patents and that many clients do not
understand the need for software patents is cause for further frustration.
In general, it is not easy to develop all of the skill sets needed to be truly

196. See supra text accompanying notes 69-71.
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effective at software patent prosecution, procurement, and portfolio
management.

However, one easy and important step that any software patent
practitioner can take in a short period of time to improve software
drafting effectiveness is to understand the softwvare claim weapons at his
or her disposal. The practitioner should learn to wield these weapons
with maximum advantage for a software client. Even without a broad
understanding of the software business, the software technology, the
computer technology, the software patent law, and the financial position
of the software industry over time, the claim styles discussed in this
comment (structure claims, process claims, means-plus-function claims,
article of manufacture claims, method of manufacture claims, data
structure claims) can provide the essential elements for a comprehensive
software patent strategy designed to ensure improved patent portfolio
benefit for the client.197 However, these claim styles, when deftly wielded
by a technically competent and experienced software patent practitioner,
become even more powerful and useful for a client. In general, by
understanding the claim styles herein and their respective strengths and
weaknesses, the practitioner can spend a few extra dollars and a few
additional hours when initially drafting and prosecuting a software
patent application to either derive millions more dollars in value from an
issued software patent, or avoid millions of dollars in unnecessary
litigation expenses over the issued software patent.

197. It is ironic that few believed software was even patentable at all in the 1970s,
while today software is the only technology (or at the very least one of the few
technologies) that is patentable in view of 35 U.S.C. § 101 under three of the four
enumerated categories (a process, a manufacture, and a machine).
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I. INTRODUCTION

Despite the success of Japanese hardware companies, Japanese
software companies, with the exception of game software companies1

such as Sega and Nintendo, have had little impact on the
international and domestic markets. In contrast, the pioneering U.S.
software industry has been the world leader, in terms of both
technological innovation and business success. To illustrate, in 1992,
prepackaged software sales accounted for approximately 15% of
software industry revenues in Japan; the same segment in the United
States accounted for approximately 70% of industry revenues.2

Historically, customized software has dominated the software
market in Japan, while prepackaged software has struggled in this
market.3  Meanwhile, in the U.S., prepackaged software has
experienced the glory of both consumer and business fanaticism, while
customized software, though still important, has generally been
viewed by companies as a last resort.

1. Game software is excluded from the scope of this business perspective, for the
following reasons: (1) game software is typically far less expensive than other types
of prepackaged software; (2) the product cycle of game software is much shorter than
for business software; (3) many users of game software are children, meaning that the
target-market is different than for other prepackaged software; and (4) large game
software companies such as Sega and Nintendo sell game software in combination
with hardware they manufacture. In short, the game software industry is quite
different from the rest of the prepackaged industry, and must be analyzed separately.

2. JAPAN INFORMATION SERVICE INDUSTRY ASSOCIATION UISA), JYOHO SERVICE
SANGYO HAKUSHO 40 (1994) [hereinafter 1994 JAPANESE WHITE PAPER]. The Ministry
of International Trade and Industry (MITI) supervised the preparation of this paper.
The Japanese software industry revenues totaled $42 billion in 1992, while the U.S.
software industry earned about $42 billion in revenues in 1991 and was expected to
earn $100 billion by 1995. Id.; Robert P. Merges, A Comparative Look at Property Rights
and the Software Industry, in THE INTERNATIONAL COMPUTER SOFTWARE INDUSTRY: A
COMPARATIVE STUDY OF INDUSTRY EVOLUTION AND STRUCTURE 273-274 (David Mowery
ed., 1996).

3. The software industry can be divided into two main market segments:
prepackaged software, sold "off the shelf" as a commodity product; and custom
programming services, or customized software, referring to comparatively large
software programs created for a particular client. Merges, supra note 2, at 273.
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In the sections to follow, I will discuss some of the reasons why
the Japanese software industry has developed so differently than its
U.S. counterpart. There are many factors contributing to the dramatic
difference. In his new book, Professor Robert Merges attributes the
discrepancy to the relationship between comparatively weak
intellectual property protection for software in Japan, and the
industry structure there.4 In Japan, a system of "cross-shareholdings,"
known as keiretsu, is prevalent; this includes "interlocking" banks and
industrial companies. In contrast to Merges, Thomas Cottrell recently
contended that the discrepancy is mainly a result of the fragmented
hardware market in Japan, and the failure to standardize.5

In my view, some assumptions underlying Merges' and Cottrell's
conclusions are at least partially incorrect. It is my contention that
particular business, technology and cultural factors have combined to
contribute to the relatively poor performance of the Japanese software
industry. For example, unlike U.S. companies, Japanese software
companies cannot rely solely upon intellectual property rights when
seeking financing, because Japanese banks tend to emphasize real
property holdings, and the venture capital financing industry is
poorly developed in Japan. In addition, certain aspects of the
Japanese culture have forced software companies to provide detailed
customized solutions, rather than standardized ones, to business
problems, and to avoid software bugs at all costs, even unreasonable
costs. Furthermore, network externalities 6 created by de facto industry
standards have given the U.S. software industry added advantage.
Examples include the IBM PC, the MS-DOS operating system, and the
Windows operating system.

In recent years, the Japanese demand for prepackaged software
has been increasing. Sales revenues have been steadily growing in
that market, while the still-dominant customized software segment
has begun to shrink due to the recession.7 Japan is also experiencing

4. Id. at 275, 282-290.
5. Thomas Cottrell, Standards and the Arrested Development of Japan's

Microcomputer Software Industry, THE INTERNATIONAL COMPUTER SOFTWARE INDUSTRY:

A COMPARATIVE STUDY OF INDUSTRY EVOLUTION AND STRUCTURE 131, 157 (David
Mowery ed., 1996).

6. A network externality is that the marginal value of a product increases with
the number of people using it. One example is the telephone-the more people that
own telephones, the more valuable and useful they are. See, generally, id. at 137-38.

7. Until 1991, the Japanese computer software industry enjoyed between 20-30%
annual growth. Recently, though, the industry has experienced severe setbacks for
the first time. In 1991, its growth rate fell to approximately 10%, then fell to
negative growth in 1992. 1994 JAPANESE WHITE PAPER, supra note 2. See, generally,
Hidehiko Oguchi, Asunaki Soft-gyokai (No Tomorrow for Software Industry), NIKKEI
COMPUTrER, Aug. 23, 1993, at 48.
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an increase in the demand for prepackaged software due to the
popularity of personal computers. This trend will likely continue as
the hardware market shifts to smaller machines and open systems.8

It is a major concern of the Japanese business community and of
Japanese policy-makers that it may be the U.S. software companies,
not Japanese companies, that will benefit from this growth in
Japanese demand for prepackaged software. I will address these
concerns in two parts. First, part II (below) analyzes the business
reasons for the slow development of the Japanese prepackaged
software market. Part III then explores the difficulties that Japanese
software companies face in attempting to expand their domestic
prepackaged software business, in the face of current U.S. domination
of the market. I also discuss the recent attempts by the Japanese
government and software companies to change traditional procedures
in order to develop the prepackaged market, and condude that this
willingness to take a fresh look at deeply ingrained customs may
help Japanese software companies become more successful in the
prepackaged software market.

II. WHY THE JAPANESE PREPACKAGED SOFTWARE
SEGMENT DEVELOPED SO SLOWLY

Personal computers were already emerging in the U.S. in the
late 1970's. Into the 1980's, operating systems (OSs) which enabled
programs developed on one model of machine to run on another were
installed on the 8-bit microcomputers available at that time. Various
prepackaged programs were then developed for use with those
operating systems. 9  With the use of operating systems came
flexibility-U.S. consumers were able to use a variety of different
application programs on the same hardware. Japanese systems
lagged behind in the initial use of operating systems.' This

8. See Wayne Arnold, Why is Japan Finally Embracing PCs? Try This: They're Fun,
ASIAN WALL STREET JOURNAL, November 5, 1996 (discussing trend of PC purchases by
Japanese consumers, and noting that in 1995 Japan's PC sales grew 70%).

9. For example, Digital Research (DRI), an independent software company,
introduced the CP/M operating system in 1976 for use on microcomputers. It was very
successful in the 8-bit OS market, garnering 70% of the market share by 1984. Robert
T. Fertig, THE SOFTWARE REVOLUTION: TRENDS, PLAYERS, MARKET DYNAMICS IN PERSONAL

COMPUTER SOFTWARE 114 (1985).
10. While the progression in the U.S. was BASIC etc. to CP/M (8 bit) to MS-DOS

(16 bit), the trend in Japan was BASIC etc. (8 bit) to BASIC (16 bit) and then
Assembly and Disk-BASIC (16 bit) to MS-DOS (16 bit). Correspondence with Mr.
Michio Tomita, Author of PASOCON SOSEIKI, infra this note (Jun. 11 and 30, 1995);
Internet Correspondence with Mr. Shozaburo Nakamura, Systems Engineer (Jul. 31
1995) (on file with author). In the BASIC-based systems, the monitor program
controlling the hardware environment was much simpler than what is labeled an
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contributed to a technical "head-start" for the U.S. prepackaged
software industry, but this head-start alone cannot explain why, in
the 1990's, the Japanese software industry continues to produce mostly
customized, rather than prepackaged software.

In this part, five business factors that likely contributed to the
slow development of the Japanese prepackaged software sector are
discussed: (1) user preference for custom software; (2) software
companies' preference for custom software; (3) heavy use of
mainframes with split platforms; (4) the small and unique PC market
in Japan; and (5) a high rate of illegal copying of software.

A. Users Have Preferred Custom Software

One reason the Japanese market may be dominated by custom
software is that Japanese users tend to prefer such systems. This
preference may be traced to, both operational and cultural elements of
Japanese business. There are several possible reasons for Japanese
users' preference of custom software: (1) secretiveness of custom
software; (2) the desire to adhere to internal business procedures; and
(3) financial incentives. Each of these reasons is discussed below.

1. SECRETIVENESS

In the 1970's when "computers" meant "mainframes," large
corporations were the major users of computers." The corporations
who pioneered the use of computers operated in-house information
system departments and hired full-time software engineers. They did
not want to reveal their business schemes to outsiders and tried to

"operating system" in industry parlance. Telephone Interview with Mr. Eiji Kuge,
NEC Technologies, and Mr. Akira Tanaka, former Chief Engineer, NEC (Mar. 1996).
The CP/M OS did not become prevalent in Japan. CP/M had some reputation among
engineers, but it never gained popularity in the business application sector.
Correspondence with Professor Katsuya Hirose, an experienced PC user since the early
1980s (Jun. 1995); Correspondence with Nakamura. Some game machines used the
CP/M OS, so game software was written for that environment. Written
Correspondence with Ms. Miyuki Yasucka, Assistant Manager of Intellectual Property
Department, SEGA Enterprises, Ltd. (Mar. 12, 1996). But almost all of the
application programs for the NEC PC-98, introduced in 1982 as a 16 bit machine, were
written in BASIC. MIcHio ToMrrA, PASOCON SOSEaK 254 (1994). Mr. Shozaburo
Nakamura, who had been a Software Engineer at Kanri Kogaku Kenkyujo, the
company which developed Matsu, a popular word-processing program introduced in
1983, stated that many top-selling programs ran on the BASIC/Disk-BASIC runtime
environment. They were written in the hybrid of BASIC/Disk-BASIC and Assembly
language in the mid-1980s. Correspondence with Nakamura.

11. Interview with Mr. Yukio Ohno, General Manager of Legal Affairs, Japan
Research Institute (May, 1994).
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develop business software within their companies.12  If the
corporations did not have sufficient personnel to write the software,
they sought help from their hardware providers or from other
software companies within the same keiretsu group. Within this
business environment, once the relationship between customers and the
software developers had been established, it tended to be long-
lasting. As a result, rather than seek out prepackaged software
systems, the companies chose to depend on their in-house and closely
related software developers to create custom software solutions. This
served to preserve the secrecy of the corporation's operations while
fostering its valuable business relationships.

2. THE DESIRE TO ADHERE TO INTERNAL BUSINESS
PROCEDURES

Japanese companies' intense attention to detail may have led
them to prefer custom software when automating their business
operations. Mr. Eiji Kuge, an executive of NEC Technologies, Inc.,
mentioned that Japanese companies, more often than companies in the
U.S., order custom-made software to precisely serve their own specific
business practices.' In contrast, American companies may have
viewed the implementation of prepackaged software as a way to
improve the efficiency of or standardize their business procedures. In
the 1980s, while the Japanese continued to depend on custom-built
software, American companies were using and improving prepackaged
software. 14

Although prepackaged software is used with personal computers
in the Japanese workplace, its use has been primarily confined to
support of, rather than primary to, the company's business Examples
include use in word processing and spreadsheets.' Custom-made
software is more commonly used in tasks directly related to the
company's core business.

These contrasts in how prepackaged software is used tend to
reflect, to some extent, cultural differences between Japanese and
American people. Japanese customers are demanding regarding
details, sometimes to the extent of redundancy. Japanese users will be
concerned about even minor bugs that may rarely interfere with their
businesses. Since even best-selling prepackaged software has user

12. Interview with Mr. Eiji Kuge, Senior Vice President, NEC Technologies, Inc.
(May, 1995).

13. Id.
14. Cottrell, supra note 5 at 133-134.
15. Interview with Mr. Yoichi Shimamoto, Senior Consultant of Business and

Information Systems, Sanwa Research Institute (Aug. 1994).
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satisfaction ratings of only 70-80%, prepackaged software does not
meet the high standards of detail desired by Japanese users.
American users, on the other hand, have demonstrated a willingness
to accept occasional glitches as a trade-off for more economically
priced software.

This cultural contrast may contradict the image that Japanese
companies excel at coordination and cooperation. Actually, Japanese
companies compete harshly with each other. A recent paper by
Yasunori Baba, Shinji Takai, and Yuji Mizuta articulates the
mentality of Japanese companies: the authors stated that Japanese
users emphasize shop-floor knowledge when automating their
operations, and do not hesitate to alter the software programs to fit
existing procedures.'6 Because even Japanese companies that belong to
the same industrial sector usually have different management
policies and organizations, it makes more sense for the processes and
their supporting software to be customized than to be purchased as
prepackaged programs.

The Chief Business Consultant of Sanwa Research Institute, Mr.
Shimamoto, pointed out that Japanese companies regard their
business procedures as the result of accumulated improvements and
believe their procedures operate better than others. 7 Thus, the
companies tend to distrust prepackaged software which does not
address all of the details of their own business practices.

3. FINANCIAL INCENTIVES

Financial incentives for purchasing custom software rather than
prepackaged software have also played a role in the software-
purchasing decisions of Japanese companies. In the early days, users
were large, wealthy companies. During periods of economic growth in
Japan, user companies had abundant funds for computerization. The
latter half of the 1980's were especially prosperous days under the
Japanese "bubble economy," an era of "cheap money" resulting from
trade-surplus cash, very low interest rates, and a deregulation of
banking. With a decreased incentive to keep costs down, it was
easier for companies to order custom software than to research and
compare the prepackaged software available.

For example, an executive of Software Engineering company
recalls that, until 1990, many companies were willing to order custom
software at costs in the range of $330,000. Software companies found

16. Yasunori Baba et al., The Japanese Software Industry: The 'Hub Structure'
Approach, 24 RESEARCH PoucY 474, 484 (1995).

17. Shimamoto, supra note 15.
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that they could improve their revenues in the custom development
business by saying that prepackaged software was not any good and thus
steer customers away from prepackaged products. When the recession
struck, the software companies were forced to shift more efforts to the
prepackaged software business to meet the demand for less expensive
options. By 1993, the price of popular prepackaged personnel
management software was only $30,000.18

The Japanese companies have gradually learned to appreciate
the benefits, other than a relatively low price, offered by
prepackaged software. Prepackaged software is not only inexpensive
because it targets multiple users, but it is also cost-effective because of
the efficiency it offers. If prepackaged software is efficient, it ought
to be popular regardless of an economic upturn or downturn. This has
been borne out under the current Japanese recession during which the
sales for prepackaged software are increasing while the dominant
custom software segment is stagnant. While historically, the
dominance of the custom software industry may have been promoted
by the wealth of the Japanese business community, the recession has
provided incentives to search out cost-effective prepackaged solutions.

B. Software Companies Preferred Sizable and Riskless Custom
Business

Japanese software companies welcomed custom business because
the marginal revenue received for each dollar invested in
development was sizable, and the custom business, unlike the
prepackaged software business, involved limited risk to investment.
Custom-made systems have historically been relatively large and
complex, and the revenues per project were often huge. The
attractiveness of the large revenues from custom software was
increased by the predictable and manageable nature of the revenue
stream.

Custom development is generally compensated by either an
hourly-rate system, or by a lump sum payment upon attainment of
certain milestones. Under either payment scheme, costs and revenues
from a given project are easily predicted. Customers are guaranteed
receipt of the developed software and software companies bear only
operation costs until the last payment by a customer. In contrast, in
the prepackaged software business, not only must companies bear
development costs, they must also deal with the uncertainty of
whether they can obtain adequate revenues through sales and
licensing upon completion. Software developers who became

18. NIKEI COMPUTER, Aug. 9, 1993, at 51.
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accustomed to the customized model considered the prepackaged
software business risky in comparison.

C. The Fragmented Japanese Mainframe Market and
Customization of Prepackaged Software

The computer mainframe market in Japan has not been
dominated by a single supplier or one operating system. This "split
platform" market in Japan was a disincentive for software companies
to develop prepackaged software for a single platform. 9 In the U.S.,
IBM has been dominant in the mainframe market and other hardware
vendors manufacture machines with IBM operating systems. This
market dominance provided a sufficient incentive for software houses
to develop prepackaged software for any IBM compatible system. In
the Japanese mainframe market, a single dominant standard has not
emerged. A half dozen makers of mainframes, including IBM, have
fiercely competed in Japan.' In the split platforms market, it was
not economical for Japanese software companies to develop
prepackaged software for a single make of machine.

In the late 1970's, Japanese hardware manufacturers started to
offer minicomputers called "ofucons," an abbreviation of an office
computer.2' With these prevalent small business computers, it was
standard business practice to make extensive customizations to
standard prepackaged software provided by the machine
manufacturers. Hardware dealers offered ofucons combined with
software and a high level of customer support. The shipment of
ofucons expanded especially from 1979 until 1989, and then leveled
off. However, ofucons still occupy a significant portion of the
mainframe market.

Though ofucon manufacturers prepared standard prepackaged
software for ofucons, hardware dealers and software companies
heavily customized them upon users' requests."2  Many software
companies were also hardware dealers. Thus, customization was
economical for customers, and satisfied their insistence on using their
own business procedures. Furthermore, customizing standard

19. Information Service Industry-Creating New Strategic Value, NIKKEI SHINBUN
(U.S.), June 6, 1994, at 36.

20. The largest competitors, other than IBM, include Hitachi, NEC, and Fujitsu.
Bob Johnstone, Japan Tackles its Software Crisis, NEW SCIENTIST, Jan. 30, 1986, at 60.

21. Ofucons were used in mid-size or small companies to deal with routine business
transactions such as sales management (issuing invoices and bookkeeping), accounting,
and wage calculation. Until recently, PCs were not capable of handling these tasks.

22. Written correspondence from Mr. Akira Tanaka, former Chief Engineer of NEC
(Mar. 10, 1996) (on file with author).
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prepackaged software resulted in a software price of approximately
half of the hardware price; in contrast, if completely customized from
the beginning, the software would have been four or five times more
expensive than the hardware.

The heavy customization in Japan deprived companies of at
least one substantial advantage of prepackaged software. Since some
customer programming was embodied in each site, maintenance and
upgrades of those programs became difficult unless customers bore the
high expenses involved with such maintenance." Even when
customers were willing to cover the expenses, the software engineers
who customized the programs had to devote their time to upgrading
them instead of developing new products.

During the 1980's, the U.S. manufacturers of machines similar to
ofucons, such as DEC, Unisys, HP, and NCR, withdrew from software
development. The new minicomputer vendors, such as Sun, Tandem
and Apple, focused on hardware from the outset.24 Independent
software vendors provided packaged software applications.
Although these packaged programs were customized by the internal
information systems departments, customization was recognized as a
necessary evil. Intermediaries, such as Electronic Data Systems and
four of the "big eight" accounting firms stepped in to coordinate
systems integration and software customization for large companies. 26

In doing so, the intermediaries were able to exert pressure on the
software development companies to incorporate the most commonly
requested customizations into the standard product. Therefore, while
U.S. companies did in fact customize as needed, the goal often
remained to feed the customizations back into the standard product in
order to enable increased dependence on prepackaged solutions in the
future. To the extent that this "feedback" did not occur in Japan,
perhaps due to the pervasive secretiveness discussed earlier, the
customization of prepackaged software did not aid the development
of the prepackaged segment in Japan.

D. Small and Unique PC Market In Japan

U.S. software companies have succeeded not only in mainframe
platforms but also in PC platforms, due in part to network

23. NIKKEI COMPUTER, Feb. 7, 1994, at 55.
24. W. Edward Steinmueller, The U.S. Software Industry: An Analysis and

Interpretive History, in THE INTERNATIONAL COMPUTER SOFTWARE INDUSTRY: A
COMPARATIVE STUDY OF INDUSTRY EVOLUTION AND STRUCTURE 31 (David Mowery ed.,
1996).

25. Id. at 40.
26. Id.
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externalities created through standardization.V Meanwhile, the
prepackaged software segment in Japan occupies a far smaller market
share than its U.S. counterpart. The question thus arises: what
accounts for the difference between the Japanese and the U.S.
prepackaged PC software industries? The difference can largely be
attributed to differing market sizes.

1. A LARGE MARKET IS NECESSARY FOR A PROFITABLE
PREPACKAGED SOFTWARE INDUSTRY AND PROVIDES
GREATER INCENTIVES THAN A SMALL MARKET

The existence of a sizable market is crucial for a high
technology industry because a high technology industry requires a
high ratio of R&D expenses to total expenses.' R&D expenses are
fixed charges; therefore, the more units of developed products that
are sold, the lower the R&D costs per unit. Thus, a large market
allows a software company to spend more on R&D because these costs
can be spread over a larger number of units.

In addition, a high technology company must earn large profits
from a new product quickly, before competitors introduce similar
products, so the company can both recover its investment at an early
stage and invest in new R&D in a timely manner.' Early investment
is also important for a company to enable it to generate revenue to
reinvest in upgrade developments. In the prepackaged software
business, a key to success is upgrading programs to better meet user
needs, fix bugs, or adapt to a new platform.

In a huge market, a software company can achieve necessary
sales revenues more easily in a shorter period of time than in a small
market, even if its individual market share is small. Upon achieving
the necessary revenues, a company can reinvest in new R&D. Thus, in
a sizable PC market with a common platform, software companies can
obtain dynamic economies of scale in R&D far more easily and
quickly than in a small PC market.

Furthermore, in a large market, software companies can enjoy
more "J-curve" profits.3° Once programs are developed, production
costs of the programs remain minimal regardless of the production
volume, unlike in other traditional or high technology manufacturing
businesses. Marketing costs and overhead become the main costs, and

27. See Cottrell, supra note 5, at 131.
28. Motoshige Itoh, KOKUSAIKEIZAI NYUUMON 295 (1989).
29. See id. at 298.
30. Hisashi Washiyama, Kawaru Beikoku Sangyo, NIKKEI SHINBUN (U.S), Feb. 15,

1996, at 26.
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a huge additional production facility is rendered unnecessary.
Therefore, the profit rate of a prepackaged software business
increases at a steeper rate as sales volumes increase, like the letter
"J." Increasing sales volumes is easier in a larger market, and so a J-
curve profits profile makes a larger market more attractive to
software companies.

A large market also induces existing custom software companies
to shift to the development of prepackaged software. Custom
software development is a low-risk business, requiring little up-front
investment risk. In contrast, the development of prepackaged
software requires the software company to invest in R&D before any
sales are guaranteed. Also, a prepackaged software business requires
continuing marketing costs and other efforts to bolster sales to the
general public. If a potential market for prepackaged software is
larger than for a custom business, taking greater investment risks may
be worthwhile.

2. THE JAPANESE PC MARKET IS SMALL

PCs occupied a much smaller portion of the Japanese hardware
market than they did in the U.S. hardware market. Also, the
absolute size of the Japanese PC market is approximately one-fourth
of that in the U.S. (and about one-tenth of the IBM PC worldwide
market) even though the Japanese population is half that of the
U.S.3  Prepackaged software is used more often for PCs than for
larger computers because ordering expensive custom software for PCs is
not cost effective.' Accordingly, a small PC market contributed to a
small market for prepackaged software.

Four factors accounted for the small PC market in Japan. First,
as previously discussed, mainframes, including ofucons, were used
heavily in Japan. Second, the NEC PC-98, which is not IBM
compatible, garnered the majority of the Japanese PC market and
kept Japanese PC prices high. The NEC PC-98's primary selling point
was that it was a machine with excellent Japanese language
capabilities and a large number of application programs. The
popularity of the NEC PC-98 kept the Japanese PC market free from
the price wars abroad until 1992, at which time Compaq entered the
Japanese market with low prices, thus slowing the expansion of PCs

31. Hisatsugu Nounaka, Changing U.S. Industry, NIKKEI SHINBUN (U.S), Jan. 18,
1996, at 28.

32. Interview with Mr. Akira Uchinuno, General Manager, Hitachi Information
Systems, Ltd. (Aug. 1994).
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in Japan. 33 Therefore, some potential consumers balked at the idea of
buying PCs.

The third factor was the significant existence and use of
"wahpros," specialized word processing machines for the Japanese
language.' Wahpros are convenient for new users as well as
established users, and are easily supportable. Because wahpro
hardware and software are integrated, users do not have to be
concerned with software installation. Moreover, when users have
trouble with their wahpros, they simply call the wahpro
manufacturers. The wahpro manufacturers provide good customer
support, quite frequently sending engineers to user offices. Also, a
wahpro was a more economical choice for word processing than a PC
because many portable wahpros were equipped with internal printers.

The fourth factor contributing to the small PC market in Japan
was the failure of the NEC PC-98 to fully exploit the phenomenon of
network externalities. In particular, NEC did not provide an open
hardware platform, limiting the availability of compatible
hardware and peripherals. The NEC PC-98 platform standardized
the majority of the Japanese PC market. Due to the popularity of the
NEC PC-98 platform, a sizable number of application programs were
written for the platform, and it received priority in software
development efforts. NEC PC-98 users thus enjoyed a variety of
advanced application programs.

IBM adopted Microsoft DOS (MS-DOS) for its PCs and required
Microsoft to make the interface specifications to MS-DOS readily
available to the developers of application programs.' The large
library of prepackaged application programs for the IBM PC,
especially Lotus 1-2-3, made the IBM PC an attractive and popular
platform. This was the case with the NEC PC-98 as well.'

IBM, however, designed the PC around an open hardware bus
and published the specifications to encourage third parties to add
value to it, such as through compatible machines and add-on
products.' NEC did not adopt an open architecture policy, remaining
hostile to its clone manufacturers until 1994. NEC also did not try to
bridge the incompatibility gap with the IBM PC in Japan, although

33. Gekisen Pasocon Shijo, NIKKEI SHINBUN (U.S), Jan. 19, 1995, at 12.
34. In 1989, approximately 2.7 million wahpro units were shipped compared with

1.6 million PCs. Japan Electronic Industry Development Association (JEIDA),
Computer Data Book 40 (1994).

35. Jonathan Band and Masanobu Katoh, INTERFACE ON TRIAL 29-30 (1995).
36. Initially, NEC obtained a free license from Microsoft to bundle MS-DOS with

application programs for the NEC PC-98.
37. Stephen Manes and Paul Andrews, GATES 152 (1993).
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it sold IBM clones outside Japan. It was not until 1993 that the NEC
PC-98 platform became virtually compatible with the IBM PC
platform, with the release of the Japanese version of Windows.'
Both companies are large hardware manufacturers and enjoy
considerable name recognition in each country. But NEC's policies
narrowed the NEC PC-98 market and further prevented it from
gaining the widespread acceptance of the IBM PC.

3. JAPANESE SOFTWARE COMPANIES WERE ISOLATED
FROM THE WORLDWIDE PC MARKET

The Japanese PC market was technologically isolated from the
worldwide PC market, which in turn limited Japanese software
companies to the small Japanese PC market. This technological
isolation was due in large part to the success of the NEC PC-98 in
Japan.

The NEC PC-98 occupied a large portion of the Japanese PC
market until very recently.' A sizable number of Japanese software
companies wrote prepackaged software for the NEC PC-98, creating
approximately 15,000 application programs for the NEC PC-98.' °

Meanwhile, the IBM PC did not become an industry standard in
Japan. Though the dominant platform in Japan, the NEC PC-98
offered much smaller incentives for Japanese software developers
than the IBM PC did for American software companies, because
NEC's overall market was only one-fourteenth of the worldwide IBM
PC market.

When introduced in 1982, the NEC PC-98 was a 16-bit BASIC
machine that inherited software assets from NEC's popular 8-bit
BASIC machines. Then, for marketing purposes, NEC started to
bundle MS-DOS with application programs for the NEC PC-98. 41

Thus, users could start application programs with one floppy disk,
without the extra labor of starting MS-DOS from another system
startup disk.

However, the NEC PC-98 was not IBM compatible. Some
devices and functions to deal with the Japanese language efficiently
were built into the hardware of the NEC PC-98, and NEC modified
its MS-DOS operating system to fit the NEC PC-98's hardware

38. 1994 JAPANESE W IrE PAPER, supra note 2, at 268.
39. Id. at 270 (citing a survey by Dataquest showing the statistics for retail level

sales but not reflecting NEC's direct sales to companies).
40. Id. at 218.
41. Written correspondence from Professor K. Hirose, Hosei University, Tokyo

(May 26, 1995) (on file with author).
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architecture. 42  The incompatibility continued even after IBM
introduced DOS/V, the Japanese version of PC-DOS.43 DOS/V added
a Japanese language function to American hardware, but in software
only, not in hardware.

The NEC PC-98 became popular because of its successful word
processing program, Ichitaro. Ichitaro's module for kana-kanji
conversion, which is necessary to write Japanese sentences in the
combination of kanji and kana, could be used by other MS-DOS
applications for the NEC PC-98. 4  Users liked this convenient
feature, adding to the popularity of Ichitaro and the NEC PC-98.

With Itchitaro's great success, other software houses focused
development on applications developed for the NEC PC-98.
Meanwhile, IBM was the standard for the rest of the world but
failing to make its PC a de facto standard in Japan due to its
successive mistakes in marketing and handling the Japanese
language.45

4. WITHOUT A LARGE MARKET, JAPANESE SOFTWARE
COMPANIES HAD FEW INCENTIVES TO DEVELOP
PREPACKAGED SOFTWARE

A large PC market based on a common platform motivates
software companies to develop prepackaged software, because the
potentially sizable business provided the possibility for an excellent
profit after recovery of initial R&D expenditures. Once software
companies decided to develop prepackaged software, the NEC PC-98
offered them a common platform and an exceptionally large share of
the Japanese PC market, compared to the other hardware types.
However, the NEC PC-98's overall market size was not large enough
to induce software companies to make the switch from the lucrative

42. Kuge, supra note 13.
43. Telephone Interview with Mr. Takayuki Torii, Massachusetts Institute of

Technology (Apr. 30, 1995).
44. TOMrrA, supra note 10, at 423-33. Kana-kanji conversion is necessity for

Japanese word processing because Japanese sentences are written in the combination of
kanji (Chinese letters) and kana (Japanese alphabets). Nouns and core parts of
verbs, adjectives, and adjective verbs are written in kanji and the rest (including
counterparts of prepositions in English) are in kana. In word processing, people first
type some words, phrases, or a short sentence in kana or alphabets. Then, people use
kana-kanji conversion function to translate all kana or alphabets into the combination
of kana and kanji. The better the conversion function is, the longer the phrases that
can be translated all at once.

45. Written correspondence from Mr. Kazuhiko Nishi, President, ASCII (Jul. 20,
1995) (on file with author).
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custom software business in the 1980s to the prepackaged software
business.

The U.S. software companies could target the huge IBM PC
market, including its clones, both inside and outside of the U.S. The
U.S. PC market was approximately 4 times as large as that in
Japan. 46 This sizable IBM PC market enabled U.S. software
companies to pursue economies of scale in R&D and J-curve profits,
while Japanese software companies were largely confined to the
small NEC PC-98 market in Japan.

In fact, the 10 best-selling prepackaged software programs in the
world in 1993 were all of U.S. origin.' This demonstrated that the
U.S. prepackaged software companies could succeed in the world
market, thanks to the vast IBM PC market. On the other hand,
Japanese prepackaged businesses were locked into the far smaller
NEC PC-98 market in Japan.

In order to achieve economies of scale in R&D (increased sales
leading to reduced R&D costs per unit) and thus be able to make
timely reinvestments in an R&D-driven high-technology industry, the
existence of a sizable market is crucial.4' J-curve profits (profit rate
increasing at a steeper rate as sales volumes increase) due to the
minimal production costs of computer programs further render a
sizable market more attractive to software companies. U.S. software
companies have achieved prosperity not only in the mainframe
platform business, but also for PC platforms, as a result of network
externalities arising from standardization. However, in Japan, as

46. Hisatsugu Nounaka, Kawaru Beikoku Sangyo, NIKKEI SHINBUN (U.S), Jan. 18,
1996, at 28.

47. 1993 Sales Revenues for PC Applications (in millions):
1. Microsoft Office for Windows $493
2. Microsoft Word for Windows $407
3. WordPerfect for Windows $390
4. Microsoft Excel for Windows $292
5. Lotus 1-2-3 for DOS $257
6. Lotus 1-2-3 for Windows $207
7. WordPerfect for DOS $204
8. Microsoft Office Professional for Windows $177
9. Lotus Notes $149
10. Borland dBase IV $117

1994 JAPANESE WHITE PAPER, supra note 2.
48. For example, Mr. Kauzuki Kagemasa, President of KONAMI, a successful game

software company, attributes the robust growth of theJapanese game software
industry to the existence of a large market in Japan even in the 1980s - there were
millions of people with game machines. Interview with Mr. Kauzuki, Dec. 4, 1994.
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long as the large custom software market' offered lucrative and low-
risk projects until the early 1990s, the NEC PC-98 market was still
too small to induce custom software developers to make the shift to
the highly competitive prepackaged software business.

E. High Rate of Illegal Copying in Japan

In addition to the factors discussed above, the high rate of
illegal copying has helped erode the potential market for
prepackaged software in Japan. A survey by the Software Publishers
Association estimated that the piracy rate for PC software in Japan
in 1994 was 56%, resulting in a loss of approximately $1.3 billion.5' In
comparison, the piracy rate in the U. S. was 25 % and the loss was 1
billion dollars.5" According to a JPSA survey of its members in May
1993, the average illegal copying rate per product was estimated to
be three to four times the number of legally shipped products.' Word
processing software suffered the most (five to six times), followed by
spreadsheet, education, and game software (three to four times). 3

While the entire prepackaged software market for PCs in Japan was
calculated to be between 250 billion and 280 billion yen at that time,
JPSA estimated the losses due to pirating at nearly one trillion yen!'

Although software protection methods existed to prevent illegal
copying of software, users resisted these methods because of difficulty
in installing and using them. Thus, the high rate of illegal copying
continued, and has discouraged Japanese companies from entering the
business of prepackaged software due to risk of losses from this
behavior.

49. Four to seven times as large as the prepackaged software market in sales
revenues. 1994 Japanese White Paper, supra note 2, at 40.

50. Theodore G. Bryant, The History, Development and Changing Environment of
Protecting Computer Software Against Copyright Violation in Brazil, 8 Transnat'l Law
375, n.175, (1995) (citing PC Software Industry Lost $8.08 Billion to Pirates in 1994: Piracy
Rates in the U.S. Declines, SOFTWARE PUBLISHERS ASSOCIATION, News Release, Feb. 24,
1995).

51. Id.
52. JAPAN PERSONAL COMPUTER SOFTWARE ASSOCIATION (JPSA), DAMAGE CAUSED BY

ILLEGALCOPYING 2 (Nov. 1993) [hereinafter JPSA DAMAGES]. Out of its 249 members,
109 companies which develop and sell prepackaged software replied to this survey.
Id.

53. Id.
54. Id.
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III. DIFFICULTIES FACED BY JAPANESE SOFTWARE
COMPANIES IN EXPANDING THEIR PREPACKAGED
SOFTWARE BUSINESS

Estimates for the size of the prepackaged software market in
Japan by the beginning of the 21st century vary from 1,500 to 3,000
billion yen, significantly up from 330 billion yen in 1993.5 Thus,
there is little doubt that the market will expand significantly during
the late 1990s. What is uncertain, however, is whether Japanese
software companies can ever successfully compete against foreign
companies in Japan's prepackaged software market.

This part describes the current market dominance of American
companies and explains the challenges that potential Japanese
entrants to the prepackaged market must overcome if they are to
wrest market share away from their American competitors. Existing
Japanese software companies will face technological, economic and
personnel hurdles in their attempts to convert their operations from
customized to prepackaged software. While newly-formed
prepackaged software companies should have advantages over their
custom software counterparts in the technology and personnel areas,
they must surmount the formidable hurdle of obtaining financing for
their operations. If these barriers to market entry by Japanese
concerns can be overcome, Japanese companies and the Japanese
economy stand to profit handsomely from the explosion in
prepackaged software.

A. American-Made Software Presently Has a Strong Hold on the
Prepackaged Software Market in Japan

Because language difficulties associated with importing foreign
software into Japan were overcome in 1990 by DOS/V, made-in-Japan
software and foreign-origin software compete on equal footing in the
Japanese market. Currently, prepackaged PC software of foreign
origin is selling much better than prepackaged software products
made by Japanese firms.

Products made by American companies dominate the Japanese
market for prepackaged software. In 1993, two of the top four
companies in sales revenues were subsidiaries of American companies:
Microsoft came in first with sales revenues of 22.6 billion yen; ASCII,

55. JPSA predicts that prepackaged software will become the majority of the
software market and that prepackaged software market will increase almost ten-fold
between 1993 and 2001. The basis of prediction is the market growth rate of PCs from
1992 to 1993 (16.4%). JAPAN PERSONAL COMPUTER SOFTWARE ASSOCIATION, SANGYO-NO
SHORAI VISION HOHKOKUSHO [PERSONAL COMPUTER SOFWARE] 4-6 (MAR. 1994).
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Justsystem, and Lotus followed with respective sales of 13.4 billion
yen, 13.5 billion yen, and 11.4 billion yen.5 Most of the top 20 best-
selling business software programs were developed by American
companies, and American programs make up a majority of the UNIX-
based relational database programs sold in Japan. While Japan
exported only 13.5 billion yen worth of software (excluding game
programs) in 1994, it imported 259.5 billion yen worth of such
software - 19 times as much as the exports.' For bilateral trade with
the United States in this sector, Japan has seen a trade gap of 25
times exports.-

The foregoing data demonstrate Japan's weak competitiveness in
the prepackaged software market, and indicate that American
software may be superior to Japanese software. Several factors
account for this apparent superiority. First, American companies
pioneered the software business and have tremendous experience
creating and marketing prepackaged software. Second, software
which is exported to Japan by U.S. companies has already passed a
major test-it has survived in the highly competitive American
market and gained popularity among demanding American computer
users. These programs tend to be relatively sophisticated and easy to
use. While Japanese custom software companies show great interest
in entering the prepackaged software business, the products currently
marketed by these companies are actually "repackaged software."
Repackaged software refers to software that was originally
developed for a specific customer and then modified for a specific
industry. Repackaged software does not have wide applicability,
and its users report low satisfaction levels. Thus, if Japanese firms
are to compete successfully against American companies, they must
begin producing genuine prepackaged software. The problems faced by
Japanese software houses in making this transition are explored
below.

B. Difficulties Faced by Existing Companies Trying to Convert
from Custom Software to Prepackaged Software

For the past two to three years, many Japanese customized
software companies have attempted to enter the prepackaged
software business but have withdrawn one after another. They were
lost in this different environment. The major problems that

56. NIKKEI PASOCOM, Aug. 29, 1994, at 151. Novell ranked 7th and Borland
ranked 13th. In 1992, the ranking was Microsoft, ASCII, Lotus, and Justsystem.

57., NIKKEI SHINBUN (U.S), Nov. 2, 1995, at 11.
58. Id.
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customized software companies face as potential entrants to a
prepackaged software business include a dependency upon gaichu and
a lack of technological expertise critical to the prepackaged software
business.

1. TECHNOLOGICAL HURDLES FACED BY COMPANIES
PRACTICING GAICHU

Many large Japanese software firms suffer from profound
technological weakness caused by the popular gaichu scheme of custom
software development. The term gaichu, a word whose closest English
equivalent might be "outsourcing,"' means ordering software
development from other companies rather than developing the
software in-house. Quite frequently, large software companies
contracted out core work. Since only large companies were considered
to be capable of handling sizable orders for the development of
custom software, they earned easy commissions by serving as mere
intermediaries between customers and subcontractors.6' In addition to
its profitability, gaichu's prevalence can be attributed to its
convenience. Gaichu enabled companies to undertake large projects
without having to hire additional employees whom they might
subsequently need to dismiss.'s The number of small firms willing to
subcontract proliferated as gaichu gained popularity. Because little
in the way of special skills or financial resources was required to
start a small software company, quite a few employees left large
software companies and started their own enterprises.

As the Japanese software industry grew rapidly, gaichu became
multi-layered. Out of a total of 7,000 corporations in the information
services industry, the 100 top companies generated 36% of the
industry's sales revenues.' At the sub-subcontractor level, there were
more than 3,500 companies with fewer than 30 employees.' Under
this double structure, gaichu spread: the ratio of gaichu transactions

59. Using the word "outsourcing" to translate gaichu is misleading because
outsourcing is used in a specific way in Japan. That is, an information service
company (including a software company) takes a customer's information system or
computer system, and manages and operates the system for the customer. Economical
efficiency is brought in by co-owning hardware between the company and the
customer.

60. 1994 Japanese White Paper, supra note 2, at 88.
61. Employee lay-off or dismissal is uncommon in Japan.
62. 1994 Japanese White Paper, supra note 2, at 71 (data from 1992).
63. Id.
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to annual sales revenues continuously rose, from 14% in 1980 to 26% in
1991.64

Under the gaichu system, many custom software companies failed
to accumulate crucial technological capability and expertise because
they contracted out too much core work. Although the level of
technological attainment varied from one company to another
according to how much substantive development work they actually
performed, large Japanese software companies as a whole seem
technologically weaker than their counterparts in the U.S.. Such
weakness impedes their ability to enter the prepackaged software
market in Japan.

Not all software firms in Japan participated in gaichu. Most
members of the Japan Personal Computer Software Association (JPSA),
a trade association of mainly prepackaged software companies,
develop their prepackaged software in-house. Avoidance of gaichu
allowed these companies not only to accumulate know-how but also to
design future upgrades by themselves.6 JPSA companies confine their
gaichu use to instances when subcontractors have efficient skills with
respect to some 'parts' of software such as a library. Thus, JPSA
members have greater potential for succeeding in the prepackaged
software market. However, these companies will still need to
overcome other self-imposed barriers to entering the prepackaged
market, some of which are discussed below.

2. GAICHU-INDEPENDENT TECHNOLOGICAL HURDLES

Custom software companies attempting to enter the prepackaged
software market also face technological hurdles unrelated to gaichu.
For example, custom software is primarily developed for mainframe
computers whereas most prepackaged software runs on personal
computers. Because the technical knowledge of many custom software
designers is limited to mainframes, these engineers must learn new
programming languages and operating systems before they can create
prepackaged software. They must also become adept at forming
networks among different types of computers running different OSs and
at choosing software appropriate for a particular network
configuration.

Learning new programming languages, however, is not sufficient
for success in the prepackaged software market. Only those programs
which cater to the specific needs of the consumer will be popular, and

64. NIKKEI Ccmr., Aug. 23, 1993, at 54 (based on Tokutei Service Sangyo Chosa of
MITI).

65. Interview with several executives of JPSA member companies (Mar. 1995).
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the typical prepackaged software user is quite different from the
custom software user. Custom software is operated by people with
technological knowledge and training, usually personnel from a
company's information systems department. By comparison, most users
of prepackaged software have little or no training in computer
science. Thus, prepackaged software must be easy to use.

Many former custom software developers have difficulty
adjusting to their new clientele. Mr. Yoshiharu, a director of systems
development at PCA, a company that has been remarkably successful
in developing prepackaged software for accounting purposes,
explained that programs developed by engineers trained in the
custom-made software business often contain good functions, but are
poor sellers in the prepackaged software market because they do not
appeal to ordinary users. 6 He attributes PCA's success not only to its
solid knowledge of accounting and relevant businesses but also to its
emphasis on user-friendly interfaces and interoperability with
industry standards, an emphasis that derives from the company's
acknowledgment that users of prepackaged software are lay persons. 67

Given their minimal technical abilities, consumers of
prepackaged software and networked systems prevalent in hardware
downsizing rely heavily on advice and instruction from software
companies. While the demand for consultation is high, a JISA survey
indicates that user needs are not being met-only 24 % of users rated
the consulting services they received as satisfactory.6  These
statistics indicate that Japanese software companies are
underinvesting in support services. Perhaps this is indicative of a
general discomfort with the financial structure of the prepackaged
software business.

C. Financing Problems Facing Innovative Small Software Houses

1. A FEW INNOVATIVE SMALL SOFTWARE COMPANIES
IN JAPAN

The trend in the United States has been for the most innovative
software application development to occur in small software
companies.' Although this is not the trend in Japan, a few small
software companies have in fact been able to turn software

66. Interview with Mr. Yoshiharu Ohi, Director of Systems Development, WA
(Mar. 16, 1995).

67. Id.
68. 1994 Japanese White Paper, supra note 2, at 132.
69. Merges, supra note 2, at 289.
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innovations into business success. Two of these developers are
Justsystem and Dynaware.

Justsystem began as a husband-and-wife team working out of a
spare bedroom and grew to six employees in 1985 when it developed
Ichitaro MS-DOS, a word processing application for the NEC PC-98.'0

Justsystem continuously updated Ichitaro and introduced new products,
becoming the third largest prepackaged software company in Japan in
1994.7'

Justsystem differed from most other Japanese software companies
in a couple of important ways. First, Justsystem was not reluctant to
develop word processing software on MS-DOS systems. In contrast,
most software developers preferred to write programs in BASIC, Disk-
BASIC and/or Assembly, which used less memory. Justsystem's early
acceptance of the MS-DOS system put them in an advantageous
position when that system became more common. Second, Justsystem's
entrepreneurial approach is also evidenced by its early perception of
the importance of open systems, which motivated Justsystem to
develop expertise independent of a specific hardware manufacturer.72

At the time, nobody could predict the technical specifications of
Windows. Yet, Justsystem developed its own window, Just Window, to
gain experience developing in a windows environment. Thus, when
the specifications for Windows developed, Justsystem was well poised
to take advantage of the market.

Dynaware is another innovative Japanese software developer,
which was formed by recent university graduates in 1984.7 Two of
their software programs, Dynapers, the first three-dimensional
graphics program for Macintosh, and Ballad, a music program, were
introduced in the United States and received positive reviews.74 Like
Justsystem, Dynaware created its own windows program entitled
Dynadesk. Dynadesk included both word processing and graphics
functions. 5  Dynaware is now a leading company in the Japanese
graphics-related prepackaged software business.7'

70. ToMrTA, supra note 10, at 395.
71. NIKKEI Ccr., Feb. 7, 1994, at 59; NIKKEI PASOCOM, Aug. 29, 1994, at 140.
72. NIKKEI COM., Feb. 7, 1994, at 66.
73. Interview with Mr. Yoshinobu Watanabe, Director of Dynaware (Mar. 17,

1995).
74. Id.
75. The program was graphics-based and ran more slowly than a text-based

program. Therefore, this program and a similar integrated program were not
commercially successful until desktop publishing later became popular. Id.

76. See generally, ToMITA, supra note 10.
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2. PREPACKAGED SOFTWARE COMPANIES NEED
STRONG FINANCIAL BACKING

The prepackaged software business requires both higher initial
investment and a higher R&D investment (in proportion to sales
revenue) to support innovation than the customized software business.
Therefore, it is crucial for prepackaged software companies to have
strong financial backing to start up and succeed. In fact, successful
software companies, like Justsystem and Dynaware, intend to spend
more for technological development than other software houses.'

In addition, expenses in the prepackaged software business are
increasing. Nikkei Computer estimates the average development cost
for the first version of a new prepackaged program is 100 million yen
(1 million dollars), regardless of the applicable hardware for which
it is developed. 8 While the need for investment to cover growing
costs is increasing, Japanese prepackaged software companies often
have a difficult time finding financing.

a. Financing Problems Facing Japanese Prepackaged Software
Companies

Multiple factors combine to create barriers to prepackaged
software companies finding financing in Japan. Specifically, the
Japanese venture capital industry is less developed than its American
counterpart, and Japanese bank lending relies on real property for
collateral.

i. Venture Capital in Japan Is Not High-Technology Oriented
and Does Not Actively Invest in Earlier-Stage Companies.

Although the amount of venture capital investment in Japan
rivals that in the United States, the quality of that investment
activity lags behind the U.S. in the areas of high-technology
investment, early-stage investment, and management advising.'

First, Japanese venture capital is not oriented toward high-
technology because it has difficulty assessing its value.' The profits
of software companies offer a high return because huge additional
production facilities and resulting operation costs are unnecessary. 8' In

77. Watanabe, supra note 73; Interview with Mr. K. Ukigawa, President,
Justsytem (Nov. 1, 1996).

78. NIKEI CoM., Feb. 7, 1994, at 62.
79. NIKKEI SHMNBUN (U.S), Apr. 17, 1995, at 16.
80. Id.; BABA et al., supra note 16, at 478.
81. Hisashi Washiyama, General Manager of JAFCO America NY, NIIKEI

SHmIuN (U.S), Feb. 15, 1996, at 26.
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order for venture capitalists to accurately assess if an investment in a
software company will pay off, they must be capable of valuing the
technology that is the core of the business. Japanese venture
capitalists generally lack this capability.

Second, Japanese venture capitalists avoid early-stage
investment in emerging companies because Japanese companies take an
average of 30 years to go public, thus significantly delaying venture
capitalists' expected return on investment.82 This 30-year period stems
from the fact that the Securities Companies Association in Japan has
special rules that make the actual listing threshold for the over-the-
counter market much higher than is apparent from the written rules. 13

While the written rules require a recurring profit of 20 million yen
and net assets of 200 million yen, the actual threshold is said to be a
recurring profit of 300 million yen and net assets of 1 billion yen.8 By
contrast, NASDAQ requires profits of more than $750,000 before tax
or net assets in excess of $12 million, and even unprofitable companies
can be listed.' In the U.S., successful new businesses go public,
typically on NASDAQ, in three to five years, thus attracting venture
capital investment.' These fast investment cycles do not exist in
Japan. As a result, Japanese investment in start-up and emerging
companies is about half that in the United States.

Third, Japanese venture capital generally does not provide
management consulting to young venture businesses. Japanese venture
capitalists focus more narrowly on lending and giving financial, as
opposed to management, adviceY By contrast, in the United States it
is common for venture capitalists to provide management advice to
start-up companies which usually cannot afford to recruit capable
management. For example, successful venture businesses in the U.S.,
such as DEC and Apple, received advice and know-how from their
venture capitalists.'

The failure of Japanese venture capital to provide management
advice has been attributed to the Antimonopoly Committee, which
until 1994 prohibited venture capital from appointing a member to

82. NIKKEI SHINBUN (U.S), Apr. 17, 1995, at 16.
83. NIKKEI SHINBUN (U.S), Jan. 4, 1995, at 15.
84. Id.
85. Id.
86. Id.
87. Telephone Interview with Mr. George Hara, Accel Partners and DEFTA

Partners (Mar. 3, 1996). Mr. Hara is a Japanese venture capitalist with more than a
decade of U.S. work experience.

88. NIKKEI SHINBUN (U.S), Apr. 18, 1995, at 23. Hara, supra note 87.
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the board of the companies in which they invested.' Japanese
venture capitalists have had other means of providing management
expertise, however, by placing their employees in venture businesses
as executives or managers through syukkoh or worker leasing.' So,
the Antimonopoly Law alone cannot be held responsible for venture
capital's failure to provide management expertise.

Most importantly, venture capital has been able to transfer its
managers to venture businesses in the form of syukkoh, a system in
which a transferred employee has dual employment relationships
with a sending firm and a receiving firm.' Syukkoh is allowed when
the sending and receiving firm are related, as a venture capital firm
and its investment (ompany are considered to be. Thus, venture
capital can send its employees to venture businesses as managers
simply by coordinating another employment relationship between the
employee and the venture business.

More recently, since 1994, venture capital has been able to
"lease" as managers its employees aged 60 years or older to firms in
which it has invested. In the worker leasing system the worker has
an employment relationship only with the sending firm.'
Originally, the Japanese Worker Leasing Business Law' limited
worker leasing to 16 designated jobs, with managers being excluded.'
In 1994, the law was amended to lift the prohibition against leasing
managers with respect to employees aged 60 years or older. 95 Now
venture capital firms are able to send certain of their managers to the
businesses in which they invest.

How venture capital views its mission as investors determines to
a great extent how much they will provide management advice and
expertise to venture businesses. Syukkoh and worker leasing exist as
methods of providing management expertise, although they are
underutilized. This suggests that the focus of Japanese venture
capitalists on lending and giving financial advice is primarily

89. NIKKEI SHINBUN (U.S), Apr. 18, 1995, at 23. In 1994, the Committee revised its
Guidelines to lift the restriction. Unlike in the U.S., venture capital's ownership of
more than a 50% share of a venture company is against the Japanese Antimonopoly
Law (Article 9).

90. NIKKEI SHINBUN (U.S), Apr. 14, 1996, at 27.
91. Written Correspondence with Kazuo Sugeno, Professor of Labor Law, Tokyo

University (Mar. 11, 1996) (on file with the author).
92. Id.
93. The literal translation is "worker dispatching" but "leasing" more accurately

describes the concept in English.
94. The jobs are included depending on whether they are jobs that require special

expertise and whether they are difficult to cultivate under the long term employment
system. Sugeno, supra note 91.

95. Id.
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responsible for their failure to provide the management support that
is typical of venture capitalists in the United States.

i i. The Importance of Real Property in Bank Lending

Most Japanese banks require real property as collateral for loans,
and only rarely are intellectual property rights used instead. Most
prepackaged software developers rent office space and lack real
property.' Although the issue of collateral is not as critical a
problem as the poorly developed venture capital industry is to
software developers, it is important because almost 40% of Japanese
industrial finance lending is from banks.' The only software
companies that can easily borrow from banks are those that are
keiretsu companies, and most prepackaged software companies are not
part of a keiretsu structure.8

iii. Recent Attempts Have Been Made to Ameliorate the
Financing Problem Facing Venture Businesses in Japan

Some experiments have begun to enable venture businesses in
Japan to obtain financing more easily. First, MITI has established an
evaluation system to determine the value of software and patents in
order to facilitate their use as collateral in lending arrangements. 99

Second, MITI has established a fund to support promising software
development, which allows software companies to repay borrowed
funds by giving MITI a fixed percentage of sales revenues (2%).11
Third, Japan opened its second over-the-counter investment market in
July 19 95 .' Although intended to raise funds for fast-growing small
companies, as of February 1996, no company was listed on this
market.' Finally, it appears that the traditional banking industry

96. Yasuhisa Tashiro, Chitekizaisanken-no Tanpo-toshiteno Katsuyo-nitsuite [Use of
Intellectual Property Rights as Collateral], in RESEARCH OF BASIc PROBLEMS ON THE
ECONOMIC EFFECTS OF INTELLECrUAL PROPERTY RIGHTS 283 (Institute of Intellectual
Property 1993).

97. Id.
98. Interviews with JPSA member companies (Mar. 1994).
99. NIKKEI SHINBUN (U.S), Jul. 23, 1995, at 1.
100. NiKKEI SHINBUN (U.S), Dec. 18, 1995, at 1.
101. This market is called daini tentoh kabuishiki shijoh. It allows a company

without a history of earnings to be listed as long as their R&D spending equals at
least 3% of their revenues. The minimum required net assets is 200 million yen.
NIKKEI SHINBUN (U.S), Jul. 19, 1995, at 3; Japan Launches Small-Firm Stock Market,
WALL ST. J., Jul. 19, 1995, at A5.

102. Stock Option Seido, VB Dohyu daiichigo Tanjo, NIKKEI SHINBUN (U.S), Feb. 7,
1996. 12951
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might be becoming more receptive to using intellectual property rights
as collateral in certain instances. 10

D. Human Resources Problems

Software development companies face problems associated with
human resources development. Specifically, they have trouble
recruiting well-qualified people and then fostering the innovation
that is necessary to create high-quality software.

1. PROBLEMS RECRUITING ENGINEERS TO SOFTWARE
DEVELOPMENT COMPANIES

The general recruiting strategy for most Japanese companies is to
recruit recent graduates from universities or professional schools and
give them an implicit contract for lifetime employment.
Traditionally, hardware development companies have hired most of
the computer science graduates from the best universities for OS and
specialized software development. This reduces the number of
qualified graduates available for hire by prepackaged software
developers.'T Part of the problem is that software companies' real
wage level, taking long working hours and the lack of fringe benefits
into account, are not competitive with those of hardware
manufacturers.'05 In addition, software houses fall behind hardware
manufacturers with respect to financial stability, technological
innovation, social reputation, and brand images.

2. FORMALIZED SALARY STRUCTURE DOES NOT
REWARD INNOVATION

In general, Japanese corporations, including hardware
manufacturers and software companies, do not heavily reward high
achievers. Japanese wage systems are structured on the assumption
that employees will work for the same company from right after

103. In March 1995 Dynaware was granted a loan of $150 million by a commercial
bank after using its word-processing software for Macintosh (MacWord) as collateral.
Daisuke Akiba, Michinori Kewashii Chitekishoyuuken Tanpo Yuushi, NIKKEI BUSINESS,
May 22, 1995, at 120.

104. BABA et al., supra note 16, at 480. Telephone Interview with Mr. Akira
Tanaka, former Chief Engineer of NEC (Mar. 30, 1996). A study showed that, among
those newly hired by the information service industry in 1990 with a bachelor's
degree or above, 58.6% had majored in economics, 1 aw, or other subjects in the social
sciences and humanities, while only 3.6% were computer science majors. BABA et a I.,
supra note 16, .at 479.

105. JAPAN PERSONAL COMPUTER SOFTWARE TECHNICAL LABORATORY (JPL) AND JAPAN
PERSONAL COMPUTER SOFTWARE ASSOCIATION, JAPAN'S PERSONAL COMPUTER SOFTWARE
MARKET: 1990 229 (1991).
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graduation until retirement. As a result salaries are based on
seniority. Such salary structures may be unsatisfactory for young,
talented software engineers.

An exception in Japan is the software game industry.
Competitive international game software companies have the
revenues to pay high salaries to engineers. For example, a 27-year-
old engineer in an international game software company earns an
annual salary of $150,000, more than twice as much as similarly
situated engineers in large electronics companies. 106 As a result, many
young software engineers left large electronics companies such as
Toshiba, NEC, and other software companies to join game companies
and take advantage of their higher salaries.107

Small, prepackaged software companies cannot offer these high
salaries and so cannot draw talented software engineers away from
more established companies like the game companies can. The
inability to offer high salaries is typical of startup companies in the
United States as well as in Japan. In the U.S., however, venture
businesses attract employees and give them incentives to innovate by
providing stock options. Such options are not readily available in
Japan. l"8 The formalized wage system in Japan, in combination with
start-up companies' inability to offer stock options, creates recruiting
difficulties for Japanese prepackaged software companies.

3. INDIVIDUAL INNOVATION GOES AGAINST JAPAN'S
GROUP-ORIENTED CORPORATE CULTURE

Innovative individualism, necessary for developing high-quality
software, conflicts with the group-oriented corporate culture in
Japan." The history of software development, especially that of the
leading software companies, has shown that technological innovation
can be achieved by a capable individual or a small group as long as
they are willing to be creative and innovative. In Japan, however,
such individualism is not encouraged. A Japanese proverb reflects
this attitude: "A nail that sticks up is hammered down." Mr.
Kazuhiko Nishi, president of ASCII, feels that Japanese scientists
and engineers do not respect things that are different and tend to

106. NIKKEI SHINBUN (U.S), Jan. 8, 1995, at 1.
107. Id.
108. Though stock options became available in Japan in autumn 1995, only

corporations that the MITI certifies have developed innovative technology under the
new business law, Shinkijigyoho, can provide stock options. Only thirty-one
companies were eligible as of February 1996. Stock Option Seido, VB Dohyu daiichigo
Tanjo, NIKKEI SHINBUN (U.S), Feb. 7, 1996.

109. See, e.g., NIKKEI SHINBUN (U.S), Jan. 9, 1996, at 13.
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avoid them, while familiarizing themselves with those things that
are more familiar."0 A director of Dynaware explained that they
had two successful engineers whose innovation and strong
personalities would not have been appreciated or well received in an
ordinary Japanese corporation."' Overall, the individualism that
seems to be required for technological innovation in the prepackaged
software business is not respected or cultivated in Japan.

IV. CONCLUSION

Many factors contributed to the slow development of the
prepackaged software industry in Japan. Business customers relied cn
mainframe computers and, historically, preferred customized software
that was capable of conforming exactly to their internal procedures.
This demand meshed nicely with software developers' twin desires to
create expensive software without incurring up-front R&D expenses
and then to sell that software to a guaranteed market.

In addition, Japan's split platform mainframe market and the
lack of a large PC market made the development of prepackaged
software an unappealing avenue for software companies for a long
time. The Japanese PC platform of choice, the NEC PC-98, with an
exceptionally large (60%) share of the Japanese PC market, was
incompatible with the IBM PC and controlled a market a mere one-
fourteenth of the size of the worldwide IBM PC market. Developing
for the PC-98, Japanese software companies were catering to a market
insufficient in size for them to recoup their expenses and to timely
reinvest their revenues. Meanwhile, their American counterparts
flourished in a huge market maintained by network externalities and
widely accepted standards.

Recent developments in Japan have begun to encourage the
development of Japanese prepackaged software, but software
developers willing to enter this new business area will face certain
obstacles. Prepackaged software developers will need to overcome
historical industry structures that tend to impede innovation. For
instance, prepackaged software companies will need to encourage and
retain innovative developers, perhaps at the expense of the
traditional, group-oriented Japanese corporate culture, and they will
need to quickly increase both their productivity and their internal

110. NIKKEI SHINBUN (U.S), Jan. 4, 1996, at 15.
111. These two engineers exhibit characteristics typical of successful engineers in

Silicon Valley. For instance, their enthusiasm for computers and software led them
to concentrate on their work day and night, except when they took time out to sleep
in sleeping bags at their office! In addition, one declared himself a "genius."
Watanabe, supra note 73.
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expertise in software creation. Most significantly, they will have to
find ways to obtain venture financing in spite of the forces against
them such as the reluctance of Japanese venture capitalists to invest
in high-technology or early-stage companies, the lack of a NASDAQ-
type capital market, and the continuing focus of banks on real
property collateral.

Although some of these factors seem culturally ingrained, there
appears to be a recent willingness on the part of Japanese government
and industry to engage in introspection and to attempt to change
traditional procedures in order to compete in the prepackaged
software market. This willingness to change and to approach the
market in a fresh manner is necessary for Japanese companies to
achieve the level of success in the prepackaged software segment
that they have achieved in the hardware and game software
industries.
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I. INTRODUCTION
Much ado has been made of the technological advances emerging

out of the digital revolution.1 Now that technology exists to convert all
forms of information-movies, music, newspapers, voice, video-into
digital "software," prognosticators have made great sport of predicting
how quickly our televisions, telephones, VCRs and newspapers will be
replaced by a unified medium through which we can scan the day's news,
order video-on-demand, video conference with friends, balance the
electronic checkbook, place a grocery order, send a few emails, compose a
computer-generated song and, perhaps, publish a sonnet. What many
futurists overlook is that while such a unified medium may provide
consumers with a greater variety of the information they seek at much
greater speed, it also opens up new opportunities for consumers to
receive information they do not seek at much greater speed and in much
greater volume. I refer to the equivalent of junk mail in the unified
medium.

While unwanted commercial solicitations have been a fact of life for
a long time, never before have they threatened the viability of an entire
mode of communication. Because the marginal costs of producing and
distributing electronic junk mail are very low, the incentives for
advertisers to flood the network with unsolicited commercial solicitations
are substantial. Left unchecked, this flood of advertisements could
produce a tragedy of the commons; advertisers, acting in their rational
self-interest, will distribute as many unsolicited advertisements as they
can until most users of the medium find that the effort of sifting through
unwanted solicitations has become too great. At a minimum, this result
would substantially impede communication through the medium.

This article considers the recognized means to avoid the tragedy of
the commons-self-regulation, regulation by market forces, and
government regulation-and concludes that some government regulation
of unsolicited commercial solicitations in a unified medium is likely to be
necessary and will be permissible under the prevailing interpretation of
the First Amendment.

Before proceeding further, the terminology used in this article merits
a short discussion. The object under study is the practice of sending

1. For example, when predicting the benefits made possible by developments in digital
technology, the Commerce Department gushed:

Imagine you had a device that combined a telephone, a TV, a camcorder, and a
personal computer. No matter where you went or what time it was, your
child could see you and talk to you, you could watch a replay of your team's
last game, you could browse the latest additions to the library, or you could
find the best prices in town on groceries, furniture, clothes-whatever you
needed.

Administration Policy Statement, 58 Fed. Reg. 49,025, 49,026 (1993).
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unsolicited commercial solicitations; these include the credit card
applications and catalogues you often receive in the mail, the phone call
from the long distance phone company asking you if you want to switch
your service, or the Internet email inquiring about your interest in
purchasing a cassette tape of erotic readings.2 The advertising industry
considers these all to be forms of "direct marketing" because they are
solicitations sent directly from the advertiser to a known universe of
consumers. Direct marketing is distinguished from mass marketing, by
which advertisements are transmitted via mass media to an imprecisely
known universe of consumers.3 This article will not adopt the industry
phrase "direct marketing" because in the eyes of most recipients these
solicitations are better described as junk.4  A more accurate legal
description would be unsolicited commercial solicitations, but repetitious
use of this phrase--or worse, its acronym (UCS)-would be cumbersome
for reader and writer alike. Therefore, for the sake of variety, this article
also uses the terms "junk communications," "unsolicited advertisements"
and "spam"5 to designate unsolicited commercial solicitations sent
directly from advertiser to consumer.

Part II briefly surveys the permissible scope for regulation of
unsolicited commercial solicitations in developed media--door-to-door
solicitations, junk mail, junk phone and junk fax. The First Amendment,6

as currently interpreted, requires courts to apply intermediate scrutiny to
content-based regulations of commercial speech. Under that test,
complete bans on junk communications through any media have been held
to be unconstitutionally overbroad--except in the case of junk fax. But
restrictions allowing individuals to stop the flow of junk communications
or to limit certain technologies that can be used for unsolicited
communications have been upheld.

Part IMl first reviews current attempts by private parties to regulate
electronic junk mail on the Internet. These attempts have been mostly

2. A recent widespread commercial solicitation on the Internet is an advertisement for
the "Euphoria Tape' which exhorts recipients to "[d]o the Euphoria Tape alone the first
time, and then with a lover. It's a phenomenon you will feel within the first 3 minutes-
what you feel the rest of the time is unbelievable. [The tape is] an audio stimulation of
brain centers controlling pleasure." Rus Coats, Marketers lamming the Internet with Junk
E-mail, SACRAMENTO BEE, Feb. 7, 1996, at 2.

3. Within the industry there is some rivalry between direct marketers and mass
marketers; many in the direct marketing industry blame television advertisers for labeling
direct mail as "junk mail." See, e.g., James R. Rosenfield, Confessions of a Gasp "Junk
Mailer", DIRECT, May 1994, at 82 (pointing out that most television advertising is as much
junk as is direct advertising).

4. See id.
5. This is the term used by Internet inhabitants for electronic junk mail. See infra part

II.A.
6. The First Amendmt to the United States Constitution simply provides: "Congress

shall make no law... abridging the freedom of speech, or of the press.... U.S. CONST.
amend. I.
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unsuccessful and probably will continue to fail absent some government
regulation. Instead of considering how the government might regulate the
Internet as it is presently constituted, this part anticipates that a new,
unified medium will emerge in which most, if not all, of our
communications will consist of paperless, digital bits of information
moving along an open network and funneled through a single box in our
homes and offices. This part next considers what might happen were
there no regulation of unsolicited solicitations in this medium. Concluding
that unregulated electronic junk mail could substantially impede the
medium's functioning, the part then considers what market responses
might develop to prevent such an outcome. Part Ill concludes with an
assertion that market regulation alone will not sufficiently respond to
unsolicited commercial solicitations, and that some form of government
regulation will be necessary.

Part IV explores whether the principles and doctrine of the law on
junk communications set out in part II can readily support government
regulation of unsolicited commercial solicitations in a unified medium.
This section indicates that some forms of regulation, such as a
requirement that unsolicited commercial solicitations bear a label
identifying them as such, probably would be supportable under existing
First Amendment doctrine. A more difficult issue arises if the government
attempts to ban junk communications altogether.

II. JUNK COMMUNICATIONS-PRESENT LAW AND
COMMENTARY
In the recent past, advertisers have moved quickly to exploit the

potential of newly developed media to purvey their wares. The ardency
and perceived intrusiveness of such efforts have led to statutory
responses to regulate these sales techniques. Advertisers have challenged
the constitutionality of these statutory responses in court, with mixed
results.

Litigation has arisen with regard to door-to-door sales,7 unsolicited
mail,8 unsolicited telephone calls,9 and unsolicited fax transmissions.10

7. See Project 80's, Inc. v. City of Pocatello, 942 F.2d 635, 639 (9th Cir. 1991); Howard
B. Altman, Note, Strangers in the Night: Ordinances Restricting the Hours of Door-to-Door
Solicitation, 63 WASH. U. L.Q. 71, 77-78 (1985).

8. See, e.g., Rowan v. United States Post Office, 397 U.S. 728 (1970).
9. See generally Mark S. Nadel, Rings of Privacy: Unsolicited Telephone Calls and the

Right of Privacy, 4 YALE J. ON REG. 99 (1986) (referring to cases, statutes and FCC
regulations on junk phone calls).

10. See Jennifer L. Radner, Comment, Phone, Fax and Frustration: Electronic Commercial
Speech and Nuisance Law, 42 EMORY L.J. 359 (1993).
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Interestingly, many of the issues have been developed in the context of
unsolicited contacts made by attorneys."

With regard to unsolicited commercial solicitations made door-to-
door, by mail and by phone, the dominant theme of the litigation has been
to balance the First Amendment rights of the advertisers to speak and
individuals to hear that speech against other individuals' rights to
privacy in their homes. With regard to junk fax, legislatures and courts
have employed a different analysis because most persons affected by
unsolicited fax transmissions have been businesses, whose privacy
interests carry less weight. In the junk fax context, courts have allowed
government regulation because junk faxes use the recipient's paper and
ink (a conversion or unjustified cost-shifting rationale) and the junk fax
transmission precludes other, desired, transmissions from getting through
(a scarcity rationale).

A problem that arises in many of the challenges to content-based
government regulation of unsolicited commercial solicitations is that the
regulations are stated overbroadly, such that they reach unsolicited
religious or political solicitations, which are protected by a stricter
judicial test for legitimacy. While this is likely to remain an issue with
respect to junk communications in a unified medium, the focus of this
article is on regulating those unsolicited communications that are clearly
commercial in nature.

This section briefly discusses the First Amendment test for
government regulation of commercial speech and then reviews how that
test has thus far been applied to government regulation of unsolicited
commercial solicitations. From this review, I draw some general
principles about the permissible scope of government regulation of junk
communications.

A. The Central HudsonlFox Test

In 1996, commercial advertisers celebrated the twentieth
anniversary of receiving heightened judicial scrutiny for government
regulation of commercial speech. Until 1976, the Supreme Court adhered
to the rule that while the First Amendment guards against government

11. With regard to unsolicited "snail" mail from attorneys, see Shapero v. Kentucky
Bar Assoc., 486 U.S. 466 (1988); Katherine A. Laroe, Comment, Much Ado About Barratry:
State Regulation of Attorney's Targeted Direct-Mail Solicitation, 25 ST. MARY'S L.J. 1513
(1994). With regard to unsolicited electronic mail from attorneys, see generally Michael L.
Winick, et al., Attorney Advertising on the Internet: From Arizona to Texas-Regulating
Speech on the Cyber-Frontier, 27 TEX. TECH L. REv. 1487 (1996); Brian G. Gilpin, Note,
Attorney Advertising and Solicitation on the Internet: Complying with Ethics Regulations
and Netiquette, 13 J. MARSHALL J. COMPUTER & INFO. L. 697 (1995).
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restriction of speech in most contexts, "the Constitution imposes no such
restraint on government as respects purely commercial advertising." 12

With the development of our information economy, however, the
Court has come to read the First Amendment to provide broader
protection over the nexus between the marketplace of ideas and the
marketplace for goods and services. Thus, in 1976, the Court invalidated
a state statute barring pharmacists from advertising prescription drug
prices on the ground that the First Amendment protected consumers'
interest in a free flow of commercial information to better assist their
purchasing decisions.13 Some commentators have challenged the distinct
treatment of commercial speech under the First Amendment, 14 but the
Court appears firmly committed to its course.

By 1980, the Court had settled on intermediate scrutiny as the
appropriate standard of review for restrictions on most commercial
speech. Under this test, commercial speech that neither concerns
unlawful activity nor is misleading may be regulated if: (1) the
government asserts a substantial interest in support of its regulation; (2)
the government demonstrates that its restriction on commercial speech
directly and materially advances that interest; and (3) the regulation is
narrowly drawn.' 5

For a state interest in a regulation to be substantial, the government
must show that the regulation is directed at a "real" harm rather than a
conjectural harm.'6 To show that a regulation directly and materially
advances the state interest, the government must demonstrate that the
regulation will in fact alleviate the real harm to a material degree.' 7 To be
narrowly drawn, a government regulation does not have to be the least
restrictive means available; rather, there must be a "reasonable fit"
between the government interest and the regulation.18 In determining
whether a fit is reasonable, the presence of "numerous and obvious less-
burdensome alternatives" to the restriction is relevant. 9

12. Valentine v. Chrestensen, 316 U.S. 52, 54 (1942).
13. Virginia State Bd. of Pharmacy v. Virginia Citizens Consumer Council, Inc., 425 U.S.

748, 761-70 (1976).
14. See generally Ronald K. L. Collins & David M. Skover, Commerce & Communication,

71 TEX. L. REv. 697 (1993); Alexander Kozinski & Stuart Banner, Who's Afraid of
Commercial Speech?, 76 VA. L. REV. 627 (1990).

15. Central Hudson Gas & Elec. Corp. v. Public Serv. Comm'n, 447 U.S. 557, 564-65
(1980); accord Florida Bar v. Went For It, Inc., 115 S. Ct. 2371, 2375-76 (1995).

16. Edenfield v. Fane, 507 U.S. 761, 770-71 (1993).
17. Rubin v. Coors Brewing Co., 115 S. Ct. 1585, 1592 (1995) (citing Edenfield, 507 U.S.

at 770-71).
18. Board of Trustees v. Fox, 492 U.S. 469, 480 (1989).
19. City of Cincinnati v. Discovery Network, Inc., 507 U.S. 410, 418 n.13 (1993)

(invalidating city ordinance that selectively banned newsracks belonging to commercial
handbill distributors but not those belonging to newspapers).
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B. The Test Applied
Interestingly, many of the cases applying the Central Hudson test to

unsolicited mail or phone calls involve ethics regulations limiting
attorneys or other professionals from sending junk mail or making junk
calls.2" However, these cases are of limited value in analyzing the general
principles for permissible government regulation of junk communications
because the state's licensing power gives it an independent interest in
regulating commercial communications by lawyers and other
professionals. This independent interest acts as a thumb on the scale in
the First Amendment balance, leading courts to uphold some regulations
that would probably be impermissible in other contexts.

Nevertheless, sufficient case law exists to tease out the general
principles on which courts rely to assess government regulation of junk
communications. A recurrent issue that will not receive much discussion
here is whether content-based regulations are narrow enough to effectively
disaggregate and regulate only commercial solicitations but not
solicitations by political or religious organizations. The focus of the
discussion is on the courts' analyses once they are satisfied that the
regulation reaches only unsolicited solicitations that are purely
commercial.

1. DOOR-TO-DOOR

Governmental restrictions on door-to-door solicitation pit the
state's interests in protecting residential privacy and in preventing crime
against advertisers' rights to use an inexpensive avenue of speech. The
First Amendment does not guarantee an absolute right "to enter on the
premises of another and knock on a door for any purpose."2' But while
door-to-door solicitation may be a nuisance to residents and a possible
blind for criminal activity, the Court has asserted that door-to-door
solicitation also is a valuable and inexpensive means for disseminating
ideas.22 To balance the interests of residential privacy and free speech,
the Court has held that state and local governments may not ban door-to-
door solicitation altogether,23 but they may impose reasonable time, place
and manner restrictions on all door-to-door solicitations.24 Commercial
solicitations, in theory, are potentially subject to even more burdensome

20. See, e.4., Florida Bar v. Went For It, Inc., 115 S. Ct. 2371 (1995); Ohralik v. Ohio
State Bar Ass n, 436 U.S. 447 (1988).

21. Hynes v. Mayor of Oradell, 425 U.S. 610, 619 (1976).
22. Martin v. City of Struthers, 319 U.S. 141, 145-46 (1943).
23. Id. at 149.
24. E.g., Pennsylvania Alliance for Jobs & Energy v. Council of Munhall, 743 F.2d 182,

185 (3d Cir. 1984).
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regulation; 2 however, the government also may not ban door-to-door
commercial solicitations altogether.26  Such a ban would treat all
commercial solicitations as trespasses per se, even if some residents may
have welcomed the solicitations.27  The government may not supplant
private decision making as to whether the solicitations are welcome.

2. JUNK MAIL

Junk mail has been subject to relatively little governmental
regulation, despite (or perhaps because of) its pervasiveness as a daily
reality. In the sparse case law that does exist, courts have upheld
government regulation that enables individuals to filter junk mail but have
invalidated regulation in which the government filters junk mail.

a. Junk Mail as Social Phenomenon

The United States Postal Service would have you deny that there is
any such thing as "junk mail."28 Many advertisers in the "direct
marketing" business also would prefer that you speak of unsolicited
commercial solicitations that arrive in your mail slot as "direct mail,"
although some have given up the fight.29 Regardless of the label,
unsolicited commercial solicitations made by mail involve a large part of
the American economy and are a pervasive social reality. Some estimate

25. See Central Hudson Gas & Elec. Corp. v. Public Serv. Comm'n, 447 U.S. 557, 564-65
(1980).

26. See Project 80's, Inc. v. City of Pocatello, 942 F.2d 635, 639 (9th Cir. 1991) (holding,
on remand from Supreme Court, that even under the Fox "reasonable fit" standard, complete
ban on commercial solicitation is unnecessarily broad in furthering the state's interest in
protecting privacy and preventing crime).

27. Id. at 638-39.
28. See Postal Notes, WASH. POST, Feb. 21, 1996, at A17 (Postal Service advertisement

admonishing the public to respect direct mail and not use phrase "junk mail"). In fact, the
United States Postal Service is aggressively seeking to increase the volume of junk mail sent
by advertisers. See WALL ST. J., Oct. 25, 1996, at B22 (full-color, full-page advertisement
promoting the benefits to advertisers of "direct mail" over mass media advertising).

29. Compare, e.g., Denison Hatch, An Alternative to "Do Not Mail", TARGET MARKETING,
March 1995, at 80 (exhorting industry colleagues to challenge negative publicity on junk
mail) with Rosenfield, supra note 3, at 82; Phil Herring, Life Beyond the Spreadsheet; the
Future of Direct Marketing, FUND RASING MGMT., January 1992, at 36 (urging direct
marketers to accept term "junk mail" and to respond by better targeting audience so that
unsolicited mail no longer will be considered "junk").

This rhetorical battle seems ill-advised on several levels. First, it is insulting to people
who consider unwanted solicitations to be junk to tell them otherwise. See, e.g., Make Post
Office Recycle Junk Mail, Wis. ST. J., Feb. 17,1996, at 7A (letter to editor) (expressing anger
at Post Office advertising campaign against moniker "junk mail"). Second, attaching or
removing the label "junk' wil not in itself alter consumer behavior. Why, for instance,
have we not seen an analogous campaign waged by Frito-Lay to relabel "junk food" as
"fun food" or some such name? A recipient may occasionally respond to an unsolicited
solicitation but continue to regard the entire class of such communications as "junk."
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that 62 billion pieces of unsolicited mail are sent per year.30 Up to forty-
four percent of these are thrown away unopened and unread.31 That has
little effect on the practice because some advertisers can make a profit
with only a one percent response rate,32 and most advertisers expect less
than ten percent of junk mail recipients to respond. 3  While increased
costs might reduce the total volume of junk mail, the Postal Rate
Commission recently reduced the cost of sending pre-sorted junk mail by
3.7 percent.34

A large number of Americans consider junk mail to be annoying or
even offensive.35 Many are willing to pay to avoid it.36 Additionally,
concern is growing about the harm done to the environment by the
resource consumption involved in producing and disposing of junk mail. 37

This concern remains somewhat diffuse because the environmental groups
most likely to put the concern in focus are themselves junk mailers.3 s

This discontent has led to a governmental regulatory response.
Numerous pieces of legislation have been proposed to regulate junk
mail,39 but because the phenomenon is so pervasive and so many interests
rely on junk mail for revenue, the proposed legislation very rarely becomes
law. Thus, to the extent that junk mail is regulated, it is done so
primarily by forces other than the law.

30. See "Stop the Junk Mail" Kit Soothes Raw Nerve of American Public; Cuts Out
Virtually All Junk Mail While Allowing Wanted Mail to Get Through, PR NEWSWIRE, Nov.
21, 1995, available in LEXIS, News Library, Wires File [hereinafter Stop the Junk Mail];
Michael W. Miller, "Greens" Add to Junk Mail Mountain, WALL ST. J., May 13, 1991, at B1
(putting the figure at 63 billion for 1990).

31. Stop the Junk Mail, supra note 30. Others estimate that only fifteen percent of the
unsolicited pieces of mail were discarded unopened. Miller, supra note 30, atB1.

32. See Herring, supra note 29, at 36.
33. See Rosenfield, supra note 3, at 82 ("Everyone knows that more than 90% of direct

mail turns into literal junk; how many people get response rates of more than 10%,
particularly in mass mailings?").

34. Postal Panel OKs Rate Cut for Junk Mail; Commission Rejects Hike in Price of 1st-
Class Stamp, CI. TRiB., Jan. 27, 1996, at N1.

35. See, e.g., Stop the Junk Mail, supra note 30.
36. A company marketing a "Stop the Junk Mail" kit that will filter out unwanted mail

received 7,000 calls in its first two weeks in business. Id. Private Citizen, Inc. (1-800-288-
5865), an Illinois company, sells a service to remove people's names both from junk mail
address lists and national telephone solicitation lists.

37. See CHRIS CALLWELL, 50 SIMPLE THINGS YOU CAN Do TO SAVE THE EARTH (1991)
(best-selling book urging a stop to unwanted junk mail as first suggestion).

38. See Paul N. Bloom, et al., Avoiding Misuse of New Information Technologies: Legal
and Societal Considerations, 58 J. MARKETING 98 (1994) (describing, inter alia,
environmentalists' shift from command "Stop Junk Mail" to "Stop Unwanted Junk Mail" in
CALLWELL, supra note 37).

39. See Hatch, supra note 29, at 80 ("So far some 430 bills have been introduced in
federal and state legislatures to limit ad mail, limit the access to names, the rental of lists
and the perceived, invasion of privacy."); Herring, supra note 29, at 36 ("There are
currently 600 bills at the state and federal level which directly affect direct marketers,
covering telemarketing, privacy and environmental issues.").
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Members of the direct mail industry have responded to public anger
with limited self-regulation: the Direct Marketing Association (DMA) is
the trade association for the industry, and it assists consumers in
removing their names from DMA-member solicitation lists.4" As of 1995,
3.5 million consumers were on the list, which was expanding at a rate of
50,000 per month.4' In addition to self-regulation by the industry,
individuals have occasionally found other means to respond to junk mail;
for example, one creative person successfully used state contract law to
strike back.42

Another emerging regulatory tactic is attempting to restrict
marketers from buying and selling names, addresses, and other personal
information. In a novel Virginia case, the plaintiff claimed a right under
the state's right-of-publicity statute to be asked for consent before a
marketer traffics in his personal information, and a right to be
compensated if it does.4 3  In addition, the New Jersey legislature
considered a measure that would allow marketers to traffic in the

40. To be removed from unk mail lists, write to: Mail Preference Service, P.O. Box
9008, Farmingdale, N.Y. 11735-9008. To be removed from telephone marketing lists, write
to: Telephone Preference Service, P.O. Box 9014, Farmingdale, N.Y. 11735-9014. In both
cases, supply full name, variations on one's name, full address and phone number.

41. Hatch, supra note 29, at 80. Approximately 875 million names (including variations
on the same name) have been deleted as of May 1994. Tara Aronson, Fighting Back, S.F.
CHRON., May 25, 1994, at 1Z1.

42. Junk Mail Crusader Wins Battle in Small Claims Court (National Public Radio
broadcast, Feb. 8, 1996) , available in LEXIS, News Library, Script File. A San Diego
software engineer, Robert Beken, bought a book at a Computer City outlet. On the back of
his check he wrote the following contract:

Computer City agrees not to place Robert Beken on any mailing list or send
him any advertisements or mailings. Computer City agrees that breach of this
agreement by Computer City will damage Robert Beken and that these
damages may be pursued in court, further, that these damages for the first
breach are [$1,0001. The deposit of this check for payment is agreement with
these terms and conditions.

Id. Shortly after the store cashed his check, Mr. Beken received a number of advertisements
from the chain. Mr. Beken sued the retailer in San Diego Municipal Court and was
awarded $1,000 plus $21 in court costs. Id.

43. Ram Avrahami filed his suit against U.S. News and World Report for selling his
name and address without obtaining his permission. Paula Squires, Lawsuit Could Force
Direct-Mail Firms to Change Tactics, RICHMoND TIMES DISPATCH, Feb. 4, 1996, at El. Mr.
Avrahami filed the suit in the Arlington Coun General District Court (small claims)
seeking $100 in compensatory damages and $1,200 in punitive damages. Id. The Court
dismissed the suit without prejudice in February 1996 on the ground that it did not have
jurisdiction to grant the relief sought. Paula Squires, Junk Mail Suit Unexpectedly
Dismissed, RICHMOND TIMES DISPATCH, Feb. 7, 1996, at C1. U.S. News filed a parallel
action in the Arlington County Circuit Court (trial court of general jurisdiction) for a
declaration of the legality of its practice of trafficking in names and addresses. The trial in
that case was held on June 6, 1996, the court ruled in favor of U.S. News, and, on September
11, 1996, Mr. Avrahami appealed to the Virginia Supreme Court. Steve Twomey, A Brave
Heart Fights Fiercely For Our Names, WASH. POST, Sept. 30, 1996, at BI.
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personal information of only those state residents who consented to such
use of their personal information. 4

b. Junk Mail and the First Amendment

In the few cases involving legal regulation of junk mail, the issue
raised is how to strike the First Amendment balance between a
commercial mailer's interest in speaking and citizens' privacy interest in
controlling the items that enter their homes. As early as 1970, the
Supreme Court took judicial notice of the fact that the average person's
mail is overwhelmingly made up of material she did not seek sent by
persons she does not know.45 Because some citizens find unsolicited junk
mail to be offensive, the Court has held that where a government
regulation grants the citizen the unfettered discretion to refuse to receive
unwanted mail, the regulation is a constitutionally permissible protection
of individual privacy.46 This is because "[iun today's complex society we
are inescapably captive audiences for many purposes, but a sufficient
measure of autonomy must survive to permit every householder to
exercise control over unwanted mail."47 Thus, when preventing the
receipt of junk mail requires an affirmative act on the part of the citizen,
it is that private act rather than a government edict that frustrates the
commercial mailer's efforts to communicate.48

However, when the government attempts to protect individual
privacy by preventing an entire category of unsolicited commercial
solicitations from being sent through the mail on the ground that the

44. Terry Pristin, New Jersey Daily Briefing; Bill Would Curtail Junk Mail, N.Y. TIMES,
Feb. 12, 1996, at B1; Ken Liebeskind, NJ Sen. to Propose Opt-in Legislation; Invasion of
Privacy Must End, says Codey, DM NEWS, Jan. 22, 1996, at 1.

45. Rowan v. United States Post Office, 397 U.S. 728, 736 (1970).
46. Id. at 736-37 (upholding federal statute allowing recipient unfettered discretion to

request that the Postmaster inform a sender to stop sending any future mailings to that
recipient).

47. Id. at 736.
48. See, e.g., South-Suburban Hous. Ctr. v. Greater S. Suburban Bd. of Realtors, 935

F.2d 868 (7th Cir. 1991) (upholding municipal ordinance precluding real estate agents from
mailing solicitations to homeowners who had indicated a desire not to receive those
solicitations); Curtis v. Thompson, 840 F.2d 1291 (7th Cir. 1988) (upholding state statute
with similar real estate prohibition); Baldigo v. Postmaster Gen., 514 F.2d 142 (7th Cir.
1975).

While these cases uniformly recognize the substantiality of an individual's privacy
interest while in her hmme, the privacy interest of a public official in her office is quite
circumscribed. United States Postal Service v. Hustler Magazine, Inc., 630 F. Supp. 867
(1986) (holding that Members of Congress cannot use the statute upheld in Rowan to stop
receipt of lewd magazine at their offices because magazine publisher has an independent
right to petition the government, which changes the balance struck in Rowan as applied to
Congressional offices). What is left untested in the junk mail context is the strength of a
business entity's privacy interest in regulating the inflow of junk mail.

243



244 BERKELEY TECHNOLOGY LAW JOURNAL

solicitation is offensive, the government violates the First Amendment.49

The First Amendment does not permit the government to prohibit speech
as intrusive unless the "captive" audience cannot avoid objectionable
speech.5 ° Recipients of junk mail can avoid offensive speech because the
"'short, though regular, journey from mail box to trash can ... is an
acceptable burden... so far as the Constitution is concerned."''
Moreover, there may be some willing junk mail recipients whose interests
in communication also would be frustrated by a government ban on
certain classes of junk mail.

c. Junk Mail, Attorneys, and the First Amendment

A sub-class of junk mail cases involving solicitations by attorneys
and other professionals also exists. Whether the holdings in these cases
are of more general application is difficult to gauge because the state
asserts two independent interests in regulating solicitations by
professionals: protecting the privacy of recipients and regulating
professionals licensed by the state. When upholding these regulations,
the courts have not explicitly parsed which interests are being advanced
by the regulation. The trend in these cases appears to be to allow for
greater governmental regulation of solicitations by professionals.5 2

The government may prohibit attorneys from sending unsolicited
mail for a brief period of time when that mail is likely to be a significant
invasion of privacy and when attorneys have available alternative means
of advertising their services.5 3 In addition, because communications from
attorneys have the potential to have a coercive effect, the government
may require attorneys to label their unsolicited commercial solicitations as
an "Advertisement."5 4

49. See Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60, 75 (1983) (declaring
unconstitutional a federal statute that prohibited unsolicited mailing of advertisements for
contraceptives); cf. Hannegan v. Esquire, Inc., 327 U.S. 146, 157 (1946) (invalidating
Postmaster General's procedure by.which it determined postal rates according to whether
publication "contributes to the public good and public welfare").

50. Bolger, 463 U.S. at 72.
51. Id. (quoting Lamont v. Commissioner of Motor Vehicles, 269 F. Supp. 880, 883

(S.D.N.Y.), affid, 386 F.2d 449 (2d Cir. 1967), cert. denied, 391 U.S. 915 (1968)).
52. See, e.g., Florida Bar v. Went For It, Inc., 115 S. Ct. 2371, 2378-79 (1995) (5-4

decision) (allowing for 30-day post-accident ban on targeted mail by attorneys).
53. See id. at 2381.
54. See, e.g., In re R.M.J., 455 U.S. 191, 206 n.20 (1982) (holding that imposition of

labeling requirement is constitutional); Texans Against Censorship, Inc. v. State bar, 888 F.
Supp. 328 (E.D. Tex. 1995) (upholding attorney disciplinary rues requiring attorneys to
mark unsolicited solicitations made by mail as an "Advertisement" when such mail is likely

in rcipient); Spencer v. Honorable Justices, 579 F. Supp. 880, 890 n.13
) (indicating labeling requirement for unsolicited solicitation by attorney

sufficient protection ofprivacy for ose potentially offended by solicitation); Florida Bar
v. Herrick, 571 So. 2d 1303, 1305-07 (Fa. 1990) (disiplining lawyer who sent letter not
marked "Advertisement"); see also Laroe, supra note 11, at 1549 (1994) (appendix
collecting state laws requiring attorneys to identify solicitations as such).
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The labeling requirement potentially could be applied to all
commercial solicitations. In upholding labeling requirements for attorney
solicitations, the decisions appear to reflect a broader principle that a
government labeling requirement places only a slight burden on the
speaker and the consumer has a strong interest in knowing the nature of a
communication received. In addition, commercial speech is entitled to
intermediate judicial scrutiny only to the extent that the speech is not
misleading.5 5  A government labeling requirement may actually provide
greater protection for the sender by curing what might otherwise be
misleading commercial speech.

d. Summary

In sum, government regulations that merely assist individuals in
acting affirmatively to stop the inflow of junk mail are permissible
because such regulations simply provide an enabling structure in which
individuals can guard their own privacy against communications they
regard as offensive. In contrast, government regulations that prohibit a
mailer from sending junk mail that the government deems offensive are
impermissible because the government supplants private decisionmaking
with regard to desired communications.5 6 To facilitate private decision
making, the government can require a mailer to label junk mail as an
unsolicited commercial solicitation.

3. JUNK PHONE

Unsolicited commercial solicitations made by telephone, like junk
mail, have become a pervasive-and many would add, invasive social
reality. The practice grew significantly during the 1980s.-7 By 1990, more
than 30,000 telemarketing firms in the United States, employing more
than 18 million people, generated aggregate sales in excess of $400
billion." One reason for the expansion in junk phone calls has been the
technological development of automatic telephone dialing systems

55. Central Hudson Gas & Elec. Corp. v. Public Serv. Comm'n, 447 U.S. 557, 564-65
(1980).

56. Under current First Amendment doctrine, a regulation prohibiting condom
advertisements also could be struck down as a content-based regulation that fails to remain
viewpoint-neutral. See R.A.V. v. St. Paul, 505 U.S. 377, 387-90 (1992).

57. Revenues from telephone solicitations increased sixfold from 1982 to 1983.
Telephone Calls from Computers May Be Curbed by Lawmakers, INVESTOR'S DAILY, Aug. 15,
1991, at 25.

58. Memorandum Opinion and Order, In the Matter of Rules and Regulations
Implementing the Telephone Consumer Protection Act of 1991, 10 F.C.C.R. 12391, 12392
(1995) [hereinafter Memorandum Opinion and Order].
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(ATDS). 9 Use of auto-dialing systems greatly reduces the cost of
telemarketing.6 °

Unsolicited telephone solicitations are intrinsically more invasive of
privacy than junk mail.61  A junk call requires an immediate response
because-at least for the time being-there is a cultural expectation that a
person should answer a telephone call at the time it comes in.62 Some
also argue that aural communication is inherently more intrusive than
visual communication.63 The perceived intrusion of a junk call is worse
when the caller is not even a person but a machine.64

As with junk mail, telemarketers have engaged in some self-
regulation,6 but this effort has been largely ineffective at stemming public
frustration with junk phone calls.66 Perhaps because the intrusiveness of
junk calls is treated as a legislative fact,67 government has responded by
regulating junk phone calls far more extensively than it has regulated junk
mail.

59. "The term 'automatic telephone dialing' system means equipment which has the
capacity-(A) to store or produce telephone numbers to be called, using a random or
sequential number generator; and (B) to dial such numbers." 47 U.S.C. § 227(a)(1) (1994).

60. For example, an auto-dialing machine with a cost of $1,800 enables the owner to
dial 1,500 telephone numbers per Jay with no more effort than pushing a button. Ann
Marie Arcadi, Note, What About the Lucky Leprechaun?: An Argument Against "The
Telephone Consumer Protection Act of 1991", 1991 COLUM. BUS. L. REv. 417, 418 & n.5
(citing interview with manufacturer of automatic telephone dialing systems).

61. Nadel, supra note 9, at 103; Consuelo Lauda Kertz & Lisa Boardman Bumette,
Telemarketing Tug-of-War: Balancing Telephone Information Technology and the First
Amendment with Consumer Protection and Privacy, 43 SYRACUSE L. REV. 1029 , 1063 (1992)
("[T]elephone messages received in one's home are more invasive of privacy rights than
mail, television messages, or telephone messages received in the office."); see also Nadel,
supra note 9, at 99 n.6 (summarizing results of a 1978 research report commissioned by
Pacific Telephone Company). In the survey, only 0.1% of respondents "liked" receiving
calls made by sales people, and only 9.1% "did not mind" receiving such calls. Id.

62. As one court has remarked: "A ringing telephone is an imperative, which, in the
minds of many, mustbe obeyed with a prompt answer." People v. Weeks, 591 P.2d 91, 96
(Colo. 1979).

63. Nadel, supra note 9, at 103 n.23 (citing FRANKLYN HAlAN, SPEECH AND LAW IN A
FREE SOCIETY 146 (1981)).

64. Congress found that automated calls are "more of a nuisance and a greater invasion
of privacy than calls placed by 'live' persons" because the caller "cannot interact with the
customer except in prep med ways" and these calls "do not allow the caller to feel
the frustration of the called party.. .. Telephone Consumer Protection Act of 1991, S. Rep.
No. 178, 102d Cong., 1st Sess. (1991), reprinted in 1991 U.S.C.C.A.N. 1968, 1970; see also
Nadel, supra note 9, at 100 n.7.

65. See supra note 40 (providing address of the Direct Marketing Association's
Telephone Preference Service).

66. For anecdotal evidence of that frustration, see Thomas Petzinger, Jr., They Keep
Workers Motivated to Make Annoying Phone Calls, WALL ST. J., Sept. 20, 1996, at B1
(describing the abuse and rejection faced by those who place junk phone calls).

67. See Telephone Advertising Consumer Rights Act, S. 1410, 102d Cong., 1st Sess.
(1991) (presenting as a finding that "[m]any consumers are outraged over the proliferation
of intrusive, nuisance calls to their homes from telemarketers").
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a. Federal Regulation

Unsolicited telephone calls have received significant attention from
both federal and state regulators. At the federal level, both Congress and
the Federal Communications Commission have been active in regulating
junk phone calls. The most recent congressional action was the Telephone
Consumer Protection Act of 1991 (TCPA).68 Congress considered federal
legislation necessary because the ease of interstate calling allowed
telemarketers to circumvent state laws regulating telephone solicitations.6 9

Pursuant to the TCPA, the Federal Communications Commission
(FCC) engaged in rulemaking to implement the Act.7" Some of the
significant regulations promulgated pursuant to the TCPA include a
"labeling" requirement by which a telemarketer must identify himself,71

time restrictions limiting calls to between 8 a.m. and 9 p.m., 72 and a
provision requiring telemarketers to record and respect do-not-call
requests.73 On reconsideration, the FCC has maintained all of these
restrictions.74

The TCPA also directed the FCC to explore the possibility of
compiling a national database of those who do not want to receive
unsolicited telephone solicitations. 7  The FCC considered the option but
decided that the costs of compiling and maintaining such a database
would exceed the benefits to the public.76

The most far-reaching regulation of junk phone calls in the TCPA is
a prohibition on artificial or prerecorded voice message calls made to
residences without prior express consent.77 Congress provided a private
right of action to assist in the enforcement of this provision. 78  The

68. Pub. L. No. 102-243, 105 Stat. 2394 (1991) (codified at 47 U.S.C. § 227 (1994)). For
a discussion of the TCPA's legislative history, see Howard E. Berkenblit, Note, Can Those
Telemarketing Machines Keep Calling Me?, The Telephone Consumer Protection Act of 1991
After Moser v. FCC, 36 B.C. L. REV. 85, 96-100 (1994).

69. Section 2(7) of Pub. L. No. 102-243 states:
Over half the States now have statutes restricting various uses of the
telephone for marketing, but telemarketers can evade their prohibitions
through interstate operation; therefore, Federal law is needed to control
residential telemarketing practices.

70. See Report and Order, In the Matter of Rules and Regulations Implementing the
Telephone Consumer Protection Act of 1991, 7 F.C.C.R. 8752 (1992) [hereinafter Report and
Order].

71. 47 C.F.R. § 64.1200(e)(2)(iv) (1994) (requiring telemarketer to provide to called
party: (1) the name of caller; (2) name of entity for whom call was placed; and (3) contact
telephone number or address).

72. 47 C.F.R. § 64.1200(e)(1) (1994) (stating that the hours are as measured by the local
time at the called party's location).

73. 47 C.F.R. § 64.1200(e)(2)(iii) (1994).
74. See Memorandum Opinion and Order, supra note 58.
75. 47 U.S.C. § 227(c)(3).
76. See Report and Order, supra note 70.
77. 47 U.S.C. § 227 (b)(1)(B).
78. 47 U.S.C. § 227(b)(3).
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breadth of the prohibition on automated calls prompted a swift court
challenge, resulting in the decision in Moser v. Federal Communications
Comm'n [Moser I].79 The Moser I court enjoined the FCC from enforcing
the prohibition on prerecorded message calls to residences on the ground
that the prohibition was a content-based regulation that did not reflect a
reasonable fit between the government's substantial interest in protecting
individual privacy and the means chosen, which still left open the
possibility of auto-dialed message from noncommercial speakers.80

The FCC appealed the decision and won.81 In Moser II, the Ninth
Circuit reversed the district court, holding that the ban on auto-dialing
machines was a content-neutral time, place, and manner restriction that
was narrowly tailored and which left abundant alternatives open to
advertisers.82 Judge Fletcher, author of the Moser II opinion, read the
statute to be content-neutral because it bans all automated calls,
regardless of content.83 While the statute uses permissive language that
allows the FCC to exempt calls not made for a commercial purpose, 4 this
permissive language alone does not convert the all-encompassing ban into
a content-based prohibition.8"

The Moser II court recognized that choosing to view the statute as a
content-neutral regulation rather than as a content-based regulation of
commercial speech was a distinction without a difference in First
Amendment terms,86 but the Moser II court appears to have made the
distinction to imply that Congress could have banned telemarketing calls
altogether. For authority to uphold the selective ban on automated
telephone calls, the court relied on a series of Supreme Court decisions
holding that underindusive government regulations on speech are
permissible so long as the government's distinction does not amount to
viewpoint discrimination.87 The court found the statute to be reasonable
because "Congress may reduce the volume of intrusive telemarketing calls
without completely eliminating the calls."88  Having prefaced this
comment with a review of permissible underindusive regulations, the

79. 826 F. Supp. 360 (D. Ore. 1993), rev'd, 46 F.3d 970 (9th Cir. 1995).
80. Moser v. FCC, 46 F.3d 970 (9th Cir. 1995) [hereinafter Moser II].
81. Id. at 971.
82. Id. at 974-75.
83. Id. Interestingly, in Judge Fletcher's opinion in Destination Ventures, Ltd. v. FCC,

46 F.3d 54 (9th Cir. 1995), decided five days earlier, she is silent when reviewing the lower
court's opinion which, in dicta, considered the ban on automated calls to be a content-
based regulation. Destination Ventures, Ltd. v. FCC, 844 F. Supp. 632, 638 (D. Or. 1994).

84. See 47 U.S.C. § 227(b)(2). The FCC adopted regulations exempting automated calls
made by tax-exempt, non-profit organizations. 47 CF.R. § 64.1200(c)(4) (1995).

85. Moser II, 46 F.3d at 973.
86. See id. (stating that the standard of review in either case is "essentially identical").
87. Id. at 974-75.
88. Id. at 975.
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court implied that Congress acted reasonably in banning automated calls
because it could have banned all telemarketing calls as unwarranted
invasions of residential privacy.

b. State Regulation

More than half the states regulate commercial solicitations made by
phone. Forty-one states and the District of Columbia have restricted or
banned intrastate automated commercial calls.8 9 Of the state statutes
prohibiting use of auto-dialing machines, three have been challenged on
constitutional grounds, with mixed results.9" A complete review of the
state law variations is beyond the scope of this article, but state law
remains a relevant consideration because the TCPA explicitly preserves
state regulations that are more restrictive than federal law.91 Most states
also have statutes banning telephone harassment that arguably could be
applied to some telemarketing practices. The Supreme Court has passed
on reviewing the constitutionality of these statutes.92

c. Summary

Unsolicited telephone solicitations are a pervasive phenomenon that
simultaneously generates a great deal of revenue and causes a great deal
of frustration. The practice is now regulated primarily by federal law,
which requires that callers fully identify themselves, allow individuals to
opt out of receiving further calls from individual telemarketers, call only
at reasonable times, and not subject recipients to a prerecorded message.
The ban on automated calls is a reasonable restriction because it reduces
the invasion of residential privacy by banning the most intrusive kind of
telemarketing while leaving open abundant alternative channels to
advertisers.

4. JUNK FAX

Regulations directed against unsolicited commercial solicitations
transmitted by facsimile machines have been the most recent challenges

89. Id. at 972.
90. Compare Lysaght v. New Jersey, 837 F. Supp. 646 (D.N.J. 1993) (invalidating New

Jersey statute banning auto-dialed commercial solicitations as violation of First
Amendment); Moser v. Frohnmayer, 845 P.2d 1284 (Or. 1993) (invalidating Oregon statute
as violation of Oregon Constitution) with State v. Casino Mktg. Group, 491 N.W.2d 882
(Minn. 1992) (upholding Minnesota statute as consistent wit both state and federal
constitution), cert. denied sub nom. Hall v. Minnesota, 507 U.S. 1006 (1993).

91. See 47 U.S.C. § 227(e)(1); Van Bergen v. Minnesota, 59 F.3d 1541, 1547-48 (8th Cir.
1995).

92. See Gorinley v. Director, Connecticut State Dep't of Adult Probation, 449 U.S. 1023,
1023-24 (1980) (White, J., dissenting from denial of certiorari) (seeking to review decision
upholding state statute that provides misdemeanor sanctions for persons who have "intent
to harass, annoy or alarm another person" when making a telephone call).
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presented to the courts. Because most communications sent by facsimile
machines are business-to-business, legislatures have justified, and courts
have analyzed, regulations on junk fax slightly differently than those on
advertisements made door-to-door, by mail or by phone. In those cases,
the state interest primarily has been to protect individual privacy in the
home. The law tends to give the privacy interests of business enterprises
less weight than the interests of individuals in their homes, and thus
governments that have regulated junk fax have asserted alternative state
interests in regulation. The two leading interests are to provide freedom
from conversion of paper and ink and to protect against preclusion of a
desired communication by an unsolicited fax solicitation. 3

a. Federal Regulation

As with junk phone, junk fax has been subjected to federal
regulation by Congress and the FCC and to extensive state regulation. On
the federal level, the Telephone Consumer Protection Act of 1991
(TCPA), in addition to regulating junk phone, prohibits altogether
unsolicited fax solicitations containing advertisements.94 Predictably, the
ban has been challenged in court, and, somewhat surprisingly, the ban has
been upheld.95

In Destination Ventures, the Ninth Circuit held that the government
has a substantial interest in preventing the shift of advertising costs from
sender to recipient-here the relevant costs are paper and toner-and in
preventing unsolicited advertisements from precluding receipt of desired
communications. The court concluded that the interest in preventing cost-
shifting is directly advanced by a total ban on fax advertisements and the
ban is a reasonable fit with the interest; the government is not required to
adopt less restrictive regulations such as time or page restrictions on
unsolicited fax advertisements.96 By using an underinclusion rationale
similar to that in her Moser II opinion, Judge Fletcher found that Congress
could reasonably choose to ban unsolicited fax advertising without
addressing other unsolicited fax transmissions such as those with
political messages since junk faxes impose the bulk of the cost-shifting
problem.97 Interestingly, the court was not swayed by the plaintiff's
evidence that there soon may be technological solutions to avoid the "real
harm" of cost-shifting.98

93. Destination Ventures, Ltd. v. FCC, 46 F.3d 54, 56 (9th Cir. 1995).
94. 47 U.S.C. § 227(b)(1)(C).
95. See Destination Ventures, 46 F.3d 54.
96. Id. at 56-57. See infra text accompanying notes 187-91 for a critique of this

reasoning.
97. Id. at 56.
98. Id. at 57 ("The possibility of future technological advances allowing simultaneous

transmission and eliminating the need for paper does not alter this conclusion. We look at
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b. State Regulation

States began regulating junk fax transmissions in 1989. 9 Currently,
eighteen states have passed statutes regulating junk fax transmissions.' °

The TCPA leaves in place those state regulations that are more restrictive
than the federal law,10 and impliedly preempts less restrictive measures.
Some state legislatures continue to consider junk fax legislation, 10 2 but it
appears that the most the states can add is stiffer penalties for violating
the federal ban.

c. Summary
Advertising by junk fax was a fast-growing practice until Congress

banned it altogether in 1991. The fax context gives rise to a new principle
for the regulation of junk communications: when unsolicited
advertisements shift advertising costs from sender to recipient, the
government may ban that mode of advertising altogether, even when less
restrictive regulatory alternatives are available.

the problem as it existed when Congress enacted the statute, rather than speculate upon
what solutions may turn up in the future.").

99. Connecticut was the first state to pass a junk fax law. See Michael M. Parker, Fax
Pas: Stopping the Junk Fax Mail Bandwagon, 71 OR. L. REV. 457, 462 & n.22 (1992).

The story behind passage of Connecticut's law is ironic. After passage by the
legislature, Governor William O'Neill was uncertain about signing the legislation. Id. He
was persuaded to sign the bill after receiving by fax hundreds of letters opposing the
legislation. Id. Receipt of these faxes had tied up his office's machine and had precluded
receipt of time-sensitive information from the state's Office of Emergency Management on
possible flooding. Id. The Governor stated that being subjected to a lobbying campaign by
fax had "brought home" the need for junk fax legislation. Id.

Interestingly, signing the bill could not constitutionally do anything to alleviate the
problems created by the fax lobbying campaign. The law reached advertising by fax and
thus-as a restriction on commercial speech--could survive intermediate judicial scrutiny.
The statute is silent with respect to lobbying, which is political speech situated at the core of
the First Amendment's protective reach. Any prohibition on lobbying by fax would have to
survive strict judicial scrutiny, a burden the state would not likely be able to meet.

100. See CONN. GEN. STAT. ANN. § 52-570c (West 1991); FLA. STAT. ANN. § 365.1657
(West Supp. 1992); GA. CODE ANN. §§ 46-5-25, 46-1-1(3) (Harrison 1990); ILL ANN. STAT.
ch. 720, para. 26-3 (Smith-Hurd Supp. 1992); MD. COM. LAW II CODE ANN. § 14-1313
(Michie 1990); McH. Comp. LAWS ANN. §§ 445.1771-.1776 (West Supp. 1992); NEB. REV.
STAT. §§ 86-1209 (1987 & Supp. 1991); NEV. REV. STAT. § 207.325 (Supp. 1991); N.Y. GEN.
Bus. LAW § 396-aa (McKinney Supp. 1992); OKLA. STAT. ANN. tit. 21, §§ 1862-1863 (West
Supp. 1992); OR. REV. STAT. §§ 646.872, 646.608(ff), 646.632, 646.638, 646.642 (1991); R.I.
GEN. LAWS §§ 11-35-27 (Supp. 1991); S.C. CODE ANN. §§ 15-75-50 (Law. Co-op. Supp.
1991); TENN. CODE ANN. §§ 47-18-1601 to -04 (Supp. 1991); TEX. Bus. & COM. CODE ANN.
§ 35.47 (West Supp. 1992); UTAH CODE ANN. §§ 13-25a-101 to -107 (Supp. 1991); VA. CODE
ANN. § 8.01-40.2 (Michie 1992); W. VA. CODE § 46A-2-139 (1992).

101. 47 U.S.C. § 227(e)(1).
102. See Assembly Bill Would Stop Unwanted Faxes, CAPrTAL, Feb. 5, 1996, at Al

(discussing bill introduced in Maryland assembly to regulate junk fax).
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C. The Principles For Government Regulation of Junk
Communications
By reviewing the application of intermediate judicial scrutiny to

regulations on unsolicited advertisements in a variety of media, certain
basic First Amendment principles emerge. The First Amendment requires
that a government restriction on commercial speech must directly advance
a substantial government interest by means that are reasonably fitted to
the interest.10 3 The government has a substantial interest in regulating
junk communications to protect residential privacy and to prevent the
shifting of advertising costs from sender to receiver.

Regulations that enable individuals to choose not to receive
unsolicited advertisements are reasonable,' but the government may not
supplant that private choice with a decision that an entire mode of
-ommunication should be foreclosed'0 5  or engage in content
discrimination by banning unsolicited advertisements that the government
deems to be offensive. 10 6 However, when Congress finds that use of a
technology for advertising is particularly intrusive on residential privacy,
and when recipients have no effective means of opting out of receipt of
such intrusive communications, Congress may supplant private choice
and ban advertising by those means so long as advertisers have
alternative avenues open to them.'0 7 Congress also may supplant private
choice and ban altogether a mode of advertising when that advertising
necessarily shifts advertising costs from sender to recipient.' 8

I1. ELECTRONIC JUNK MAIL-PRESENT AND FUTURE
The analysis in this part is presented in two steps. First, it surveys

the current state of regulation of commercial solicitations on the Internet
because the future unified medium is likely to evolve out of the Internet.
This regulation is almost entirely private and not particularly effective.
The survey demonstrates the weaknesses of arguments that a unified
medium can be regulated entirely without government intervention.
Second, this part envisions that a unified medium is emerging in which
most, if not all, of our communications consists of digitized information
funneled through a single receiving unit in our homes and offices. The
purpose of envisioning the emergence of a unified medium is to facilitate

103. Board of Trustees v. Fox, 492 U.S. 469, 480 (1989).
104. Rowan v. United States Post Office, 397 U.S. 728, 736 (1970).
105. Project 80's, Inc. v. City of Pocatello, 942 F.2d 635, 639 (9th Cir. 1991).
106. Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60,75 (1983).
107. Moser v. FCC, 46 F.3d 970, 975 (9th Cir. 1995).
108. Destination Ventures, Ltd. v. FCC, 46 F.3d 54, 56 (9th Cir. 1995).
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discussion in part III about how the principles set out in part I might be
applied to unsolicited commercial solicitations in such a medium.

A. Junk Mail on the Internet: Enter the Spammers
In the brave new world of digital communication, unsolicited

solicitations made via electronic mail are increasing at an exponential
rate. As with many aspects of online life, electronic junk mail has a code
name: spam. 0 9 As more and more people begin to use and rely on the
Internet, 10 the scale and importance of the 8pam problem increases.'
Many who follow the expansion of the Internet and media convergence
recognize that unregulated electronic junk mail has the potential to
overwhelm the network.112 Others recognize the potential problems of
electronic junk mail but express confidence that technological solutions
will reduce these problems to no more than a minor nuisance.' 13 This
latter view could be overly optimistic.

This subsection briefly describes current attempts to privately
regulate sparn on the Internet. Concluding that these efforts alone cannot
stem the rising tide of unwanted commercial solicitations made by
electronic mail, this subsection then describes the constitutional issues
that might arise should the government attempt to regulate electronic junk
mail. Because these issues are likely to evolve as the medium develops,
as discussed in part II.B., a full analysis of them is deferred to part III.

109. Spam is both a noun describing electronic junk mail messages and a verb describing
the act of indiscriminately sending electronic junk mail messages; one who sends electronic
junk mail is known as a spammer. One electronic junk mailer, who dubs himself "Spain
King," claims to send three to four electronic mass mailings per day. Daniel Akst, Postcard
From Cyberspace, L.A. TIMES, Nov. 1, 1995, at D4.

110. According to one estimate, as many as 50 million people around the world have a t
least begun to use the Internet. Ste hen McGookin, An Uncertain Feeling About the Internet,
FINANCIAL TIMES, Sept. 27, 1995, at IX (book review section). In the United States, a recent
survey places the number of homes with Internet access at 14.7 million. See Jared Sandberg,
U.S. Households With Internet Access Doubled to 14.7 Million in Past Year, WALL ST. J., Oct.
21, 1996, at B1i. The same survey found that nearly nine million adults access the World
Wide Web daily. Id.

111. See, e.g., Coats, supra note 2, at D2; Jeff Pelline, Junk Mail Proliferating on Internet;
Boon for Advertisers, But Users Fret About Privacy, S.F. CHRON., Nov. 2, 1995, at Al; John
Schwartz, It's the Spain You Read That's Making Many Interneters Queasy, WASH. POST,
Nov. 20, 1995, at FI

112. The problem was recognized early in the development of electronic mail. See John
Seaman, Is Electronic Junk Mail Good for Users?, COMPUTER DECISIONS, June 1, 1983, at 74
(discussing the problem of frivolous electronic mail on internal corporate computer
networks). However, the need for a solution is only now becoming more urgent. Because
electronic addresses are easy to identify and the costs of overhead for electronic
advertisin, are minimal, "[t]he Internet could literally be buried in a flurry of electronic
junk mail.' Linda Himelstein, Law and Order in Cyberspace?, Bus. WK., Dec. 4, 1995, at 44
(quoting Marc Rotenberg, director of the Electronic Privacy Information Center).

113. "[A]ssuming that the relatively petty irritations and junk mail can be worked out,
the advent of commerce on the network only underscores a larger question: Who, precisely,
is going to control this new Internet?" Waldrop M. Mitchell, Culture Shock on the
Networks, 265 SCIENCE 5174, 879.
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1. PRIVATE REGULATION OF ELECTRONIC JUNK MAIL

Private regulation of electronic junk mail on the Internet has
developed with incredsed use of the medium. Currently, private
regulation consists of: (1) "cultural" regulation by customary law; (2)
vigilante regulation by those who track down and spain the spammers;
(3) structural regulation by the policies of online service providers; and
(4) market regulation by those who buy and sell information filters to
screen out spam. Each form of regulation deters some spanming, but,
taken as a whole, these methods are unlikely to sufficiently restrict
spamming so that the Internet can continue to function.

a. Cultural Regulation: The Role of Netiquette

The Internet initially was developed as a means of linking defense-
related scientific researchers across the world." 4  The small, relatively
homogenous community of Internet users developed certain norms for
communicating on the new medium. Over time, these norms-now
subsumed under the rubric "netiquette"-provide guidance for members
of the online culture."' Although original participants celebrated the lack
of formal regulation on the Intemet-often likening it to a new frontier, a
Wild West-these same participants often were quite orthodox in their
enforcement of the informal norms, and this orthodoxy has given
netiquette the weight of customary law." 6

As the number of Internet users has mushroomed, online culture and
the customary law on the Internet are in a period of rapid, contentious
development." 7 Battles over electronic junk mail capture aspects of this
culture clash." 8  A general netiquette principle is that one's
communications should not waste other people's time.119 A second

114. See Richard Zaitlen & David Victor, The New Internet Domain Name Guidelines:
Still Winner-Take-All, 13 No. 5 COMPUTER LAW. 12, 13 (1996) (providing a succinct
description of the Internet's development).

115. Many online service providers now post a statement of recommended online
etiquette. A very general statement of some of the norms can be found in FAQs (Frequently
Asked Questions), TIME, July 25, 1994, at 50 [hereinafter FAQs].

116. See Cass R. Sunstein, The First Amendment in Cyberspace, 104 YALE L.J. 1757,
1758-59 & nn.6-7 (1995) (describing norms and constraints of communication by electronic
mail as "a form of customary law, determining how and when people communicate with one
another"); see generally ROBERT C. ELLICKSON, ORDER WrrHOuT LAW (1991) (describing
how cultural norms can operate like legal constraints in absence of formal law).

117. Mitchell, supra note 113, at 879.
118. As discussed supra part 1.2.a, the cultural norm in the physical world is to temper a

strong distaste for paper junk mail with an acceptance of junk mail as an inevitable reality.
Attempts by newcomers to extend this norm to cyberspace have been resisted by the early
inhabitants of cyberspace, who cling to the competing norm of treating the Internet as a
commercial-free zone.

119. This principle is reflected in rules on keeping communications succinct and to the
point; rules on sticking to the subject of a discussion group; and a prohibition on needless
communications concurring with statements by others. FAQs, supra note 115, at 50.
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principle has been that the Internet is a non-commercial forum.12 ° This
latter principle has waned with the rise of commercial online service
providers, but remnants remain. These two principles are brought
together in the netiquette rule against unsolicited advertisements sent by
electronic mail.12'

While breaches of the netiquette prohibition on spamming continue
to increase, the prohibition still acts as a constraint on some marketers. 122

For now, the netiquette prohibition increases the cost of spamming by
increasing the risk that a spammer will receive a negative return on his
investment. Even if one percent of the spam recipients purchase the
spammer's goods or services, there is a real chance that the spam will
drive away otherwise potential customers among the remaining ninety-
nine percent of recipients. 123

This constraint, however, is limited. The online culture is in the
midst of rapid transformation. While some newcomers are likely to
adopt current netiquette norms, many others are likely to bring the norms
that govern our physical spaces into cyberspace. One of these norms may
be an acceptance of junk mail as an inevitable nuisance. If all marketers
engage in spamming, the risk of a negative return will decrease because
consumers will not blame Sears for spamming them when they also
receive spain from J.C. Penney, Macy's and all the other department
stores.

b. Vigilante Regulation

One aspect of the informal nature of netiquette as a set of norms
governing the medium is that no formal processes presently exist for
enforcing these norms. For those new members of the Internet community
who are not deterred from spamming by the opprobrium of breaching
netiquette norms, another consideration that may deter some spamming is
the presence of online vigilantes who enforce the netiquette norm against
sending electronic junk mail. 124

120. See Mitchell, supra note 114, at 879.
121. See id. ("[T]he unwritten rules... tell users not to waste other people's time with

irrelevant electronic chatter-and especially, not to sully the network with self-serving
advertisements and junk mail.").

122. See, e.g., Kristen Baird, Local Net Providers Feud Over Netiquette, CRAIN'S CLEV.
Bus., June 12, 1995, at 3 (quoting local junk mailer who publicly, apologized for spanning
but also said, "We realize this is a big cultural issue ... [b]ut I think we would consider
another bulk e-mail if we felt it was appropriate."); Rosalind Resnick, Tread Lightly on the
Internet, HOME OFF. COMPUTING, Apri- 994, at 80 (advising marketers to be judicious when
choosing targets for junk mail).

123. See infra part III.A.2 on spammer blacklists.
124. See Steven Carlson, How To Keep "Spam" From Clogging E-mail, BUDAPEST Bus. J.,

Dec. 4, 1995, at 30 (referring to one online vigilante who is dedicated to thwarting the
efforts of the "Spain King," see supra note 110).
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Generally, the techniques vigilantes use to enforce the norm are:
attempting to deny a spammer continued access to the Internet; putting
the spammer on a blacklist; "flaming" the spammer (i.e., inundating his
mailbox with hostile mail);125 and using utility programs known as
Cancelbots that automatically delete multiple postings to online
discussion groups. 126 If the vigilantes cannot identify the spammer, they
may seek to exact vengeance on the service provider that allowed the
spain to get through. 27

Vigilante justice generally is a troubling form of regulation because
results are unpredictable and often appear more arbitrary than the results
under a more formal system. For example, one marketing company
claims that it was wrongly blacklisted, and those who have posted the
blacklist have not provided a contact number or a process for getting off
the list.128 Vigilante regulation, then, is not likely to provide a systemic
solution to the problem of unsolicited electronic junk mail, and there may
be a backlash against the vigilantes if their actions produce arbitrary
enforcement.

c. Structural Regulation

Currently, the vast majority of Internet users access the network
through intermediaries: internet service providers (ISPs). To the extent
that the service agreements under which ISPs provide access have the
same or similar terms, those agreements act as a form of structural
regulation for the network. 29

125. See id. With "exquisite chutzpah," a company used spam to sell potential
vigilantes an antidote to spam--The Spammer Slammer-a program that enables potential
vigilantes to generate thousands of messages to be sent to the source of undesired email.
Thomas Petzinger, Jr., A Morality Tale From the Wild World of the Internet, WALL ST. J., Nov.
1, 1996, at B1.

126. See Carlson, supra note 124, at 30.
127. Cynthia Flash, A Breach of "Netiquette"; Junk E-mail Outrages Computer Users,

NEws TRm., Jan. 7, 1996, at Al (describing vigilante attacks on one small-scale Internet
service provider because it failed to stop spammer from spamming members).

128. Jean Heller, Junk Mail Creates Computer Headache, ST. PErERSBURG TIMES, Jan. 2,
1996, at Al (describing a company blacklisted for allegedly marketing a T-shirt that it
never made).

129. Commentators have recognized the increasing prevalence of structural regulation
by contract, and they are split on its desirability. Compare Mark A. Lemley, Shrinkwraps
in Cyberspace, 35 JURIMETRICS J. 311, 321 (1995):

But this new law of the Internet would be unlike any form of legislation
known to modem society. No one elected its drafters or the Internet
providers who adopted it. They are accountable to no one.... Nor is there
any provision for 'opting out" of this new social contract, other than by
withdrawing from cyerspace .... It would be a sheer accident if the model
code drafted (presumably)by the Internet providers themselves... happened
to be the optimal means of regulating behavior in cyberspace.

with David R. Johnson & Kevin A. Marks, 38 VILL. L. REV. 487, 515 (1993):
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Because both senders and recipients of electronic junk mail gain
access to the Internet through ISPs, ISPs can regulate spain at both its
origin and destination. To regulate spain at its origin, numerous ISPs,
including those who operate proprietary networks that are also linked to
the Internet, include terms that make it a violation of the service
agreements to send electronic junk mail. 3 ° To regulate spam at its
destination, ISPs can attempt to filter out the junk in their subscribers'
incoming electronic mail. America Online, the largest commercial online
service, recently began to filter subscribers' incoming mail by bouncing
certain junk mail back to the sender, and, at the time of this writing,
litigation is ongoing with respect to that policy. 31

One commentator advances the view that America Online should be
allowed to take this action and that ISPs should be allowed to use
contract as a kind of marketplace for the law of the Internet. 3 2 However,
this form of structural regulation of spam probably is of limited utility for
practical, market and legal reasons. The practical constraints are that
identifying the source of electronic junk mail is often difficult,133 and junk
mailers can themselves become ISPs. Spammers have incentives to
disguise the origin of their mass mailings-to avoid being flamed among

Cyberspace is, and should be, ruled mostly by contract. The highest duty of
any sysop [system operator] is to be thoughtful and truthful regarding
applicable ground rules.... The best policy, from a social perspective, is to let
the new medium develop free of the shackles imposed by any particular, soon-
to-be outmoded, legal metaphor.

130. E.g., No Spamming for MCI Under New Policy, INVESTOR'S DAILY, Jan. 23, 1996, at
A8 (quoting MCI official, "We reserve the right to automatically disconnect and deny
access to any MCI customer who violates this spamming policy....').

131. America Online (AOL) adopted its filtering policy in response to subscriber
complaints about the increase in spain received, amounting to 15 million pieces each week.
See Jared Sandberg, America Online Sets Cyberspace Barriers Against Junk E-mail, WALL ST.
J., Sept. 5, 1996, at B4 (reporting that AOL's view is that even with this policy "the
government may have to intervene with regulations"). Even before adopting its policy,
AOL was sued by Cyber Promotions, a Philadelphia junk mailing company, for tortious
interference with contract. Trial is set for November 1996. 1 , The head of Cyber
Promotions, Sanford Wallace, is also known as the "Spain King." Jana Sanchez-Klein,
Meet the most HATED MAN on the INTERNET, BALTIMORE SUN, May 28, 1996, at 1D; see
supra note 111.

Almost immediately after the filtering policy went into effect, Cyber Promotions, which
sends one to two mass mailings a day to 1.3 million Internet addresses, 75% of which are at
aol.com, filed a separate suit against AOL. See David S. Hilzenrath, AOL Ordered to Stop
Blocking Junk E-mail, WAsH. Posr, Sept. 7, 1996, at D1. The plaintiff won a preliminary
injunction against the AOL policy in U.S. district court in Philadelphia. Id. But the Third
Circuit swiftly reversed the rulin . Thomas E. Weber, America Online Wins Rounds in
Suits Over Junk E-mail and Billing Practices, WALL ST. J., Sept. 23, 1996, at B6.

132. See David Post, The Case of Virtual Junk Mail, AM. LAw., Nov. 1996, at 97, 98
("But if many Internet service providers implement a similar prohibition [against sending
electronic junk mail], and if those service providers flourish and attract many
subscribers.., who has the right to say... that that isn't the best rule to deal with this
problem?").

133. It is difficult but not impossible. See Tim Blangger, You Can Shut Off Unsolicited
E-mail, MORNING CALL (Allentown, Pa.), Feb. 6, 1996, at D1 (describing process for
identifying source of electronic mail message).
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other reasons. As of this writing, litigation is in process over a leading
spammer's practice of designating a different reply address than the
originating address to avoid flames and the return of undeliverable
messages.

134

The market reason is that some of the -larger service providers take
an equivocal position toward spam. On the one hand, the service
agreements of most major providers make it a breach of the agreement to
spain other members. 35 On the other hand, these same providers can
and do profit from selling subscriber profiles to spamrnmers 136 or from
spamming their own subscribers. 137

The legal reason is that, even if the providers decided to crack down
on spammers, to do so effectively they would have to act in concert,1 38

and such action could raise antitrust problems. Regulation of electronic
junk mail by online service providers is therefore not likely to stem the
rising tide of spam.

d. Market Regulation: Information Filters

A number of people put great stock in the use of information filters
to solve the problem of electronic junk mail. This article argues below
that such hope is overly optimistic, but filters can unquestionably reduce
the reach of spam.139 Filters simply delete or reroute messages that fit a
certain profile. So long as a user can accurately describe those messages
that she wishes to delete-whether described by sender, by subject or
otherwise-the filter can eliminate a great deal of electronic clutter. The

134. Concentric Network Corp. v. Wallace, No. 96-CV-20829 (N.D. Cal. filed Oct. 2,
1996). Defendant Sanford Wallace, head of Cyber Promotions, Inc., agreed to cease the
behavior in response to the plaintiff's motion for a temporary restraining order. 1
Electronic Info. Pol'y & L. Rep. (BNA) 672 (Oct. 18, 1996). The plaintiff is an Internet
service provider. In addition to claiming that Cyber Promotions had violated the terms of
its service agreement, the plaintiff also claimed violations of three federal statutes-the
Electronic Communications Privacy Act, 18 U.S.C. §§ 2701 et seq., the Computer Fraud and
Abuse Act, 18 U.S.C. § 1030(a)(5)(A)(i), and the Lanham Act, 17 U.S.C. § 1125(a)-as well
as a number of common law tort causes of action. Id. at 673-74.

135. See FIN. POST, October 26, 1996, at C12.
136. See Stephen Lynch, Junk Mail Heads Your Way Online, NEW ORLEANS TIMES-

PICAYUNE, Jan. 13, 1996, at C1. Three of the largest service providers-Compuserve,
Prodigy and America Online-sell the personal data of all subscribers who have not
expressly indicated that they do not want their data sold. Id.

137. America Online "is no stranger to direct marketing: It bombards members with its
own online sales pitches while the meter is ticking...." Hilzenrath, supra note 131, at D2.

138. First, there would have to be an industry-wide agreement to include in all ISP
service agreements a term prohibiting spamming. Otherwise, those ISPs that allow
spamming would become magnets for electronic junk mailers. Second, some form of
coordinated enforcement would be necessary, such as a blacklist of all those who have had
their access terminated for violation of the spamming prohibition. Otherwise, spammers
could simply open an account with a different ISP if their current account were terminated.

139. See Brett Glass, Server With Internet Link Will Help You Filter Unwanted Mail,
INFOWORLD, Dec. 18, 1995, at 41 (describing one successful method of filtering); Diana
Hwang, App to Help VARs Curb Net Mail, COMPUTER RESELLER NEws, Feb. 5, 1996, at 24.
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problem is that spammers can disguise the nature of their message to
circumvent most filters.

Each of the four aspects of private regulation on the Internet deter
some spamming, but the costs imposed on spammers are fairly low in
comparison to the potential benefits from spamming. Assuming rational
action, we should expect spamming to become an increasingly common
practice. We might reasonably expect to see some government regulation
in response. As a historical matter, government at either the local, state
and/or federal level has acted to regulate every other form of commercial
solicitation. 4 ° As a practical matter, spanming potentially could become
so pervasive that, left unregulated by government, it could drive people
away from the network altogether.

2. GOVERNMENT REGULATION OF UNSOLICITED
ELECTRONIC JUNK MAIL

Private regulation alone will not be able to stop electronic junk mail
from overwhelming or impeding the functioning of the emerging
information network. Therefore, some form of government regulation will
be necessary. Already, the federal government has begun to contemplate
regulation of electronic junk mail on the Internet. 4' This subsection
briefly describes an argument that Congress already has banned electronic
junk mail, and then-concluding that the argument is unpersuasive-
considers the constitutional issues likely to arise if the government
engages in more explicit regulation of electronic junk mail.

a. Has Congress Already Banned Spamming?

Arguably, the Telephone Consumer Protection Act of 1991
(TCPA)-by its ban on sending unsolicited advertisements to a
"telephone facsimile machine"-already makes illegal the sending of
electronic junk mail. This textual argument has some surface appeal. It
could potentially take care of the whole spamming problem without any
new enactments.

The TCPA makes it unlawful for any person within the United
States "to use any telephone facsimile machine, computer or other device
to send an unsolicited advertisement to a telephone facsimile

140. See supra text accompanying notes 6-9.
141. For example, the Federal Trade Commission devoted one of a series of hearings on

regulating unfair business practices on the Internet to the junk mail problem. November 20,
1995. In addition, the Clinton Administration has advised providers of telecommunications
services to get consumers' permission before using or selling information about their
customers. See Regulators/Regulations: Recommendations for Telecom Privacy, DoT.COM,
Nov. 1, 1995 (citing a Commerce Department report providing "recommendations" to the
industry). Should te industry ignore the Administration's advice, formal regulations may
follow. Id.
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machine."' 42 Thus, the focus is on the receiving device; to violate the
TCPA, a spammer using a computer must simply send an "unsolicited
advertisement" to a "telephone facsimile machine." An "unsolicited
advertisement" is broadly defined as "any material advertising the
commercial availability or quality of any property, goods, or services
which is transmitted to any person without that person's prior express
invitation or permission.".143 The TCPA defines a "telephone facsimile
machine" as:

[E]quipment which has the capacity (A) to transcribe text or
images, or both, from paper into an electronic signal and to transmit
that signal over a regular telephone line, or (B) to transcribe text or
images (or both) from an electronic signal received over a regular
telephone line onto paper.1 44

Relying on the text of the statute, one could argue that a spanmer
violates the law when he sends an unsolicited advertisement from his
computer over regular telephone lines to another computer via the
Internet. That other computer is "equipment which has the capacity" to
take the electronic signal and transcribe it onto paper-anyone can print
their email. Further support for this reading can be found in the FCC
interpretation of the TCPA to mean that a "telephone facsimile machine"
includes fax/modems attached to a computer. 45 The fax/modem is a
device capable of receiving an electronic signal sent either as an image file
(fax) or a text file (electronic mail). In either case, the fax/modem makes
it possible for the signal to be transcribed onto paper.

As appealing as this argument may be to those who wish to make
spamming illegal, it presents a problem. If the government were to rely on
this textual argument to apply the TCPA to spanming on the Internet, a
court likely would find that application to violate the First Amendment.
Most of the elements that persuaded the Ninth Circuit to uphold the ban
as applied to conventional fax machines are not present in the context of
junk mail on the Internet.141

In the fax context, the government persuaded the court that the ban
was reasonably fitted to the government's interest in preventing unfair
cost-shifting and preclusion of desired communications by unsolicited
advertisements. 47 Neither of these harms are equally presented by
unsolicited electronic mail.

142. 47 U.S.C. § 227(b)(1)(C) (emphasis added).
143. 47 U.S.C. § 227(a)(4).
144. 47 U.S.C. § 227(a)(2).
145. Memorandum Opinion and Order, supra note 58, at 12405-06.
146. See Destination Ventures, Ltd. v. FCC, 46 F.3d 54 (9th Cir. 1995) (relying on

district court's use of legislative history and fact that junk fax universally involves unfair
cost-shifting to uphold TCPA's ban on unsolicited fax advertising), aff'g 844 F. Supp. 632
(D. Or. 1994).

147. Id.
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There may be some cost-shifting for those who subscribe to
commercial online services and who pay by the minute-these people pay
for the time it takes to delete and/or download the junk mail. But many
others have Internet access for which they pay a flat rate, which means
that they incur no marginal cost in dollars and cents for the time it takes
to throw out the spam.

Arguing that spain precludes other electronic mail messages is even
more difficult. At present, the scale of the problem has not reached the
level at which the network's electronic memory has been filled to capacity
with electronic junk mail. Generally, electronic mail messages do not go
undelivered because the addressee's box is overflowing with spam. The
best argument for why message-preclusion is as big a problem with
electronic junk mail as it is with fax solicitations is that in both cases
what is precluded is timely receipt of a desired communication.

In the fax context, if a business does not receive a desired
communication because junk faxes are tying up the line, that
communication may eventually get through, but the business will have
been precluded from receiving the message in a timely fashion. Similarly,
with electronic junk mail, a business has not effectively "received" a
desired communication until it is identified. If someone in the business
has to scroll through and delete large amounts of electronic junk mail on a
daily basis, that junk mail is precluding the business from effectively
receiving its desired communications in a timely fashion.

This argument is problematic because it proposes a more subjective
standard for preclusion. In the fax context, an unsolicited advertisement
precludes a desired communication from reaching the recipient's
"premises" at the time the fax is sent because the two machines cannot
connect. In the electronic mail context, a desired communication reaches
the recipient's "premises" to the same extent that all other electronic mail
messages do because the two machines, via the network, connect.

To withstand intermediate scrutiny, the government must assert a
substantial interest in imposing the regulation, and the regulation must
alleviate a real harm.148 The government interest in avoiding message
preclusion is probably in preventing desired communications from being
precluded from reaching the recipient's premises. This would be the case
because the government risks its claim to a "substantial" interest in
preventing message-preclusion if that interest is defined in the vague
terms of preventing only the "untimely receipt" of desired
communications. If preventing preclusion from the premises is the
government interest, then that interest is present in the ban on unsolicited
faxes but not present if the ban is applied to electronic junk mail. Thus,

148. Edenfield v. Fane, 507 U.S. 761, 770 (1993).
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governments probably cannot enforce the TCPA as a ban on electronic
junk mail.' 49 The government may be able to ban electronic junk mail, but
specific findings and potentially a different rationale may be necessary
for such a ban to be constitutionally permissible.

B. Through the Looking Glass-the Future and the Box

This article seeks to explore the regulatory possibilities for junk
communications that may be present in a unified medium and to argue
that the government should have greater latitude to regulate these
communications than has been the case in some of the other junk
communications contexts.

This analysis proceeds on the basis of two assumptions: that most
communications will be digitized and sent through a unified medium, and
that the structure of that medium will be a network with an open
architecture. 5 "Open architecture" refers to a decentralized network
structure, analogous to the telephone system, within which
communications can take a number of paths to reach their destination. In
this structure there is no single network operator and no single
concentrated distribution point-as there is in a typical cable television
system-over which a network operator can exercise private control to
restrict communications. An additional assumption is that abundant
memory capacity for electronic communications and sufficiently
abundant channels of communication will be present so that there is no
reasonable argument that the medium suffers from a "scarcity" problem
that would provide the basis for content-based government regulation
analogous to that in the broadcasting area."'

While this exercise requires a degree of speculation, some recent
developments provide a basis for imagining how communication may
take place in a unified medium. Evidence suggests that the Internet,

149. See Michael D. McConathy, Destination Ventures, Ltd. v. FCC and Moser v. FCC.:
How Much Should the Telephone Consumer Protection Act Restrict Your Phone, Fax and
Computer?, 26 GOLDEN GATE U. L. REv. 153, 180-81 (1996) (implicitly concluding that
TCPA does not ban solicitation by electronic mail).

150. See generally Jerry Berman & Daniel J. Weitzner, Abundance and User Control:
Renewing the Democratic Heart of the First Amendment in the Age of Interactive Media, 104
YALE L.J 1619 (1995) (discussing advantages of open architecture in promoting First
Amendment goals of viewpoint diversity and increased user control).

151. In Red Lion Broadcasting Co. v. FCC, the Supreme Court adopted a scarcity
rationale to uphold the FCC's fairness doctrine-content-based regulation of political
speech by broadcasters. 395 U.S. 367, 386-89, 400-01 (1969). With respect to other, less
scarce media, application of a functional equivalent of the fairness doctrine was held
unconstitutional. Miami Herald Publishing Co. v. Tornillo, 418 U.S. 241 (1974). The Court
has recognized criticism of the Red Lion decision, but for the moment it continues to read the
First Amendment to mean that the scarcity of the broadcast nedium entitles the government
to more extensive regulation. See Turner Broadcasting Sys., Inc. v. FCC, 512 U.S. 622, 114
S. Ct. 2445, 2456-57 (1994).
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particularly the World Wide Web, is beginning to take on attributes that
may bring it closer to television as a medium of communication.15 2 For
example, some content providers have begun to assign "channels" for
their information and to package it in the form of "shows." 153

But because information on the Internet currently travels point-to-
point rather than over the airwaves or via satellite signal, some content
providers are exploring ways to exploit that attribute of the medium to
send customized information to users in what are essentially
personalized broadcasts.5 At the same time, other companies have
developed a means of using radio frequencies designated by the FCC for
personal communication services (PCS) to send customized information
from designated Web sites to computers equipped with an appropriate
receiver.' 5 While these developments demonstrate how consumers can
increasingly use a computer as a kind of television, other developments
allow the use of a television as a computer connected to the Internet.15 6

In light of these developments, we can fairly assume that instead of
our recognized categories of communication-such as mass media,
community newsletters, private mail-we will have a continuum of
communications on the network, with familiar aspects at both ends of the
spectrum. In terms of private communications, we will probably have
one-on-one audio-visual conversations, protected by the same degree of
privacy enjoyed by those who currently still use wireline telephones. At
the mass media end, live video coverage of major events will continue to

152. See Bart Ziegler & Jared Sandberg, AOL Wants to Be Viewed Like a Cable-TV
Company, WALL ST. J., Oct. 31, 1996, at B4 (describing a new corporate strategy that would
allow America Online to compete more effectively as an Internet service provider); see also
G. Christian Hill, U.S. West Media, Microsoft Buy VDOnet Stake, WALL ST. J., Oct. 28, 1996,
at A11B (describing investment in company that has developed technology "that squeezes
video and voice over the narrow pipes of the Internet and its graphical-layer, the World
Wide Web").

153. See Don Clark, Microsoft Unveils an Online Overhaul With TV-Style Structure on
Network, WALL ST. J., Oct. 11, 1996, at B5 (describing television-like attributes of Microsoft
Network).

154. Software now on the market allows users to describe categories of information
that they wish to have transmitted to, or retrieved by, their computers from specific Web
sites at regular intervals. Jared Sandberg & Don Clark, Two Start-Up Firms Unveil
Software to 'Push' Information on the Internet, WALL ST. J., Oct. 7, 1996, at B9 (describing
software that not only sends updated information to computers but to pagers as well).

155. See Walter S. Mossberg, Now Even Home PCs Can Get Web News, Data
Automatically, WALL ST. J., Oct. 10, 1996, at B1 (describing two products that provide this
service and their respective limitations, including limited ability to customize the filters for
incoming information).

156. See Patrick M. Reilly, New WebTV Has Sony, Philips Racing to Snatch Holiday
Sales, WALL ST. J., Oct. 25, 1996, at B8 (describing efforts to market a new, relatively
inexpensive device that allows navigation of the World Wide Web with a remote control
and a television set); Walter S. Mossberg, Now You Can Watch Another New TV Show, But
It's No Sitcom, WALL ST. J., Sept. 19, 1996, at B1 (describing the new technology and
reporting on how it differs from navigating the Web with a personal computer).
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exist, which millions of viewers may simultaneously access.5 7 But in
between, one can imagine the presence of a great deal more variety. For
example, the category of an "unsolicited" commercial solicitation may
become contentious as people can increasingly customize the information
they receive via the medium.'5 8

Small electronic discussion groups among friends may come to
include strangers. In these groups, members may put on
"performances," 15 9 and they may begin to charge for access to these
performances. Alternatively, members may include product
endorsements or other advertising in their performances in exchange for
money, which may be necessary for the production of the
performances.160  Mass media presentations also may be less uniform.
The current model of particular shows or newspapers being sent to our
homes at particular times could be inverted. Rather than being sent into
our homes by producers, information might be made available for us to
retrieve at our leisure.1 61 Assume that standardized, "mass-produced" 162

157. Presentations of events that we may want to observe as they happen may be the
last vestige of mass media as we know it because, as a general rule, we will no longer
consume our cultural products on a uniform timetable. One person may choose to survey
the news at 9:26 pa. while another waits until 10:34 px Some may want to skip the
sports and lifestyle stories while others may only want the sports and weather. With
video-on-demand, consumers will be able to watch movies and entertainment programs on
their own schedule. This may mean that we are not watching exactly the same movies or
shows. See infra notes 164-66 and accompanying text for a discussion of "modular"
programming.

158. A number of companies already are marketing "mass customized" advertising for
the Internet. See Amy N. Lipton & Jennifer S. Taub, Real World Examples of Successful
Electronic Commerce, 452 PLI/PAT 405, 416-17 (1996) (citing examples).

159. The range of these presentations is virtually limitless. Non-entertainment
performances might include such things as an opinion piece on an issue of public
importance. This piece might be presented in text, in video, or in some combination thereof.
Entertainment performances could include a multiplayer video game, a music/video/text
performance of original composition, or a music/video/text compilation of existing
compositions.

For example, imagine a group of friends who share an interest in popular music. As
time has goneby, other music lovers have joined the group. To enjoy their favorite music
better, group members compose multimedia presentations to accompany their favorite songs.
These multimedia presentations consist of compilations of new and old scanned images,
movies, and text.

160. In the music video example, see supra note 142, a group member may need to pay for
intellectual property rights to compile such a performance.

161. How important the directionality of communication will be to the scope of
permissible overnment regulation remains unclear. Communications that are perceived to
radiate out into people's p rivate" spheres may be subject to greater regulation on the
ground that the communicator's speech rights have to be balanced against the recipient's
privacy rights. See FCC v. Pacifica Found., 438 U.S. 726, 748-50 (1978) (allowing
regulation of indecent broadcasting on ground that pervasiveness of redium reduces
parents' ability to guard against minor hearing indecent programming). Some cases appear
to disregard the importance of directionality. "Pervasiveness" may simply mean readily
available. See Information Providers' Coalition v. FCC, 928 F.2d 866, 873 (9th Cir. 1991)
(upholding parents' right to block access to "1-900" telephone numbers).

162. This phrase will likely come to mean "produced for a mass audience." Rather than
the provider sending a broadcast signal in numerous directions, the program itself will be
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entertainment and non-entertainment "programs"'63 will continue to be
available. Because we are the ones accessing the program, it need not be
the same program for each of us.

Producers of standardized entertainment and non-entertainment
programs might engage in "modular" programming. Under this form of
production, a program would be composed of standardized modules that
could be assembled differently according to consumer preferences. For
example, when choosing to view a movie, viewers may be able to select
the rated version they want, with additional scenes of sex and violence
added in progressing from the G-rated version to the X-rated version. We
may even get a choice of plot structure.16 4 Assuming that some degree of
modular programming comes into being,16 advertisers may be better able
to target their audiences. 66

Under this scenario, the advertisements we receive will depend on
the modules we have selected; the distinction between mass media
advertising and junk mail will break down. Rather than selling
advertising space directly to specific advertisers, programmers may
simply sell blocks of space to advertising syndicates. Because
programming will not be entirely standard and because the time
constraints of fitting the program into a particular "time slot" will not
exist, the limits on how much advertising can be attached to programming
will be determined by the mix of government and market regulation that
emerges in the unified medium. That is, will consumers be deemed to
have consented to receive any and all advertisements attached to
programming, such that they have no recourse but to not buy programs
that include advertisements for, say, guns or sexual aids? Or might the

capable of being copied millions of times in a very short period and will be available for
retrieval by consumers.

163. What nomenclature will develop for clips of information in the unified ni1im
remains to be seen. Here a "program" could be a video entertainment show, but it also
could be the newspaper, a cokbook, etc.

164. For example, viewers could choose between a happy and sad ending or between
light and dark comedy.

165. This does not seem to be such an outlandish assumption. Movies and television
shows already are filmed scene-by-scene with no regard to sequence. So long as the
marginal cost of producing additional scenes is less than the marginal revenue produced by
giving consumers their choice of version, we would expect to see modular programming.

166. This assumes that advertising will still be attached to programming. All
programming might instead be financed on a pay-per-view basis, but the incentives for
programmers to sell advertising space in their programs are likely to be greater than the
benefits of providing commercial-free programming.

An unscientific survey of 409 online users, conducted by a marketing magazine,
provides some further support for the proposition that people would accept advertising in
exchange for lower costs in receiving programs. Online Users Survey Results: Electronic
Junk Mail-No; Bribes-Maybe, INTERAcTIVE FAcrs, June 6, 1994. The survey found that only
28% of respondents thought junk mail should be allowed on commercial online services, but
54% would accept junk mail in their boxes in exchange for free online hours or other
financial incentive or rebate. Id.

1996



266 BERKELEY TECHNOLOGY LAW JOURNAL

government have a role in regulating the types and amount of advertising
that can be attached to programs?

C. Private Regulation in the Unified Medium

1. THE NEED FOR REGULATION: A TRAGEDY OF THE
COMMONS

One might imagine how the unified medium would operate absent
government regulation of unsolicited solicitations on the network. From
an advertiser's perspective, the incentives to send junk mail early and
often would probably be great. Evidence indicates that even if only one
percent of junk mail and junk phone recipients purchase the advertiser's
product or service, the advertiser generates more revenue than the
advertisements cost him. 67 If these are the numbers when a junk mailer
has to spend, say, ten cents per mailing, what is to stop an advertiser
when the marginal cost of sending a piece of electronic junk mail is
virtually zero?

Given the incentives for advertisers, we should expect that the
network would be flooded with unsolicited commercial solicitations. 168 If
this comes to pass, the worst-case scenario would be a tragedy of the
commons in which the entire network would be rendered useless. 69

Everyone's receiver would be so full of unwanted solicitations that the
effort needed to sift the useful from the useless would be far too great to
make the effort worthwhile. To avoid the tragedy of the commons, some
form of regulation is needed. This could be self-regulation by advertisers,
market regulation by other participants in the market, and/or government
regulation. Under our constitutional scheme, which places limits on the
scope of government regulation of commercial speech but which places no

167. See Rosenfield, supra note 3, at 82.
168. See Himelstein, supra note 112, at 44 (discussing concerns over junk mail glut on

Internet).
169. A "tragedy of the commons" occurs when users of a aon asset or public good

act in their rational self-interest to derive as many personal benefits as possible from the
asset-a process that results in the depletion of the asset, leaving all involved in a worse
position han they would have been had use of the asset been regulated to preserve it. See
generally Garrett Hardin, A Tragedy of the Commons, 162 SCIENCE 1243 (1968). In this
case, the tragedy would arise because advertisers' returns on junk mailing would drop so
low that even with the minimal marginal costs, no net value will be derived forn the
advertising efforts.

In the popular press, discussions of junk mail on the Internet occasionally reference the
problem of the commons. Referring to the Spam King, one article placed this junk mailer's
activities in the "great American tradition of profit from abuse of the commons." Akst,
supra note 109, at D4; see also Howard Rheingold, Selfish Interests Spoil the Net, DENVER
PoST, Jan. 27, 1995, at 23 (describing junk mail as tragedy of the commons analogous to
overgrazing of land).
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limits on private regulation, our cultural preference appears to be in favor
of private regulation.

Although there is some precedent for self-regulation by advertisers,
the motivation for that regulation appears to be to preempt government
regulation rather than to preserve the commons. 70  If the threat of
government regulation were neutralized, we probably would not see
effective self-regulation by advertisers.

2. INFORMATION FILTERS ALONE ARE NOT THE
SOLUTION

The market regulation most commonly anticipated is production of
information filters that will either screen out or sort junk
communications.171 Information filters can be classed generally as "opt-
out" filters or "opt-in" filters, with the distinction deriving from the
default position of the user. With an opt-out filter, the user will receive
all communications until she opts out of receiving selected
communications;' 72 with an opt-in filter, the user will receive no
communications until the she opts in to receiving certain
communications. 73  Opt-in filters could be "restrictive" opt-in filters
through which users opt to receive the communications of identified
parties, or they can be "broad" opt-in filters through which users opt to
receive certain classes of information.

170. For example, in June 1996, the direct marketing community announced proposed
self-regulation in response to a workshop on consumer privacy conducted by the Federal
Trade Commissionr Lipton & Taub, supra note 158, at 424-25. The Direct Marketing
Association and the Interactive Services Association issued joint statements on "Principles
for Unsolicited Marketing E-mail" and a "Draft Online Notice and Opt-Out Principle." Id.
at 447-48 (providing full text of both statements). Arguably, then, self-regulation in the face
of potential government regulation is actually effective. In the first document, the industry
agreed to the "principle" that "[o]nline solicitations should be clearly identified as
solicitations and should disclose the marketer's identity." Id. at 447. But query whether
the industry would so readily agree if an enforcement mechanism were in place.

171. See, e.g., Joanne Pransky, Robots: Our Future Information Intermediaries, INFO.
TECH. & LIBR., Dec. 1995, at 257 (describing need for and availability of information filters
to "manage e-mail, handle phone calls, anyread and organize your junk mail.").

172. For example, the statute at issue in Rowan provides individuals with an opt-out
filter for junk mailby allowing them to inform the Postmaster not to deliver materials sent
by selected mailers. Rowan v. United States Post Office, 397 U.S. 728, 730 (1970).
Similarly, regulations promulgated pursuant to the Telephone Consumer Protection Act
provide individuals with an opt-out filter by requiring callers to maintain lists of those
who have requested that they not be called again. See 47 C.F.R. § 64.1200(e)(2)(iii) (1995).

173. An unlisted telephone number is effectively an opt-in filter. A person with an
unlisted number will receive no telephone calls-except for calls generated by random digit
dialing and misdialed calls-until that person gives her telephone number to people she
selects. Some evidence suggests that people choose to have unlisted phone numbers
precisely to filter out junk phone calls. See Nadel, supra note 9, at 100 & n.13 ("Many of
the estimated 13.9% of consumers with unlisted telephone numbers [1981-82 figures] may
have sought that refuge to protect themselves from [unsolicited junk] calls.").
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Information filters would thus reduce the threat of junk mail
mucking up the system so badly that it grinds to a halt. Users of opt-out
filters presumably could set them either to exclude junk mail altogether or
to shunt the junk mail to a holding place where it may or may not be read.
Users of opt-in filters would get no unsolicited commercial solicitations
unless they either gave their addresses to certain mailers-in which case
the mail is not "unsolicited"-or if the primary recipients of their
addresses intentionally or unintentionally passed them on to advertisers.

For either type of filter to work effectively, communications need to
be accurately labeled. To enable someone to opt-out of junk mail without
opting out of desired communications, the filter must reliably be able to
distinguish the two categories. This is less an issue with restrictive opt-in
filters, but if one uses a broad opt-in filter to receive certain classes of
communications, accurate labeling is equally important.

If accurate labeling is not possible, only restrictive opt-in filters may
make the medium work. But if this limited opt-in filter is the norm, a
number of the advantages of the medium are foregone. Not only will each
user have to designate affirmatively all the entities from whom she wishes
to receive communications, but she also will not receive unsolicited but
desired communications. Moreover, were use of this type of filter the
norm, people would need to remain cautious about revealing their
addresses. This caution might curtail participation in online discussion
groups or any other public communication that would result in disclosure
of one's electronic address to strangers. Since this result is undesirable
and the only alternative is effective opt-out filtering, accurate labeling of
junk mail will be important for the medium to fulfill its potential.

Moreover, for opt-out filters and broadly calibrated opt-in filters to
work, accurate labeling is required. Why should an advertiser label his
communication as an unsolicited commercial solicitation when the likely
result is that it will get filtered out by numerous recipients? Why not
circumvent the filter by mislabeling the advertisement as a desired or
important communication?' Assuming that this is the likely response of
most advertisers, how can the market alone regulate mislabeled
advertisements? It simply cannot.

Thus, some form of government regulation in addition to market
regulation through filters will be necessary to stop junk mailers from
constipating the network. The three most likely forms of regulation the
government might consider would be a labeling requirement, restrictions
on commerce in personal information, and a complete ban on unsolicited
electronic advertising. If the government is able to force advertisers to

174. This certainly is the current practice among numerous (paper) junk mailers. All of
us commonly find mail advertisements masquerading as prize announcements, checks,
governmental communications (brown paper), etc.

Vol. 11:2



REGULATING JUNK MAIL

label their solicitations accurately, filters should work to avoid the
tragedy of the commons. Further, if the government can restrict the ability
of businesses to sell customer profiles to advertisers, junk mailers will
have less information with which to identify their targets. 7 A total ban
on unsolicited electronic solicitations is obviously the most forceful means
to regulate electronic junk mail. If these forms of government regulation
become desirable or necessary, the question arises: will they be
constitutionally permissible?

IV. REGULATING UNSOLICITED ADVERTISEMENTS ON
THE BOX

The analysis in part II yielded the conclusion that some government
regulation will be necessary to avert the tragedy of the commons which
will result if advertisers so fill the medium with junk communications that
its utility substantially declines. The aim of this section is to apply the
First Amendment principles derived in part I to three principal types of
potential government regulation.

Before taking this step, we must ask whether the principles from
part I are likely to remain good law in the future. Will our understanding
of the First Amendment be changed by our communicative efforts in a
unified medium? Influential constitutional scholars who have thought
about the issue conclude that First Amendment principles should not be
viewed as technology-specific, and therefore the challenge will be
applying the tried-and-true principles in new contexts. 176 A number of
First Amendment scholars have begun to think about how these principles
might be applied to speech communicated through the emerging media.177

Most commentators assert that, so long as the new medium has an
"open" architecture, the dominant feature of the new medium will be

175. Such a regulation may actually exacerbate the junk mail problem, because greater
information enables advertisers to limit their "mailing" to those who would have some
likelihood of responding positively. Without that information and with low marginal
costs, advertisers will resort to the blunderbuss approach and send their messages to
everyone.

176. See generally Sunstein, supra note 117; Laurence H. Tribe, The Constitution in
Cyberspace: Law and Liberty Beyond the Electronic Frontier, Keynote Address at the
First Conference on Computers, Freedom & Privacy (Mar. 26, 1991) (transcript available at
http: / /www.cpsr.org/dox/conferences/cfp9l/tribe.html).

177. See, e.g., Sunstein, supra note 117; M. Ethan Katsh, Rights, Camera, Action:
Cyberspatial Settings and the First Amendment, 104 YALE L.J. 1681 (1995); Fred H. Cate, The
First Amendment and the National Information Infrastructure, 30 WAKE FOREST L. REv. 1
(1995); Joel R. Reidenberg & Francoise Gamet-Pol, The Fundamental Role of Privacy and
Confidence in the Network, 30 WAKE FoREST L. REv. 105 (1995); David J. Goldstone, The
Public Forum Doctrine in the Age of the Information Superhighway (Where Are the Public
Forums on the Information Superhighway?), 46 HASTINGS L.J. 335 (1995).
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greater individual control over sending and receiving speech. 178 There is
some suggestion that greater individual control may impact the rules for
regulating "mass media," but there is little suggestion that that control
will necessitate alteration of the principles for regulating unsolicited
commercial solicitations. Therefore, this analysis will proceed on the
assumption that the part I principles remain the relevant analytic
framework.

The three types of regulation that I consider most likely are: (1) a
labeling requirement for unsolicited advertisements so that individuals
can use their information filters effectively; (2) restrictions on commercial
use of personal information; and (3) a complete prohibition on unsolicited
electronic advertisements.

A. If It's Junk, Put a Label On It

In part II, the analysis indicated that unwanted commercial
solicitations could be effectively controlled through the use of information
filters. But to work effectively, information filters require accurate
identifying marks on communications to enable effective discrimination
between desired and undesired information. Since those sending
unsolicited advertisements will have strong incentives to disguise the
nature of their communications, the coercive force of a government
labeling requirement is necessary for information filters to be used
effectively.

The First Amendment places limitations on the government's ability
to require that labels be put on unsolicited commercial solicitations. The
requirement could be viewed as either a content-based requirement
applied only to commercial solicitations or as a content-neutral time,
place, and manner restriction on all unsolicited solicitations; in either case
the First Amendment analysis is virtually identical.'79 The government
will have to demonstrate a substantial interest that is directly advanced

178. See generally Jerry Berman & Daniel J. Weitzner, Abundance and User Control:
Renewing the Democratic Heart of the First Amendment in the Age of Interactive Media, 104
YALE L.. 1619 (1995).

179. In the commercial speech context, whether a regulation is content-based or is a
content-neutral time, place and manner restriction has little functional impact because the
constitutional test is the same. Board of Trustees of the State Univ. of N.Y. v. Fox, 492 U.S.
469, 477 (1989).

For an analysis of a labeling requirement for violent television shows via a ratings
system, see Harry T. Edwards & Mitchell N. Berman, Regulating Violence on Television, 89
Nw. U. L. REV. 1487 (1995) (discussing the likely collapse of the cable/broadcast
distinction for First Amendnt purposes and the permissible range for government
regulation of violent programming, including use of the V-chip).
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by a labeling requirement, and the fit between the interest and the scope
of the regulation must be reasonable. 180

A labeling requirement for unsolicited commercial advertisements
would probably be upheld as a constitutional regulation. To ensure such
a result, the government should assert three independent substantial
interests in regulating-protecting individual privacy, preventing unfair
cost-shifting, and preserving the viability of the medium. The reason that
the government should assert all three interests is that none of these
interests alone is neatly transferred from other contexts to the unified
medium. The government should then demonstrate how a labeling
requirement reasonably advances these interests.

1. PRIVACY IN THE HOME

The primary government interest in regulation of door-to-door sales,
unsolicited mail and unsolicited phone calls is the protection of
individual privacy in the home. 8' The well-settled substantiality of this
interest is evidenced by the Supreme Court's predilection for rhetorical
flourish when describing it. 18 2  As strong as the state's interest is,
however, the government may employ only limited means to protect
against intrusions by unsolicited commercial solicitations. The
government may regulate to provide an enabling structure for individuals
to protect their own privacy but may not shift the locus of
decisionmaking such that the government itself is banning certain classes
of junk communication.

8 3

In seeking to impose a labeling requirement for unsolicited
solicitations in the unified medium, the government could argue that such
a regulation is a reasonable fit with privacy protection because the locus
of decisionmaking remains with the individual who chooses whether or
not to filter out the labeled communications. The government could also
point to current state law, which requires attorneys to label their
solicitations as an "Advertisement" to ameliorate the potentially coercive
effects of attorney communications and to protect privacy in the home.'84

But would a labeling requirement for unsolicited advertisements in
the unified medium really be protecting privacy in the home? Unlike a

180. See supra part I.A. (discussing Central Hudson/Fox test for commercial speech
regulation).

181. See supra parts L.A-C.
182. For example, in Carey v. Brown, 447 U.S. 455, 471 (1980), the Court asserted that

"[tihe State's interest in protecting the well-being, tranquility, and privacy of the home is
certainly of the highest order in a free and civilized society," and in 'Frisby v. Schultz, 487
U.S. 474, 484-85 (1988), the Court stated that "a special benefit of the privacy all citizens
enjoy within their own walls, which the State may legislate to protect, is an ability to
avoid intrusions."

183. Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60, 75 (1983).
184. See supra part I.B.2.c.
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knock at the door or a ring on the phone, nothing is similarly disruptive
and intrusive about receipt of an electronic message. Whether a
government-enforced labeling requirement, which enables effective
filtering, is sufficiently analogous to the statute upheld in Rowan, which
enabled individuals to filter out offensive junk mail, remains to be seen.
Such an analogy may be problematic depending on how we conceive of
the "place" to which electronic messages are sent.

If the electronic mailbox is merely a part of our home, which is
entitled to the fullest protection of privacy, then the analogy may be a
snug fit. But if our electronic mailbox is a more public space than the
physical mail slot entering our home, the government's interest in
protecting privacy in that more public space will be diminished. As one
writer has described it:

A home in the real world is, among other things, a way of keeping
the world out.... It's like being inoculated with a little bit of the
world, which makes you better able to survive the whole world.
An online home, on the other hand, is a little hole you drill in a
wall of your real home to let the world in.'85

How the concept of "privacy" will be constructed for cyberspace is
a topic that has attracted a great deal of attention.186 A full exploration
of the privacy issue is beyond the scope of this article. It is sufficient to
recognize that the government may not be able to rely on its interest in
protecting residential privacy to justify regulation of electronic junk mail.
Therefore, other potential state interests must be explored.

2. COST-SHIFTING

Whether a labeling requirement would be upheld as preventing
unfair cost-shifting would probably depend on how the unified medium is
financed. If a significant number of users of the unified medium are
charged for their use by the amount of time they spend, then a labeling
requirement avoids unfair cost-shifting by allowing users to automatically
filter out unwanted advertisements without having to spend time and
money deleting these advertisements individually. 187  If prevention of
cost-shifting is an interest that is reasonably advanced by the greater step

185. John Seabrook, Home on the Net, NEW YORKER, Oct. 16, 1995, at 66 (describing the
author's experience in designing his Home Page on the World Wide Web).

186. See, e.g., Goldstone, supra note 177; Reidenberg & Gamet-Pol, supra note 177; see
also Andrew Jay McClurg, Bringing Privacy Law Out of the Closet: A Tort Theory of
Liability for Intrusions in Public Places, 73 N.C. L. REV. 989 (1995).

187. In the current environment, Internet service providers appear to be moving away
from time-based access charges. "America Online, bowing to the inevitable, is expected to
announce today that it will offer customers flat-fee pricing for unlimited access to the
Internet in a bid to stay competitive with the fast-moving industry." Jared Sandberg,
America Online To Unvei Flat Fee for Internet Access, WALL ST. J., Oct. 29, 1996, at B5.
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of prohibiting all unsolicited fax advertisements, 188 then that interest is
reasonably advanced by the lesser step of allowing such communications
so long as they are accurately labeled. 9

If the government sought to use this argument in support of a
labeling requirement, it should do so cautiously because the reasoning for
why prevention of cost-shifting is such a strong state interest or why a
complete ban is reasonably fitted to that interest remains somewhat
elusive. Neither Congress nor the courts have thus far considered it
necessary to articulate precisely where the substance in the interest lies.
The First Amendment merely requires that the state demonstrate that the
harms it recites are real and that its restriction will in fact alleviate those
harms to a material degree. 9 ° Thus far, the courts have accepted as
evidence of real harm unchallenged testimony before Congress that junk
fax forces unwilling recipients to pay for paper and ink and to forgo
receipt of other transmissions while the unsolicited transmission is
received.19'

"Cost-shifting" cannot mean general cost imposition because every
form of junk communication imposes some costs on recipients, 192 but the
government cannot reasonably ban door-to-door sales or other junk
communications in order to avoid those costs. On the one hand, a ban
based on a cost-shifting rationale may mean that when junk
communications impose objectively quantifiable costs on recipients, the
state has a stronger interest in protecting recipients from unwillingly
spending money on behalf of advertisers rather than from spending time
for the benefit of advertisers.

On the other hand, the focus may be on situations in which
advertisers shift costs from themselves to recipients. The time cost
imposed on recipients of other forms of junk communication is not a cost
the advertiser would otherwise bear. But presumably, the cost of paper
and ink are costs an advertiser would bear but for the existence of fax
technology that allows the advertiser to shift those costs to recipients. If

188. See Destination Ventures, Ltd. v. FCC, 46 F.3d 54, 56 (9th Cir. 1995) (upholding
statutory ban on unsolicited fax advertising as permissible regulation).

189. This greater-includes-the-lesser justification for regulation of speech has its limits.
Government may regulate underinclusively so long as that regulation does not amount to
viewpoint discrimination or content discrimination. R.A.V. v. St. Paul, 505 U.S. 377, 387
(1992). A labeling requirement remains viewpoint-neutral because all commercial speech
would be subject to such labeling.

190. Edenfield v. Fane, 507 U.S. 761, 770 (1993).
191. See Destination Ventures, Ltd. v. FCC, 844 F. Supp. 632, 635-37 (D. Or. 1994)

(citing liberally from congressional hearings in support of the TCPA), affid, 46 F.3d 54 (9th
Cir. 1995) (stating that parties concede substantiality of state interest in preventing cost-
shifting).

192. These costs are, for example, the time it takes to sort through junk mail or listen to a
telephone solicitor. Additionally, psychic costs are also imp(sed, such as the frustration
caused by receipt of unwanted solicitations.
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it is this shifting that is the key aspect of the cost-shifting rationale, the
derived principle may be that when an advertiser can use a technology to
shift costs that the advertiser otherwise would bear to the recipient, the
government may reasonably correct that market failure by prohibiting the
advertiser from using the technology altogether to make unsolicited
solicitations.

3. PRESERVING THE VIABILITY OF THE MEDIUM

The last interest that the government should assert in favor of a
labeling requirement is in maintaining the viability of a unified medium.
All of the potential benefits of a unified medium, induding increased
productivity due to the ease of telecommuting and the enhancement of
information-sharing and increased consumer choice with respect to
educational and entertainment programming, 1 93 are lost if the medium is
rendered useless by the tragedy of the commons. So long as the
government can assert that the tragedy of the commons is a "real harm"
that reasonably is avoided by a labeling requirement for unsolicited
electronic advertisements, then this would be a separate interest not
available to the government in other contexts. While ample evidence
already exists that junk mail on the Internet frustrates many online
inhabitants,194 how close we must come to the tragedy of the commons
before a court will consider the threat posed by unsolicited
advertisements on the unified medium to be a "real harm" remains to be
seen. In other contexts, courts have expressed skepticism over the
government's claimed interest in structural regulation. 195

Taken as a whole, the interests in protecting privacy in the home,
preventing unfair cost-shifting, and preserving the viability of the medium
appear to be fairly substantial even though none are neatly transferred
from other contexts to the unified medium.

4. ALTERNATIVES FOR REGULATORS AND ADVERTISERS

In addition to asserting its interest in a labeling requirement, the
government also must persuade a court that the requirement is reasonable
given the regulatory alternatives and that the requirement leaves open
alternative means for advertisers to communicate. The government does

193. See supra note 1.
194. See supra part II.A.
195. See, e.g., Chesapeake & Potomac Tel. Co. v. United States, 830 F. Supp. 909 (E.D.

Va. 1993) (declaring unconstitutional the cross-ownership ban on telephone companies'
owninmg video programmers (47 U.S.C. § 533(b)) because such "structural" economic
regulation still disproportionately impacts entities engaged in protected speech), aff'd, 42
F.3d 181 (4th Cir. 1994), vacated, 116 S. Ct. 1036 (1996) (remanded to Fourth Circuit on
question of mootness).
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not have to use the least burdensome regulation available,'96 but the
presence of numerous, less burdensome alternatives raises doubts about
the reasonableness of the regulation. 97

A labeling requirement would place a modest burden on commercial
speakers. If the medium has become so pervasive that other alternatives
for unlabelled solicitations such as paper junk mail are no longer viable,
then the requirement effectively requires all in-bound communications to
be labeled. The material costs for placing a label on the communication
would be de minimus, and the label helps consumers better obtain the
commercial information they want, which is the First Amendment value
that justified heightened protection for commercial speech in the first
instance.

In addition, advertisers can also communicate with consumers by
maintaining "places" in the unified medium where consumers come to
them. As with a home page on the World Wide Web, advertisers will be
able to post information about their goods and services to a site on the
medium.198 When consumers seek information by entering a search
command into their computer, the advertiser's information-if it fits
within the consumer's search parameters-may then reach the consumer.
In such a situation, the information travels into a consumer's home not as
an unsolicited advertisement but as a solicited communication.

Furthermore, a labeling requirement appears to be one of the least
restrictive alternatives available to the government. It would simply
require that an advertiser identify in a header or in some other
standardized format which could easily be read by the receiving device
that the enclosed communication is an unsolicited commercial solicitation.
Presumably, the advertiser would have the option to add additional
descriptions of the contents-for example, "catalogue enclosed"-so long
as those descriptions are not misleading. A labeling requirement is merely
an enabling provision that allows private individuals to filter their
communications. The requirement by itself does nothing to impede the
flow of unsolicited advertisements. Therefore, a labeling requirement
would be reasonably fitted to the government's interests in protecting
individual privacy, preventing unfair cost-shifting and preserving the
viability of the medium.

196. Board of Trustees of the State Univ. of N.Y. v. Fox, 492 U.S. 469, 480 (1989).
197. City of Cincinnati v. Discovery Network, Inc., 507 U.S. 410, 417-18 (1993)

(invalidating city ordinance as impermissible underinclusive regulation of commercial
speech because it banned from the public streets only newsracks belonging to commercial
handbill distributors but not newsracks belonging to newspapers).

198. Advertising via Web pages appears to be increasing. Bart Ziegler, NetCount Seeks
to Tally Users of Web Ads, WALL ST. J., Oct. 11, 1996, at B17.
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B. Restricting the Sale of Personal Information

Perhaps the government could regulate unsolicited commercial
solicitations indirectly. The government could regulate the sale of
personal information in a number of ways; for example, it could grant
individuals a property right in their personal information or directly
regulate the sale of such information.199 Granting such a right might create
transaction costs that vastly outweigh the benefits.20 °

Quite possibly, a provision restricting the sale of personal
information such as a person's address, phone number or email address
has no First Amendment implications. What is being regulated is the sale,
which under most analyses would be conduct rather than speech. A
number of privacy advocates support such a restriction, and at least one
state legislature recently considered such a provision.2 0

The government could also directly regulate the sale of personal
information. A First Amendment issue might arise if such a regulation
places a heavy burden on or effectively precludes communication by
commercial speakers. But advertisers are unlikely to have the basis for
such a claim. Assuming that some form of telephone directory will be
available in the unified medium, 20 2 advertisers would find it difficult to
argue that privacy restrictions precluded their ability to speak when such
a directory would provide the means to address a large audience. This
section simply points out that the government has another indirect means
of regulating unsolicited advertisements by increasing the costs of
information gathering for marketers through prevention of the sale of
marketing lists.

C. Can the Government Declare the Unified Medium a Junk-
Free Zone?
A more difficult question arises if the government determines that,

as a matter of public policy, the unified medium should be free from
unsolicited advertisements. Under existing principles and precedents, the
government cannot support such a ban as a means of protecting privacy

199. Note that courts have not yet been willing to grant such a property right in
personal information. See supra note 43 (discussing suit by Virginia man asserting
property right in personal data under state right-of-publicity statute).

200. One commentator concludes that recognition of a property right in personal
information would not be a solution because, although it would shift some costs to
advertisers by requiring them to pay for the right to send junk mail, it would shift
significantly greater transaction costs to consumers. See A. Michael Froomkin, Flood
Control on the Information Ocean: Living With Anonymity, Digital Cash, and Distributed
Databases, 15 J.L. & CoM. 395, 492-93 (1996).

201. See supra notes 43-44 and accompanying text.
202. Already, some versions of Web browsers like Netscape Navigator include access

to the "Internet White Pages." In addition, users can visit http://www.fourll.com
(Four1l) or http://www.wiowhere.com (WhoWhere) to find Internet addresses.
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in the home. Protecting privacy is not a sufficient justification for the
government to place a complete ban on offensive commercial
solicitations20 3 or a complete ban on an entire mode of communication,
such as door-to-door sales, to be used for commercial solicitations.2"4

Under current principles and precedents, the government may
apparently ban this form of communication only if necessary to avoid
unfair cost-shifting or as a reasonable time, place and manner restriction.
This subsection considers whether either of these arguments would be
likely to succeed in justifying such a ban on the unified medium.

1. COST-SHIFTING

The discussion in part UI.A.2 supra suggested that the government
might argue that a labeling requirement is a permissible underinclusive
regulation because the government could have banned unsolicited
commercial solicitations altogether. This subsection analyzes the validity
of that claim. The government's interest in preventing unfair shifting of
advertising costs from sender to receiver has been found to be sufficiently
strong to justify a complete ban on a mode of communication, such as
unsolicited fax advertising. 205 While the reasoning behind this principle

remains somewhat elusive,20 6 this rationale apparently obtains either
when unsolicited commercial solicitations impose unavoidable and
objectively measurable costs on the recipient or when the sender shifts
costs that he otherwise would bear from himself to the recipient.

Whether this rationale would support a complete ban on unsolicited
advertisements in a unified medium depends on how participation in the
medium is financed. If most users incur time-based charges for online
usage, then a fairly direct analogy to the fax context can be drawn: just
as unsolicited faxes impose the unavoidable and objectively measurable
costs of paper and ink on the recipient, so too do unsolicited electronic
advertisements impose the unavoidable and objectively measurable costs
of the online time required to download and delete the solicitations. If
participation is free or financed through fixed monthly charges, then the
analogy begins to evaporate. Under such a scheme the costs imposed by
unsolicited advertisements would be the inconvenience of sorting through
the junk. This inconvenience is analogous to the "short, though regular,
journey from mail box to trash can" that the Court considered a
reasonable cost for consumers to bear.20 7

203. See Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60,75 (1993).
204. See Project 80's, Inc. v. City of Pocatello, 942 F.2d 635, 639 (9th Cir. 1991).
205. See Destination Ventures, Ltd. v. FCC, 46 F.3d 54, 56 (9th Cir. 1995).
206. See supra part III.A.2.
207. Bolger, 463 U.S. at 72.
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In the fax context, however, a complete ban is also justified by the
interest in avoiding the added harm of message preclusion. This interest
would not be present in the unified medium.20 8 Whether this added
element is necessary to justify a complete ban probably depends on the
alternatives available to both parties. On the one hand the government
could make the costs of electronic advertisements avoidable by enacting a
labeling requirement, which would allow for effective filtering. On the
other hand, advertisers would still have an electronic means of
communicating with potential customers through their Web page, and
advertisers would have the alternative channels of regular mail (assuming
it still exists) and the voice component of the medium (the telephone
equivalent), as well as door-to-door sales.

Given the wealth of alternatives for advertisers and the fact that the
government does not have to choose the least restrictive means available,
a complete ban on electronic advertisements would likely withstand
intermediate scrutiny if electronic advertisements imposed unavoidable
and objectively measurable costs on recipients, even though the message-
preclusion problem is absent. If the medium were financed other than by
charges for online time, the government interest in preventing the
inconvenience of sorting through the junk would probably be insufficient
to justify a complete ban. However, the government may be able to use
an alternative rationale to reach the same result.

2. PROTECTING PRIVACY: A COMPLETE BAN AS A
REASONABLE TIME, PLACE, AND MANNER
RESTRICTION

If the government cannot support a ban on unsolicited electronic
advertisements with a cost-shifting rationale, it may try to do so as a
reasonable time, place, and manner restriction analogous to the complete
prohibition on solicitations made by automatic dialing machines.20 9 The
analogy would be that the government has not banned all electronic
solicitations because consumers still can receive these when they search
for goods and services on the Web (or its future equivalent). The
government has only banned those unsolicited electronic advertisements
sent from advertisers to consumers. This is viewpoint-neutral because it
bans solicitations from all advertisers, and advertisers still have available
abundant alternatives, such as telephone solicitations, door-to-door
solicitations, and mass-media advertising (which now would not be as
distinct from direct marketing).210

208. See supra part II.A. (explaining why message preclusion is not a problem in the
Internet context).

209. See Moser v. FCC, 46 F.3d 970, 973 (9th Cir. 1995).
210. See supra part I.B.
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As discussed above, the government could constitutionally ban all
unsolicited electronic advertisements if such a ban prevented the
imposition of unavoidable and objectively measurable costs on recipients.
Because the costs would be unavoidable, a government ban in effect
would not be supplanting any private choice. Although a ban would
burden commercial speakers and those willing recipients of unsolicited
electronic advertisements, the burden would be permissible because it
would avoid unfair cost-shifting while leaving open ample alternative
channels to advertisers.

If electronic advertisements do not impose unavoidable costs on
recipients, a closer question arises if the government attempts to ban all
such advertisements. The government may attempt to justify such a ban
as a reasonable time, place, and manner restriction. The precedents
support both sides. Those challenging such a ban could point to attempts
at similar bans on door-to-door solicitations, which have been
invalidated as overinclusive.2 1' The argument would be that just as a ban
on door-to-door sales is overinclusive because it entirely forecloses a
valuable avenue of communication for commercial speakers, so too would
a ban on unsolicited electronic advertising be overinclusive because it
shuts off the primary means of communication with potential customers.
The government could respond that a ban on electronic advertising is no
different than a ban on automated telephone calls. Just as the ban on
auto-dialers reasonably protected privacy while leaving open the avenue
of "live" telephone solicitation, so too would a ban on unsolicited
electronic advertising protect privacy while leaving open the avenue of
electronic advertising through the Web, telephone or door-to-door
solicitation, or mass-media advertising. The issue is too close to predict
an outcome without further experience.

D. Summary

Three of the likely types of regulation the government may consider
for unsolicited direct advertising in a unified medium are a labeling
requirement for junk communications, restrictions on the sale of personal
information, and a complete ban on electronic solicitations. A labeling
requirement would appear to be constitutionally permissible as an
enabling regulation that allows us to avoid the tragedy of the commons
while leaving the decision over which communications to receive in
private hands. A restriction on the sale of personal information would be
a matter more of privacy law and property law than a matter of free
speech. However, were the restriction to place a material obstacle
between commercial speakers and their intended audience, a court would

211. See supra part I.A.
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potentially analyze whether such a restriction is a reasonable time, place,
and manner restriction on speech. Whether the government could
completely ban unsolicited commercial solicitations in the unified medium
would depend on the specific facts. If such a ban were to prevent
unavoidable shifting of advertising costs, the ban probably would be
upheld; but if the ban were simply to protect privacy, the issue would be
close and its resolution would depend on the precise situation at the time.

V. CONCLUSION
Rapid developments in digital technology present exciting new

possibilities for communications. More information and new kinds of
information increasingly are available to greater numbers of people
around the world. The growth of electronic mail as a common means of
communication may serve as a much-needed spur to improve literacy in
America and beyond. The medium may well improve the operation of
representative democracy by allowing the electorate to be better informed
and representatives to be more accountable.

All of the benefits and the marvels offered by the emerging media,
however, may be unobtainable if we allow ourselves to be buried in a
blizzard of electronic clutter. The incentives for advertisers to
communicate early and often are great, and relying on self-restraint by
advertisers to avoid a tragedy of the commons in the unified medium
would not be reasonable. Already the phenomenon of electronic junk
mail-spam-is growing fast on the Internet. As more potential
customers get wired, online advertisers will likely step up their efforts.

The market is responding with sophisticated information filters, but
the government will have to provide an enabling regulatory structure for
the filters to be effective. Should the government decide as a matter of
sound public policy to ban all unsolicited commercial solicitations in the
unified medium, it may be possible to do so under certain circumstances.
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I. INTRODUCTION
In light of the federal antitrust agencies' revitalized focus on

intellectual property,' and the dawning of new economic and business
models in many high-tech industries,2 there is heightened interest in the
legality of different intellectual property licensing practices under the
federal antitrust laws.

This article argues that, where a rule of reason complaint arises from
an intellectual property licensing practice, a "comparative competitive
effects" test is a particularly useful standard of judgment. While the
name proposed for the standard is new, the standard is consistent with,
suggested by, and even used in previous cases. More significantly than
proposing a name, however, this article is the first to demonstrate that
the standard is grounded in case law and is the first to argue for its
general applicability to rule of reason complaints about intellectual
property licensing practices.

The comparative competitive effects test is revealed by first
analyzing cases that delineate the line between proper and improper
licensing schemes and then synthesizing these teachings with more recent
cases that refuse to impose a "duty to deal"3 on an owner of intellectual
property. These more recent cases hold that, as a practical matter, a
patentee may refuse to license anyone so long as the decision is truly

1. See, e.g., United States Department of Justice, Antitrust Division & Federal Trade
Commission, Guidelines for the Licensing and Acquisition of Intellectual Property (Apr. 6,
1995), draft reprinted in 59 Fed. Reg. 41,339 (Aug. 11, 1994) [hereinafter Licensing
Guidelines]; United States v. Pilkington, PLC, 1994-2 1rade Cas. (CCH) T 70,842, 1994 WL
750645 (D. Ariz. 1994); In re Silicon Graphics Corp., slip op. No. C-3626 (F.T.C. Nov. 14,
1995) (WESTLAW, FATR-FTC database).

2. See, e.g., Janusz Ordover & William Baumol, Antitrust Policy and High-Technology
Industries, 4 OXFORD REV. ECON. POL. 13, 15 (1988); W. Brian Arthur, Positive Feedbacks in
the Economy, Sci. AM., Feb. 1990, at 92 (explaining how conventional economics does not
adequately explain high technology economies); Joseph Farrell & Garth Saloner, Installed
Base and Compatibility: Innovation, Product Preannouncements, and Predation, 76 AM.
ECON. REV. 940 (1986); Joseph Farrell, Standardization & Intellectual Property, 30
JURmERIcS J. 35 (1989); Garth Saloner, Economic Issues in Computer Interface
Standardization, 1 ECON. INNOVATION & NEW TECH. 135 (1990); Raymond Hartman et al.,
Assessing Market Power in Regimes of Rapid Technological Change, 2 INDUS. & CORP.
CHANGE 317 (1993); see generally RICHARD A. D'AVENI & ROBERT GUNTHER,
HYPERCOMPETMON: MANAGING THE DYNAMICS OF STRATEGIC MANEUVERING (The Free Press
1995).

3. Generally, a firm may refuse to enter into a transaction with a competitor only if
there are legitimate competitive reasons for the refusal. Aspen Skiing Co. v. Aspen
Highlands Skiing Corp., 472 U.S. 585, 604-10 (1985).
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unilateral,4 even if the patentee has market power in the patented or
covered product.'

The approach suggests that the net effect of an intellectual property
license (and any restrictions it contains) should not be more anti-
competitive than a refusal to license, or an exclusive license to one person.
The "net effect" of the license, in turn, is determined by summing the pro-
competitive effects of the license with the anti-competitive effects of any
accompanying restrictions. If the net competitive effect is more anti-
competitive than a refusal to license, the license should be illegal under
the Sherman Act6 (see Figure 1).

Public policy, sound economics, and past cases support the idea
that any greater impact on competition than a refusal should not be
tolerated. Certainly, a licensing practice that has the effect of slowing
down or co-opting competition with the licensor's market-power product
to a greater extent than would otherwise occur should be unlawful under
antitrust law. This is a concern because a monopolist frequently has more
to gain by licensing with restrictions than by refusing to license altogether.

4. "Truly unilateral" in this context means that the patentee's decision is made for its
own reasons, and is not a sham for acting in concert with another firm. See International
Wood Processors v. Power Dry, Inc., 792F.2d 416, 429 (4th Cir. 1986) (holding patentee's
termination of license in concert with competing licensee is not entitled to antitrust
"exemption").

5. SCM Corp. v. Xerox Corp., 645 F.2d 1195, 1208-1213 (2d Cir. 1981) (holding that
unilateral refusal to license lawfully acquired patents is permitted under the patent laws,
and thus cannot trigger liability under the antitrust laws); Data General Corp. v. Grumman
Sys. Support Corp., 36 F.3d 1147, 1187 (1st Cir. 1994) (holding that an "author's desire to
exclude others from the use of its copyrighted work is a presumptively valid business
justification for" refusal to license).

6. 15 U.S.C.A. §§ 1-7 (West 1996). See also the Clayton Act, 15 U.S.C.A. §§ 12-27 (West
1996). This standard is subject to one caveat and one limitation. The caveat is that the
proposed standard is a test for illegality, not legality. Just because a plaintiff has not yet
demonstrated that the defendant's licensing scheme fails this standard, it does not follow
that the licensing scheme must necessarily be legal. See, e.g., Palmer v. BRG of Ga., Inc., 498
U.S. 46, 49 (1990) (holding that term of license whereby parties agreed not to compete in
Georgia was per se illegal); International Wood Processors, 792 F.2d at 427-29 (holding that
a licensing scheme was really a conspiracy to eliminate plaintiff as a competitor). This
standard provides only that if a scheme demonstrably fails the proposed standard, the
scheme must be illegal.

One limitation is that although this standard is suggested for all licensing strategies,
there is a possible exception for the strategy of selectively and unilaterally refusing to
grant unrestricted licenses to some but not a 1 requesting parties. Even if a monopolist's
strategy of selectively licensing without significant restrictions has great anti-competitive
effect, the strategy is difficult to attack in light of the existing refusal to license cases. See
supra note 5 an infra note 40. One must wonder, though, assuming acceptance of the
comparative competitive effects test outlined in this paper, what the result should be if a
monopolist defeats its strongest competitors' incentives to innovate around its position by
licensing them, while simultaneously refusing to license competitors who do not have that
capability. Perhaps this concern prompted the Data General court's caveat that, "[wiary of
undermining the Sherman Act, however, we do not hold that an antitrust plaintiff may
never rebut this presumption [of legality for a refusal to license], for there may be rare cases
in which imposing antitrust liability is unlikely to frustrate the objectives of the Copyright
Act." Data General, 36 F.3d at 1187 n.64.
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For example, a refusal may actually generate more incentive in others to
invent around or "leapfrog" the monopolist's position than a license with
restrictions. Conversely, licensing just enough and with sufficient
restrictions to stymie innovation may be more effective in protecting and
extending a monopoly than refusal, and thus more detrimental to the
public interest.

Procompetitive
Effect of Granting

More a License
Procornpetitive Anticompetitive

Restrictions

Anticompetitive /
Effects Equivalent "
to Refusal to "Line of Legality"
License or a
Single Exclusive
License

- - - Illegal License

Legal License

More
Anticompetitive

Figure 1.

Thus, in a Sherman Act Section 1 inquiry,7 where one is evaluating
the effects of a single contract, this "comparative competitive effects"
inquiry boils down to a familiar rule of reason test: Is the market more or
less competitive after the contract?8  In a Sherman Act Section 29
monopolization analysis, however, the comparative competitive effects

7. 15 U.S.C.A. § 1 (West 1996).
8. See, e.g., Licensing Guidelines, supra note 1, Example 1 Discussion.
9. 15 U.S.C.A. § 2 (West 1996).
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standard can be a useful way of viewing the sum effect of the licensing
practices of a monopolist regarding a particular patent or product. 10 By
highlighting a "line of legality," it gives a reference for the rule of reason
inquiry."

The comparative competitive effects test is not, nor should it be, the
only test of whether a licensor's practices violate the antitrust laws in
general, 12 or even the law against monopolization (Section 2 of the
Sherman Act) in particular. This article simply demonstrates that the
comparative competitive effects standard provides an easier way to
evaluate certain kinds of practices and circumstances.

After first summarizing generally applicable antitrust law and how
the comparative competitive effects test fits into that law in part II, this
article examines some recent cases that have upheld the right of the
property owner to refuse to license others. Next, part IV of this article
examines several earlier antitrust cases, as well as the patent law on tying
staples to patents, and shows that the comparative competitive effects
test is enunciated in, consistent with, and/or provides a rationale for, the
cases and law examined. Finally, in part V, the comparative competitive
effects test is applied to a hypothetical (but realistic) licensing scheme in
a technology-driven market.

II. ANTITRUST LAW BACKGROUND

This section briefly outlines the mechanics of Sections 1 and 2 of the
Sherman Act,' 3 as a backdrop to the later specific application of antitrust
principles to intellectual property licensing.

A. Rule of Reason 14 Analysis Under Section 1 or 2 of the
Sherman Act

A prima facie case of monopolization under Section 2 of the
Sherman Act,' 5 consists of "(1) the possession of monopoly power in the

10. For an example of such a situation, see infra part V.
11. For an explanation of the rule of reason, and how the comparative competitive

effects test aids it, see infra text accompanying notes 33-38.
12. See, e.g., supra note 6 (discussing per se cases).
13. 15 U.S.C.A. §§ 1-7 (West 1996). Sections 1 and 2 are the Act's key operative

sections, the rest being largely jurisdictional or procedural.
14. Except for those tying cases where courts allow the defendant to show a business

justification for its conduct, see infra note 122, this paper does not address per se
violations, which are normally considered to be so plainly anti-competitive that the court
performs no rule of reason analysis before condemning themn See, e.g., United States v.
Paramount Pictures, 334 U.S. 131 (1948) (price fixing is illegal per se); Palmer v. BRG of
Ga., Inc., 498 U.S. 46 (1990) (holding that term of license whereby parties agreed not to
compete in Georgia was per se illegal). If no rule of reason analysis is performed, of course,
the comparative competitive effects test is not applied.

15. 15 U.S.C.A. § 2 (West 1996).
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relevant market and (2) the willful acquisition or maintenance of that
power as distinguished from growth or development as a consequence of
a superior product, business acumen, or historical accident." 6

Which market is "relevant" is a question of fact determined by
cross-elasticity of demand and product interchangability. 17 That is, the
relevant market is the set of products consumers see as interchangeable
with the putative monopolist's product in the geographic area in which
consumers will buy those products. 8 For example, suppose a monopolist
raises the price of industry-anticipated top-grossing first-run films shown
in San Jose, California. If consumers then travel to Menlo Park, California
to see such films instead of paying the higher price in San Jose, Menlo
Park is part of the relevant geographic market. 9  Conversely, if
consumers will not travel to Menlo Park, then Menlo Park is not part of
the relevant geographic market. One can also ask whether industry-
anticipated top-grossing first-run films form a relevant product market.
If, in the previous example, consumers watch other first-run films instead
of paying the extra price to see those which are "industry-anticipated
top-grossing," then the relevant market includes all first-run films, not
just the smaller subset.2"

Monopoly power in the relevant market-the first element of
monopolization-is the power to control prices or exclude competition in
the relevant market.2 ' This power can be inferred from such factors as
market share, barriers to entry, and fragmentation of competition.22 A
dominant share in a relevant market-considered alone without other
factors-is enough to establish monopoly power.23

The second prong of the monopolization offense is the
"exclusionary act." Most 24 modem courts have adopted Areeda and
Turner's redefinition of "exclusionary," which focuses on "the nature and
consequences of a particular practice," instead of on subjective standards

16. High Tech. Careers v. San Jose Mercury News, 996 F.2d 987, 989-90 (9th Cir. 1993)
(citing United States v. Grinnell Corp., 384 U.S. 563, 570-71 (1966)).

17. Syufy Enters. v. American Multicinema, Inc., 793 F.2d 990, 994 (9th Cir. 1986)
(citing United States v. E.I. du Pont de Nemours & Co., 351 U.S. 377, 394-95 (1956)), cert.
denied, 479 U.S. 1031, 1034 (1987).

18. Id. at 994-996.
19. Id. at 994.
20. Id.
21. Hip Tech. Careers v. San Jose Mercury News, 996 F.2d 987, 990 (9th Cir. 1993)

(citing United States v. E.I. du Pont de Nemours & Co., 351 U.S. 377, 377 (1956)). The Tenth
Circuit may require that plaintiffs demonstrate the power to control prices and exclude
competition.

22. Syufy, 793 F.2d at 995.
23. See United States v. Grinnell Corp., 384 U.S. 563, 571 (1966) (holding that an 87%

share of the relevant market, without more, is sufficient to establish monopoly power).
24. See infra note 26.
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like "willful" or "purposeful."2  Accordingly, "exclusionary"
comprehends behavior which "not only (1) tends to impair the
opportunities of rivals, but also (2) either does not further competition on
the merits or does so in an unnecessarily restrictive way. 26

According to Areeda and Turner, the quantum of exclusionary effect
required may "be marginal or even inconsequential" (at least in
government equity suits to stop the exclusionary behavior).27  The test,
then, should be whether the exclusionary act "reasonably appear[s]
capable of making a significant [or 'causally related'] contribution to
creating or maintaining monopoly power." 28 '

Unlike Section 2, Section 1 reaches only situations involving
collaboration to restrain trade.29 It does not reach unilateral acts, such as
monopolization, but prohibits all concerted acts that unreasonably
"restrain" trade, which is a concept broader than (but still encompassing)
the concept of "monopolizing" trade.30 Thus, a single contract between
two persons that creates a monopoly would violate both sections,31 while
a contract which contains more anti-competitive features than pro-
competitive features (without creating a monopoly) would only violate
Section 1.32

Once a plaintiff demonstrates a prima facie Sherman Act violation,
the case may be rebutted if the defendant demonstrates a business
justification for the exclusionary act (in a monopolization case) or for the
anti-competitive features of a contract (in a restraint of trade case).
"Business justifications" are the justifying pro-competitive features of a
contract or a monopolist's unilateral course of conduct.33  Such
justifications must directly or indirectly enhance consumer welfare (i.e.,

25. III PHILLIP AREEDA & DONALD F. TURNER, ANTITRUST LAW 626a, at 76 (1978).
26. Id. ' 626b, at 78. This formulation was adopted by the Supreme Court in Aspen

Skiing Co. v. Aspen Highlands Skiing Corp., 472 U.S. 585, 605 n.32 (1985). Other courts
have adopted it as well. See, e.g., Trans Sport Inc. v. Starter Sportswear, Inc., 964 F.2d 186,
188-89 (2d Cir. 1992); Illinois v. Panhandle E. Pipe Line Co., 935 F.2d 1469, 1481 (7th Cir.
1991); Morgan v. Ponder, 892 F.2d 1355, 1363 (8th Cir. 1989); Oahu Gas Serv., Inc. v.
Pacific Resources Inc., 838 F.2d 360, 370 (9th Cir.), cert. denied, 488 U.S. 870 (1988).

27. AREEDA & TURNER, 626c at 78.
28. Id. at 79.
29. Dart Drug Corp. v. Parke, Davis & Co., 344 F.2d 173, 182-183 (D.C. Cir. 1965).
30. United States v. Socony-Vacuum Oil Co., 310 U.S. 150, 226 n.59 (1940) (stating that

the offense "under Section 1 is legally distinct from that under Section 2... though the two
sections overlap in the sense that a monopoly... is a species of restraint of trade under
Section 1").

31. Shapiro v. King, 125 F.2d 890, 892 (8th Cir. 1942).
32. See Gough v. Rossmore, 585 F.2d 381, 388-89 (9th Cir. 1978) (outlining rule of

reason analysis of concerted activity under Section 1); see also Ruddy Brook Clothes, Inc. v.
British & Foreign Marine Ins., 195 F.2d 86, 88-89 (7th Cir.), cert. denied, 344 U.S. 816
(1952).

33. Eastman Kodak Co. v. Image Tech. Servs., Inc., 504 U.S. 451 (1992) (Section 2
monopolist); American Ad Management, Inc. v. GTE Corp., 92 F.3d 781, 791 (9th Cir. 1996)
(Section 1 agreement).
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increase competition in most cases) to such a degree that the enhancement
outweighs the exclusionary or anti-competitive effect.34 This balancing of
the competition-enhancing effect of the business justification against the
anti-competitive effect of the exclusionary act or restraint is called the
"rule of reason."35

B. Applicability of the Comparative Competitive Effects Test

Ambiguity arises when the rule of reason is applied to an
intellectual property licensing strategy, since no clear point of reference
exists. Where, in such a case, should the balance of competitive effects
come out if a license restriction is to be legal? A patent, by definition, is a
legal right to exclude competitors, necessarily having some anti-
competitive effect, and potentially a dramatic one. So one cannot say
that restrictions in a license "should be deemed unlawful whenever they
have anti-competitive effects beyond what would result from a license or
sale without those conditions. Such a test would invalidate virtually all
license and sale restrictions"36-a perverse result given that patent
owners may legally impose relatively extreme anti-competitive effects on
society by refusing to license.37

Thus, the balance point-the line of legality-is not an unrestricted
license. As the next section shows, however, those cases that allow a
patent owner to refuse to license suggest the outermost limit of anti-
competitive effect a patent may have. That limit, the line of legality, is
the anti-competitive effect that flows from a refusal to license.38 If the net
effect of a licensing scheme is more anti-competitive than a refusal to
license, it should be illegal.

III. UNILATERAL REFUSALS TO LICENSE ARE LAWFUL

No court in the United States has ever held a patentee or copyright
holder ("owner") liable for antitrust violations for refusing to license her
intellectual property, unless that refusal was not unilateral.39 Several

34. Data General Corp. v. Grumman Sys. Support Corp., 36 F.3d 1147, 1183 (1st Cir.
1994).

35. See Allied Tube & Conduit Corp. v. Indian Head, Inc., 486 U.S. 492, 497-98 (1988).
36. Donald F. Turner, Basic Principles in Formulating Antitrust and Misuse Constraints

on the Exploitation of Intellectual Property Rights, 53 ANTITRUST L.J. 485, 490 (1985).
37. See United States v. Westinghouse Elec. Corp., 648 F.2d 642, 648 (9th Cir. 1981)

(commenting on a similar argument, and stating that such a "theory [t]aken to its logical
limits... would find almost every patent licensing agreement to be iflegal").

38. See supra Figure 1.
39. See. e.g., International Wood Processors v. Power Dry, Inc., 792 F.2d 416, 427-29

(4th Cir. 1986) (holding patentee's termination of license in concert with competing licensee
is not entitled to antitrust "exemption").
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cases have proclaimed that refusal to license is a core right of the owner.4 °

In particular, SCM v. Xerox Corp. is often cited for its holding that "where
a patent has been lawfully acquired, subsequent conduct permissible
under the patent laws [such as exercising the 'right to exclude others from
making the invention,'] cannot trigger liability under the antitrust laws."4

However, at first glance to many antitrust lawyers, this holding
appears to conflict with cases in which plaintiffs have successfully gained
access to a monopolist's property on the basis that the property is
"indispensable to effective competition." 42  The copyright and patent
laws seem to give owners fewer rights than owners of other types of
property (such as power grids or ski slopes, for instance), and
monopolists' refusals to grant access to those kinds of property have
been condemned under the antitrust laws.43 Thus, the SCM analysis
seems to give too much deference to intellectual property. Arguably,
intellectual property owners should have no greater antitrust latitude to
refuse to transfer their property than other owners.44

Indeed, the SCM court's broad pronouncement goes too far, because
some acts generally allowed under the patent laws, such as licensing with
field-of-use or geographic restrictions, can nonetheless run afoul of the
antitrust laws.45 For refusals to license ("refusals to deal," in antitrust

40. SCM Corp. v. Xerox Corp., 645 F.2d 1195 (2d Cir. 1981) (holding that a unilateral
refusal to license lawfully acquired patents is permitted under the patent laws, and thus
cannot trigger liability under the antitrust laws), cert. denied, 455 U.S. 1016 (1982);
Westinghouse Elec. Corp., 648 F.2d at 647 (drawing distinction between acts which expand
the patent monopoly, and thus violate the antitrust laws, and refusal to grant licenses,
which does not); Miller Insituform, Inc. v. Insituform of N. Am., Inc., 830 F.2d 606, 609 (6th
Cir. 1987) (holding owner of lawfully acquired patent cannot be liable under Section 2 for
refusing to license the patent), cert. denied, 484 U.S. 1064 (1988); United States v.
Telectronics Proprietary, Ltd., 607 F.Supp. 753, 755 (D. Colo. 1983) (holding that the
unilateral right to refuse to license is the essence of the patent monopoly).

41. SCM, 645 F.2d at 1206.
42. Olympia Equip. Leasing Co. v. Western Union Tel. Co., 797 F.2d 370, 379 (7th Cir.

1986), cert. denied, 480 U.S. 934 (1987). See also Penelope Preovolos, Litigating in the
Interface: Connection to "Essential Facilities," INTELL. PROP., March 1995, at 34 (quarterly
supplement to THE RECORDER).

43. Otter Tail Power Co. v. United States, 410 U.S. 366 (1973) (power grid); Aspen
Skiing Co. v. Aspen Highlands Skiing Corp., 472 U.S. 585 (1985) (ski slopes).

44. See Licensing Guidelines, supra note 1, § 2.0(a).
45. See, e.g., Hartford-Empire Co. v. United States, 323 U.S. 386, 392-402 (1945)

(holding system of licensing and pooling agreements with anti-competitive effect violated
the Sherman and Clayton acts); Atari Games Corp. v. Nintendo of An, Inc., 897 F.2d 1572,
1576 (Fed. Cir. 1990) ("[When a] patented product is so successful that it creates its own
economic market or consumes a large section of an existing market.., a fine line [may exist]
between actions protecting the legitimate interests of a patent owner and antitrust law
violations."); Data General-Corp. v. Grumman Sys. Support Corp., 36 F.3d 1147, 1185 n.63
(1st Cir. 1994) (It is... well settled that concerted and contractual behavior [which]
threatens competition is not immure from antitrust inquiry simply because it involves the
exercise of copyright privileges."); Digidyne Corp. v. Data General Corp., 734 F.2d 1336,
1341-44 (9th Cir. 1984) (holding Data General illegally tied the sale of copyrighted
operating systems to the sale of CPUs), cert. denied, 473 U.S. 908 (1985); International
Wood Processors v. Power Dry, Inc., 792 F.2d 416, 427-29 (4th Cir. 1986) (holding
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parlance), however, SCM states what is practically the law. A more
explicitly reasoned case than SCM, with the same practical result, is Data
General Corp. v. Grumman Systems Support Corp.46

A. Data General v. Grumman: A Refusal to License is a
Presumptively Valid Business Justification Defense to a
Charge of Monopolization
Data General sued Grumman, its competitor in the market for

servicing computers manufactured by Data General. Among other
charges, it accused Grumman of copyright infringement because Grumman
copied and used ADEX, software written by Data General and used to
diagnose problems with Data General's newest computers, the "MV"
line.47 Grumman apparently copied the software because Data General
refused to license ADEX, the use of which the jury found to be the critical
attribute of an MV computer service vendor.48

Grumman counterclaimed for antitrust violations, among them
monopolization as prohibited by Section 2 of the Sherman Act.49 It
claimed, in essence, that use of ADEX was indispensable to effective
competition in the market for servicing MV computers."0 Evidence of
Data General's market power in the market for servicing MV computers
was powerful and undisputed.5 ' The only questions were, then, (1)
whether Data General's refusal to license ADEX to its competitors in the
service market was an exclusionary act, and (2) if so, whether it had a
valid business justification for the refusal.5 2

In analyzing these questions, the court first noted that "contractual
behavior.., is not immune from antitrust inquiry simply because it
involves the exercise of copyright privileges." 3 In the end, however, the
First Circuit panel held that "while exclusionary conduct can include a
monopolist's refusal to license a copyright, an author's desire to exclude

patentee's termination of license in concert with competing licensee is not entitled to
antitrust "exemption"); Kobe, Inc. v. Dempsey rmp Co., 198 F.2d 416, 422-23 (10th Cir.)
(holding system of licensing and pooling agreements with grant-back provisions having
anti-competitive effect to be illegal under rule of reason standard), cert. denied, 344 U.S.
837 (1952); Grid Sys. Corp. v. Texas Instruments Inc., 771 F.Supp. 1033, 1037 n.2 (N.D. Cal.
1991) (holding that tying multiple patent licenses can be per se illegal under Section 1, as
well as an exclusionary practice under Section 2).

46. 36 F.3d 1147 (1st Cir. 1994).
47. Id. at 1152-54.
48. Id. at 1154, 1172.
49. Id. at 1156.
50. Id. at 1181-84; see Olympia Equip. Leasing Co. v. Western Union Tel. Co., 797 F.2d

370, 379 (7th Cir. 1986), cert. denied, 480 U.S. 934 (1987).
51. Data General, 36 F.3d at 1182 n.60; see also Eastman Kodak Co. v. Image Tech.

Servs., Inc., 504 U.S. 451, 464-479 (1992) (holding that Kodak's lack of market power in the
market for equipment does not foreclose the possibility that it has market power in the
market for service of its equipment).

52. Data General, 36 F.3d at 1182.
53. Id. at 1185 n.63.
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others from use of its copyrighted work is a presumptively valid business
justification for any immediate harm to consumers."5 4

The court's main rationale was that since the Copyright Act gives a
copyright holder the exclusive right to transfer the work (or not), and
since the Act reflects a legislative assumption that the Act itself gives
authors a fair return on their creative labors, the courts cannot abrogate
that legislative assumption by allowing antitrust plaintiffs to demonstrate
that the exercise of a particular copyright is an unreasonable restraint of
trade (and thus more than a fair return).5 In short, it is the special status
of intellectual property as a Congressionally granted right, "in pari
materia"5 6 with the antitrust laws, that allows the monopolist patentee or
copyright holder to ignore the supplications of her competitors.

This reasoning recognizes a long-standing dichotomy in treatment
between licensing agreements or owners' actions that have "an anti-
competitive effect beyond that implicit in the grant of the patent," 7 and
the refusal to license, disclose, or use a protected innovation, rights that
are granted by the patent and copyright laws. 8

IV. THE COMPARATIVE COMPETITIVE EFFECTS
STANDARD IN PREVIOUS CASES AND ESTABLISHED
DOCTRINE.

We are thus left with the quandary that, even though "the patentee
may withhold his patent altogether from public use,"59 it does not follow
that "he must be permitted to impose any conditions ... he chooses upon
any use" he ultimately allows of it.60 What conditions, then, are proper?

The statement itself provides one framework. It implies that the
most anti-competitive effect the law will allow from a patent flows from
a refusal to license. Thus, any greater effect violates the antitrust laws.
A patentee may always keep her intellectual property to herself, if that
alternative is less anti-competitive than including a restriction in a license.
Thus, if the net effect of a monopolist's licensing practices and
restrictions for a given product, patent, or copyright is more anti-
competitive than keeping it to herself, the scheme should be condemned

54. Id. at 1187. See supra part II for the definition of "exclusionary act."
55. Data General, 36 F.3d at 1186-87.
56. Simpson v. Union Oil Co. of Cal., 377 U.S. 13, 24 (1964); United States v.

Westinghouse Elec. Corp., 648 F.2d 642, 646-48 (9th Cir. 1981).
57. USM Corp. v. SPS Technologies, Inc., 694 F.2d 505, 515 (7th Cir. 1982), cert. denied,

462 U.S. 1107 (1983).
58. Compare the cases cited supra note 40, (refusals to license) with those cited supra

note 45 (other restraints).
59. Motion Picture Patents Co. v. Universal Film Mfg. Co., 243 U.S. 502, 514 (1917). See

also supra text accompanying notes 48-49.
60. Id.
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under Section 2 of the Sherman Act. When individual license contracts
have a greater anti-competitive effect than would be effected without
them, then they should fall under Section 1.61

Examination shows this standard is consistent with, suggested by,
and even used in previous cases, although those cases may not have
applied it in order to invalidate a licensing arrangement. The most
straightforward application of the comparative competitive effects
standard was performed by the United States Court of Appeals for the
District of Columbia Circuit in United States v. Studiengesellschaft Kohle,
m.b.H.62

A. Studiengeseilschaft-The First Recognition of the
Comparative Competitive Effects Test

Studiengesellschaft is noteworthy because, by reference to sound
economics and previous case law, the District of Columbia Circuit
anticipated the test referred to here as the comparative competitive
effects test. The Court's prescient judgment was confirmed by later cases
such as SCM 6 3 and Data General64 that allowed refusals to license.

Studiengesellschaft involved a process for manufacturing aluminum
trialkyls ("ATAs") discovered and patented by Dr. Ziegler.65  The
invention was not the ATAs, which were previously known, but a new
method of producing them.66 Because the new method was so much more
economical than the prior art, ATAs made with older processes could not
compete with those made with the new one.67 Dr. Ziegler granted
Hercules Incorporated a non-exclusive license to manufacture ATAs with
his patented process in the United States.68 Part of the agreement was a
stipulation that any other licenses Ziegler granted in the United States
would allow the licensees to make and use, but not to sell, ATAs made
using the patented process.69 Ziegler granted such licenses to large ATA
users such as Conoco and Ethyl.7"

61. This idea reflects the more familiar rule of reason analysis and the judgment that
most individual license contracts are pro-competitive. See Licensing Guidelines, supra note
1, §§ 2.0(c), 2.3. Only where one party has market power or when the two parties to the
license combined have market power is the license likely to create a problem. See id. at §
4.3.

62. United States v. Studiengesellschaft Kohle, m.b.H., 670 F.2d 1122, 1127-38 (D.C. Cir.
1981).

63. SCM, Inc. v, Xerox Corp., 645 F.2d 1195 (2d Cir. 1981), cert denied, 455 U.S. 1016
(1982).

64. Data General Corp. v. Grumman Sys. Support Corp., 36 F.3d 1147 (1st Cir. 1994).
65. Studiengesellshaft, 670 F.2d at 1124.
66. Id.
67. Id.
68. Id.
69. Id.
70. Id.
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The United States brought suit, charging that the latter group of
licenses violated the Sherman Act because they restricted sales of ATAs,
which were not patented, and thus exceeded the scope of the process
patent.71 The trial court ruled that the agreements violated both Section 1
and Section 2 of the Sherman Act.7 2

The defendants appealed and the D.C. Circuit reversed.73 Writing
for a unanimous panel, Judge Oberdorfer wrote:

None of the anti-competitive effects of the challenged restriction
found by the district court exceed the anti-competitive effects
which the patent authorized.... As stated earlier, Dr. Ziegler
lawfully could have licensed Hercules alone to practice the
patented process. Such an exclusive license would.., have
effectively given Hercules a monopoly over the sale of ATAs, since
no other process is now commercially competitive with the Ziegler
process. Exclusive licenses are tolerated because they normally
threaten competition to no greater extent than is threatened by the
patent itself.... The prohibition an sales [in the licenses to
Conoco, et al.] is thus a more narrowly tailored version of the
exclusive license .... [Thus] the same considerations that lead
courts to validate exclusive licenses lead us to approve the
restriction at issue here. 74

Because the net effect of the licenses and the restrictions was less
anti-competitive than an exclusive license (which would itself have been
legal because its anti-competitive effect is equivalent to the patentee's
refusal to license at all), the licensing scheme did not violate the Sherman
Act. The court also suggested that the converse is true as well when it
said, "This conclusion [of legality] might not follow if the restriction here
caused or threatened anti-competitive effects not present in an exclusive
license."75

The Studiengesellschaft court's use of a comparative competitive
effects test was later endorsed by Professor Turner in a talk he gave to
the National Institute on Industrial and Intellectual Property.76 Further,

71. Id. at 1123, 1125.
72. Id. at 1125-26.
73. Id. at 1138.
74. Id. at 1135 (citations omitted) (emphasis added).
75. Id. at 1135-36.
76. This talk was published in Turner, supra note 36, at 490-91. Professor Turner

endorsed the approach as "the most useful general test of restrictive conditions attached to
a license or sale" of intellectual property. Id. at 491. However, he expressed the
reservation that "it is not necessarily conclusive" because "it assumes that the patentee,
assignee, or exclusive licensee would be capable of exclusive self-practice of the patent for
all uses, and overlooks the possibility that the holder of the exclusive rights may be
impelled to license even if certain restrictions were prohibited." Id. at 491, 490. The rare
situation described by Professor Turner, where a patentee has enough market power to
significantly impact competition with its licensing, strategy but simultaneousl too few
resources to self-practice the patent for all uses it wishes to grant licenses for, can be
mitigated by comparing the competitive effects of the licenses and their restrictions with the
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the court did not invent the idea from whole cloth. It was suggested by
reference to cases and doctrines that illuminated the line between
permissible and impermissible license restrictions before Studiengeselischaft
was handed down, such as Kobe, Inc. v. Dempsey Pump Co.,77 and
Hartford-Empire Co. v. United States,78 (and has been confirmed by later
cases allowing refusals to license, such as Data General79 and SCM. 80 )

B. The Comparative Competitive Effects Standard is
Consistent With Other Cases and Doctrines

The comparative competitive effects test is consistent with, and
suggested by, Studiengesellschaft and other antitrust cases that have
sought to distinguish between legal and illegal licensing behavior. The
comparative competitive effects test also provides an economic rationale
for a doctrine in one type of patent misuse81 case, tying. This doctrine
provides that tying some kinds of products to a market power patent will
bar enforcement of that patent.

1. KOBE, INC. V. DEMPSEY PUMP CO., A CASE STILL
REFERRED TO BY THE FEDERAL CIRCUIT, SHOWS AN
ANALYSIS CONSISTENT WITH THE COMPARATIVE
COMPETITIVE EFFECTS TEST

In Atari Games Corp. v. Nintendo of America, Inc. 2, the Federal Circuit
sought to illustrate the line between permissible and impermissible
conduct by patentees. As summarized by the Federal Circuit:

[When a] patented product is so successful that it creates its own
economic market or consumes a large section of an existing
market ... a fine line [may exist] between actions protecting the
legitimate interests of a patent owner and antitrust law
violations....

When a patent owner uses his patent rights not only as a shield to
protect his invention, but as a sword to eviscerate competition
unfairly, that owner may be found to have abused the grant and
may become liable for antitrust violations when sufficient power in
the relevant market is present. Therefore, patent owners may incur

competitive effects of exclusive license to a hypothetical licensee that has such resources
and the market power of the real patentee.

77. 198 F.2d 416, 94 U.S.P.Q. 43 (10th Cir.), cert. denied, 344 U.S. 837 (1952).
78. 323 U.S. 386 (1945).
79. Data General Corp. v. Grumman Sys. Support Corp., 36 F.3d 1147 (1st Cir. 1994).
80. SCM, Inc. v. Xerox Corp., 645 F.2d 1195 (2d Cir. 1981), cert. denied, 455 U.S. 1016

(1982).
81. For an explanation of patent misuse, see infra note 116.
82. Atari Games Corp. v. Nintendo of Am., Inc., 897 F.2d 1572 (Fed. Cir. 1990).
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antitrust liability for enforcement of a patent known to be obtained
through fraud or known to be invalid, where license of a patent
compels the purchase of unpatented goods, or where there is an
overall scheme to use the patent to violate antitrust laws.83

The last clause may imply an incorrect idea, however. A "scheme to
use the patent to violate antitrust law," is not in and of itself illegal. In
addition to the "scheme," there must be some anti-competitive effects of
the scheme, a tendency towards them, or a dangerous probability of them
to violate the antitrust laws.8 4 The decision cited for the last clause,
however, was Kobe, Inc. v. Dempsey Pump Co.85 Examining this case, it
can be seen that there were anti-competitive effects of the licensing
arrangement at issue. The result in Kobe is consistent with the
comparative competitive effects test.

Kobe started with a patent pool between two pump companies,
Rodless Pumps and "Old Kobe."86 In 1932 Rodless was in financial
difficulty, but it held rights from three of the four principal inventors in
the hydraulic oil well pump field: Crum, Humphreys, and Scott.8 7 Crum
and Humphreys had gone out of business and conveyed their patents to
Scott, Rodless's founder.8 " Old Kobe had wanted for several years to
market a pump that infringed the Humphreys patent.8 9 When Old Kobe
found that Rodless held Humphreys's rights, it proposed that Rodless
and Old Kobe consolidate their patents in a new corporation called Roko
("the first agreement"). 9°

The first agreement required the parties to assign "all of their
patents and all future inventions or patents acquired [to Roko] for the 25
year" term of the agreement.9 1  It also effectively consolidated
commercialization of these patents in Old Kobe, as Rodless stopped
manufacturing under the patents. Instead, Rodless simply derived the
benefits of the agreement through its half ownership of Roko.9 2

Meanwhile, Gage, the other principal inventor, and the only
commercially viable competitor, was achieving success with his pump, the
Alta Vista. Not content with eliminating competition from any potential
licensee of Rodless, one year later Old Kobe bought Gage's patent rights

83. Id. at 1576 (applying 9th Circuit law in appeal from preliminary injunction); see also
CVD Inc. v. Raytheon Co.,769 F.2d 842, 851 (1st Cir. 1985) (applying similar principles to
trade secrets), cert. denied, 475 U.S. 1016 (1986).

84. See supra notes 24-26 and accompanying text.
85. 198 F.2d 416, 94 U.S.P.Q. 43 (10th Cir.), cert. denied, 344 U.S. 837 (1952).
86. Id. at 419-421.
87. Id. at 419.
88. Id.
89. Id.
90. Id.
91. Id.
92. Id. at 419-20.
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for the Alta Vista. Old Kobe also obtained agreements from Gage to
refrain from competition for 5 years, and to assign to Roko any patents
relating to hydraulic pumps he might acquire in the next 10 years ("the
Gage transaction"). 3 From 1933 until 1948, Old Kobe had a monopoly
on hydraulic oil well pumps, and used some of its monopoly rent to buy
Roko every patent applicable to the product.94

The Kobe court noted several factors in its restraint of trade
analysis: that the parties to the pool were the only competitors that made
rodless (hydraulic) oil well pumps;95 that there were no substitutes for
these hydraulic pumps in deep oil wells drilled at a non-perpendicular
angle;96 and that the pool bought rights to all patents applicable to the
hydraulic oil pump business, while simultaneously restricting licenses only
to Old Kobe.97

The court reasoned: "Ordinarily patent pools... are not illegal in
themselves. Agreements which require licensees to assign future
inventions or patents are not in themselves illegal. Such agreements,
however, which effect a restraint of trade or create monopolies.., are
violations of the law."98

While there are probably many ways to conclude the Kobe pool was
illegal,9 9 the case serves to illustrate the point that, had Rodless and Old
Kobe simply given each other non-exclusive cross licenses, the anti-
competitive effect would have been much less than the effect of the first
agreement. Yet non-exclusive cross licenses would still have allowed Old
Kobe to market its pump, which was the only pro-competitive aspect of
the first agreement.

Applying the comparative competitive effects test to the first
agreement as it was actually drafted, one would put on the plus side of
the ledger the pro-competitive effect of allowing Old Kobe, apparently
more financially capable than Rodless, to enter the market and compete
against Gage and Alta Vista. On the minus side one would put the anti-
competitive features of the arrangement: the effective elimination of
Rodless and any of its potential licensees as competitors, both in the
market for pumps and pump innovation. Given that these events took
place during the depression, and that probably little capital was

93. Id. at 420.
94. Id.
95. Id. at 422.
96. Id. at 423.
97. Id. at 420.
98. Id. at 422 (citations omitted); see also Cutter Labs. v. Lyophile-Cryochem Corp., 179

F.2d 80, 92 (9th Cir. 1949) (using almost identical language but holding for patentee).
99. For example, given that many of the transactions involved assignments or exclusive

licenses, (Kobe, 198 F.2d at 420), the Clayton Act could also govern this pool. See AXINN, Er
AL., AcQuISIToNs UNDER THE HART-SCoTr-RoDINO ANTITRUST IMPROVEMENTS AcT § 4.01[5]
n.32 (1995).
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available for fortifying Rodless, the minus side might not have been too
great. After subtracting the minus side of the ledger from the plus side,
the sum was very probably higher than the alternative state of
competition under which Rodless and Kobe kept their patents to
themselves, because (for different reasons) neither was in a position to
successfully market products incorporating the patented innovation in
competition with Gage. Thus, the net competitive effect of the first
agreement was arguably more pro-competitive than if Rodless and Kobe
had kept their patents to themselves (see Figure 3, infra p. 299, illustrating
the net effect of the first agreement).

Similarly, the comparative competitive effects test can be applied to
a hypothetical first agreement structured as a non-exclusive cross-
licensing arrangement between Old Kobe and Rodless. The pro-
competitive effects of allowing Old Kobe to commercialize its infringing
pump would be diminished by the anti-competitive effects of the license
and its restrictions.' 0 The resulting quantum of competition would then
be compared to the state of competition had each kept its patents to
itself. Given that Rodless was financially unstable, the pro-competitive
effect of Kobe's entering into competition with Gage would have
outweighed any benefit derived from forcing Old Kobe to invent around
the Humphreys patent-the result if Rodless refused to license. Thus a
non-exclusive cross-licensing agreement would have been legal (see Figure
2).

100. In this hypothetical case, the anti-competitive effects seem mostly related to Old
Kobe's reduced incentive to invent around the Humphreys patent. This effect is not
necessarily negative, however. Depending on the exact features of Humphreys's
innovation, forcing Old Kobe to innovate around it could be dead-weight loss, if such
innovation would merely duplicate Humphreys's innovation and add nothing new.
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(See note 100)

"Line of Legality"

Figure 2.

However, the Gage transaction was clearly unlawful. The pro-
competitive effects were weak; neither Kobe nor Gage could compete in
new ways as a result of the deal. On the anti-competitive side, Gage,
Alta Vista, and any of their potential licensees were eliminated as
competitors. Additionally, Old Kobe had the increased power to exclude
competitors who infringed Gage's patents. The net competitive effect is
decidedly more anti-competitive than if the parties had kept their patents
to themselves-i.e., refused to license (see Figure 3). Thus, it can be seen
that the comparative competitive effects test yields a result consistent
with Kobe, a case still cited today by the Federal Circuit.
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Figure 3.

2. HARTFORD-EMPIRE-THE SUPREME COURT'S "LINE OF
LEGALITY"

In Hartford-Empire Co. v. United States,' the Supreme Court
addressed, and condemned under the Sherman Act, an infamous licensing
arrangement-the glass patent pool of the early 20th century. The leaders
of the glass industry pooled their patents on various types of glass-
making machines and aggressively sought to obtain any patents that
threatened the pool's dominance. 10 2  The pool clearly violated the
Sherman Act. When the Court sought to illustrate behavior closer to the

101. 323 U.S. 386 (1945).
102. Id. at 392-401.
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line of legality, its analysis suggested the comparative competitive effects
test.

The group used the pool to assign exclusive field-of-use licenses to
its members, and included numerical glass production quotas in fields
that had multiple licensees. 10 3  The total number of licensees in any
glassware market was restricted "to prevent overstocking the glassware
market and to 'stabilize' prices."1 0 4 Because some remaining competitors
used unpatented glass-making machines, the pool acquired control of
patents covering other machines needed for use with the unpatented
glass-making machines.' The result was that "automatic glass
manufacture, without consent of the parties [became] difficult if not
impossible."

0 6

Prices for glassware were "maintained,"0 7 and the parties divided
the spoils in the form of royalties. 108  Innovation "of glass making
machinery [was] discouraged,... competition in the manufacture and
sale or licensing of such machinery [was] suppressed, and.., the system
of restricted licensing [was] employed to suppress competition [and
maintain prices] in the manufacture of unpatented glassware.""0 9

Whether this arrangement violated the antitrust laws is not even a
close call. Under any test, induding a comparative competitive effects
standard, the pool was anti-competitive. The anti-competitive licensing
restraints clearly could not have been effected if the defendants had kept
their patents to themselves.

However, an observation by the Court in Hartford clarifies the line
between pro- and anti-competitive technology transfer:

It is said, on behalf of Hartford [the defendant under whom the
patents were pooled], that ... in order to protect its legitimate
interests as holder of patents for automatic glass machinery, it was
justified in buying up and fencing off improvement patents, the
grant of which, while leaving the fundamental inventions
untouched, would hamper their use unless tribute were paid to the
owners of the so-called improvements which, of themselves, had
only a nuisance value.

The explanation fails to account for the offensive and defensive
alliance of patent owners with its concomitant stifling of
initiative, invention, and competition.110

103. Id. at 397-98.
104. Id. at 398.
105. Id.
106. Id.
107. Id. at 400.
108. Id. at 395-96, 399.
109. Id. at 400.
110. Id. at 407.
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This passage suggests behavior that is closer to the line of
acceptable technology transfer. Hartford could not only have kept its
innovation to itself, but it could have acquired (probably non-exclusive)
rights necessary to continue to use the fundamental innovation without
paying royalties."' Hartford crossed the line by making agreements with
others that resulted in a greater anti-competitive effect than simply
retaining and using its innovation. Had Hartford refused to license
anyone (i.e., refused to create the pool), the excluded potential licensees
(pool members who were also competitors or potential competitors)
would have had a greater incentive to invent around each other's
strongholds. Additionally, the pool could not have effected its
geographic, product, and numerical restrictions if the members had
practiced the patents themselves.

Moreover, the Court made clear that Hartford had no duty to use
its patents. The Court struck down a part of the remedial decree that
would have prohibited each former pool member from applying for
patents it did not intend to use. The Court reasoned that while

"[tihe decree should restrain agreements ... with th[e] object [of
preventing] others from obtaining patents cn improvements which
might, to some extent, limit the return in the way of royalty on the
original [inventions, a] patent owner is not in the position of a
quasi-trustee for the public or under any obligation to see that the
public acquires the free right to use the invention. He has m
obligation either to use it or to grant its use to others."" 1

Thus, even those who had seriously abused the patent privilege in
the past were entitled to keep their innovation to themselves in the future:
"For example, if Ball or Thatcher [two defendants and members of the
pool] should procure a patent on a bottle-capping machine or for a
composition of glass, there is no reason to compel a license to Hartford or
Hazel or anyone else." 3 In the future, the defendants were only to refrain
from agreements that would result in a greater anti-competitive effect.""' 4

3. THE COMPARATIVE COMPETITIVE EFFECTS TEST'S
EXPLANATION OF, AND APPLICATION TO, TYING
DOCTRINE

Besides pools, another licensing arrangement commonly found to
violate the Sherman Act is tying, in which a patentee or copyright holder
conditions the sale of a patented or copyrighted product (the tying

111. Licenses to blocking patents can be pro-competitive. Licensing Guidelines, supra
note 1, § 2.3. These most often should be non-exclusive, however. Turner, supra note 36, at
492.

112. Hartford-Empire, 323 U.S. at 431-32.
113. Id. at 418.
114. See id. at 408-435 (discussing proper scope of the remedial decree).
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product) on the additional sale of some other product for which there are
competitive sellers (the tied product). 15 Tying can also be misuse in a
patent or copyright case' 16 The comparative competitive effects test is
consistent with, and offers an economic rationale for, the rule in patent
misuse cases: that "non-staples"117 may be tied without giving rise to a
misuse defense. This legally consistent economic rationale suggests
application of the test to antitrust cases involving tying.

The rule in patent law is that non-staple items may be tied to
patents, but staples may not. "While [35 U.S.C.] §§ 271(c) and (d)
will.., permit a holder of a patented process to restrict the marketing by
others of non-staple products, without patent misuse, the doctrine of
patent misuse is recognized by Congress and allowed its full scope where
the alleged misuse involves a staple article." 1 8 "Staple products" are
those which command a substantial, independent market of their own
apart from the patented invention." 9

Tying is prohibited because a monopolist can use tying
arrangements to foreclose competitors' sales of the tied product, even
where purchasers wish to buy the tied product from the competitors, and

115. See, e.g., International Salt Co. v. United States, 332 U.S. 392 (1947); Digidyne
Corp. v. Data General Corp., 734 F.2d 1336, 1341-44 (9th Cir. 1984) (presuming market
power from copyright and holding that Data General illegally tied the sale of copyrighted
operating systems to the sale of CPUs), cert. denied, 473 US. 908 (1985). Most courts
would not now presume market power from a patent or copyright in an antitrust case. See,
e.g., Atari Games Corp. v. Niontendo of An, Inc., 897 F.2d 1572, 1576 (Fed. Cir. 1990)
(noting that market power is required for a licensing practice to violate the antitrust laws).

116. See Morton Salt Co. v. G.S. Supiger Co., 314 U.S. 488 (1942) (holding that Morton
Salt's tying of salt tablets to licensing of patented canning machines was misuse of the

patent that barred its enforcement); see also 35 U.S.C. § 271(d)(5) (West 1996). Tying may
be deemed misuse if "the patent owner has market power in the relevant market for the
patent or patented product on which the license or sale is conditioned." 35 U.S.C.A. section
271(d)(5) (West 1996).

Patent misuse is an equitable, affirmative defense to an action for infringement. See, e.g.,
Morton Salt, 314 U.S. 488. Because the patentee or copyright holder has engaged in some
practice that impermissibly "expands the scope of is [statutory] monopoly," or is
inconsistent with the "public purpose" of the grant, he will not be able to enforce his patent
until the misuse is purged. Lasercomb Am., Inc. v. Reynolds, 911 F.2d 970, 975-77 (4th Cir.
1990). Historically, a rigorous antitrust analysis was not required, but some circuits now
require such analysis. See, e.g., Saturday Evening Post Co. v. Rumbleseat Press, Inc., 816
F.2d 1191, 1200 (7th Cir. 1987) (holding that copyrght misuse must rise to level of antitrust
violation to qualify as a defense to infringement). Others explicitly disavow such analysis
in misuse cases. See, e.g., Lasercomb, 911 F.2d at 978 (granting a misuse defense to an
infringer because a 99-year non-compete provision in a standard copyright license
agreement used with other licensees was "violative of the public policy embodied in the
grant of a copyright... regardless of whether such [a clause] amounts to an antitrust
violation").

117. See Robintech, Inc. v. Chemidus Wavin, Ltd., 628 F.2d 142, 149 (D.C. Cir. 1980)
(holding that "staple products [are those which command] a substantial, independent
market of their own apart from" the patented invention).

118. Id. at 148.
119. Id. at 149. For instance, the salt tablets in the Morton Salt case were staples. 314

U.S. 488.
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would do so in a competitive market. 2 ° However, if a tied product
would not exist but for the patented invention (i.e., it is not a staple), the
market for that product is no more foreclosed by tying that product to the
patent than by a refusal to license. Either way, no other vendor has a
chance to get into the business of making that non-staple article.
Licensing with the tie, moreover, may give consumers a second source of
the invention, a pro-competitive effect. Conversely, the patentee gets
nothing that does not flow from her invention: without it, the tied market
would not exist.

However, if the tied product does have a market of its own,
separate from the patented invention (i.e., it is a staple), the effect of the
tie on consumer welfare may well be worse than if the patentee had kept
the invention to herself. The tie may impair competition by subsidizing
the patentee's entry into the tied market on a basis that is unrelated to
the patentee's efficiency in that market, but related instead to her
efficiency in the tying (invention) market. Conversely, if the patentee
keeps the invention to herself instead of licensing with a tie, she is forced
to internalize any comparative inefficiency to be paid for developing her
place in the tied market. By tying she can more easily pass some of that
cost to her licensees, resulting in a decrease in consumer welfare. 21

120. Cf. Jefferson Parish Hosp. Dist. No. 2 v. Hyde, 466 U.S. 2, 16 (1984). The three
elements of a per se antitrust tying claim are "(1) a tie-in between two products or services
sold in different markets, (2) market power in the tying product, and (3) the tying
arrangement affects a not insubstantial volume of commerce [foreclosure];" Datagate, Inc. v.
Hewlett-Packard Co., 60 F.3d 1421, 1423-24 (9th Cir. 1995).

Foreclosure, however, is not required as an element of tying as a misuse defense. 35
U.S.C. § 271(d)(5) requires only that the defendant demonstrate "the patent owner has
market power in the relevant market for the patent or patented product on which the license
or sale is conditioned." Foreclosure is not mentioned. Note too that "[s]ection 271(d)
relates only to... patent misuse as a defense to an infringement claim.... [A] full reading of
the legislative record reveals that Congress rejected the extension [of this statute into the
area of antitrust] despite... articulated support" for the idea. Grid Sys. Corp. v. Texas
Instruments, Inc., 771 F. Supp. 1033, 1037 n.2 (N.D. Cal. 1991). Thus, tying as a misuse
defense seems based on the concern that a patentee who is using his patent to deny
purchasers choice ought not appeal to a court of equity to enforce it.

121. 1 say "more easily" because, of course, many rational consumers will evaluate the
cost of the tied combination and compare it with lower-utility substitutes for the invention
combined with cheaper sources of the tied product. In theory, the patentee can get only one
monopoly rent from her market power. Thus, if the patentee were forced to price her
invention separately, and if all consumers made rational purchasing decisions, the patentee
could simply raise the price of her invention. This would allow her to subsidize her entry
into the tied market at lower prices, and still pass the cost of that entry to her licensees.

This "one monopoly rent" argument, while undoubtedly describing behavior in some
markets and by some consumers, must fail as a general empirical statement for at least two
reasons. First, depending on the relative costs of the licensed item and the tied item, the
additional costs of either predicting (without perfect information) the long-term cost of the
tied combination, or measuring the cost of the less-perfect substitute combination, may mean
that the patentee can get at least these extra costs as "undeserved" monopoly rent. Second,
many consumers, unlike economists, do not rationally evaluate long-term costs of a tie and
the probabilistic effects of imperfect information. Thus, those consumers will pay
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The comparative competitive effects approach, utilized above,
offers an economic rationale for the rule in patent law against tying
staples. This rationale suggests that in an antitrust case where the
transfer of intellectual property is tied to some other transaction, the
comparative competitive effects test should be employed.'22 To use the
test effectively, however, one must ask questions regarding competitive
effects, such as:

* What is the market power of the patented item?
* Does the tied item have a market other than with the patented

item (i.e., is it a staple)?
* Is anyone foreclosed from a transaction in the tied market?
* Does the anti-competitive effect of the tying licenses exceed that

of a complete refusal to license?
If the facts bear out that the anti-competitive effect of the tie(s) is

(are) worse than no license(s) at all, any business justification raised by
the defendant related to protecting her patent or copyright, or maximizing
her reward for its innovation, should be swept aside. The patentee could
protect her innovation better and less restrictively by refusing to license.
Any reward gleaned from the tie, over and above that which she could
have realized by keeping the invention to herself, should be deemed illegal
monopoly rent.

V. AN APPLICATION OF THE COMPARATIVE
COMPETITIVE EFFECTS TEST TO HYPOTHETICAL
FACTS: PHARMTEC'S RESTRICTED LICENSE

By providing a clear "line of legality," the comparative competitive
effects test can make complex rule of reason analyses easier in some
circumstances, as illustrated by the following example.

"undeserved" monopoly rent (especially at a low unit cost), again inefficiently subsidizing
the patentee's entry into the tied market.

122. Tying can be a "per se" violation of Section 1 of the Sherman Act, Datagate, 60 F.3d
at 1423, or monopolization under Section 2 of the Sherman Act. Mozart Co. v. Mercedes-
Benz of N. Am. Inc., 833 F.2d 1342, 1351 (9th Cir. 1987). Courts allow defendants to
demonstrate business justifications in both kinds of cases (calling into question the "per se"
label). Id. at 1348 n.5. Thus, the comparative competitive effects test is warranted and
useful in both kinds of cases.
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A. Facts123

Pharmtec, a pharmaceutical company, invented and has market
power in drug A0, for which it is able to extract significant monopoly rent.
There are competitive substitutes, however, in the market for A0. These
are A1 and A2. Market shares for A0, A1 and A2 are 85%, 10%, and 5%,
respectively. Some doctors think A1 or A2 is more effective than A0.

A0 is only effective in combination with drug C. C is comparatively
easy to make, and many firms produce it, including Pharmtec, who holds
about 35% of the C market, the largest share. Other significant
competitors hold 20%, 15%, and 10%, respectively. The balance is held
by many smaller competitors.

C must be individually optimized to work with any of A0, A1, or A2.
Once production of C optimized for use with any of the three is started,
an additional 18% of the original sunk cost is required to optimize some
portion of the production for one of the other two. There will also be 18%
higher marginal costs of production for either of the other two. Because
of A0's high market share, most producers of C optimize their production
for C0 (C optimized for use with A0). Some also divert some production
to C1 or C2 if they identify marketing channels that justify the extra cost.

Pharmtec invents and patents compound B, which, if used in
production of C, reduces the cost of producing C by 20%. A production
line for Co that uses B in its process, however, must also use B in the
production of C, or C2, or suffer a 38% cost penalty (instead of just the
18% penalty for changing the process when B is not involved). Pharmtec
immediately starts using B in its production of all variants of C. Its 20%
cost savings gives it a significant price advantage and higher profits than
its competitors. Pharmtec's marketing projections indicate that using B in
its production will increase its share of C significantly, perhaps by 30 to
50%.

Pharmtec fears, however, that its C competitors will agree with the
makers of A, and A2 (one of whom also makes C) to market A1/Cl and
A2/C 2 combinations as high quality, differentiated competitors to its own
A0/C 0 combination. Pharmtec's projections show this approach may
erode its market power in A0. In such a scenario, Pharmtec knows that it
may then be profitable for its competitors to invent substitutes for B that,
while not lowering costs of Co production as much as B, could lower costs

123. This fact pattern is complex. The issues it raises, however, such as network-effects
markets and predicted, competitive product repositioning, are common in technology-driven,
intellectual-property-intensive industries. See D'AVENI & GUNTHER, supra note 2, at 39-70;
Arthur, supra note 2. Even old industries sometimes present very complex facts. See, e.g.,
Hartford-Empire Co. v. United States, 323 U.S. 386, 392-401 (1945) (summarizing facts
from a 112 day trial resulting in a District Court opinion that included 628 findings of fact
and a 16,500-page record). Phope to illustrate that the comparative competitive effects test
can make such complex facts easier to parse.
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of C1 and C2 production by a comparable amount, further reducing its
market power in A0 by lowering the cost of the A1/C, and A2/C 2

combinations. Use of B substitutes could further erode Pharmtec's
market power in A0.

Pharmtec thus offers to license B to its competitors in the C market.
The licenses provide that the licensees agree not to use B in any
production diverted to C, or C2 Pharmtec tells potential licensees who
object to the clause that a non-restrictive license would be prohibitively
expensive. This is true, since Pharmtec knows the price for a non-
restrictive license would have to factor in Pharmtec's projected loss of
market share in A.

Licensing with the restriction is the most profitable course for
Pharmtec. Pharmtec's projections also show that widespread licensing of
B with the restriction will significantly raise the price of the A,/C, and
A2/C 2 combinations. These higher prices will result in an increase in its
market power in A0 that will more than offset the lost market share in C
(as compared with keeping B to itself) that would result from the
licensing scheme.

Pharmtec's licensing strategy proves effective. Because of AO's
overwhelming market share and because of the price advantage B gives to
any maker of Co, many makers of C take restrictive licenses to B. Some
makers simultaneously cancel plans to start production of C, or C2
because the higher price differential between C and C or C2 (brought
about by the general use of B in the industry) will make it harder to sell
the latter two products. Others scale back production of C1 and/or C2
because of reduced demand at the higher price differential. Lower
production volumes increase the unit costs of the A1/CI and A2/C 2
combinations.

B. Analysis
Applying the comparative competitive effects test in this situation

has two major advantages. First, it overcomes a possible difficulty in
proving market power--one necessary element of a tying claim. Second,
the test provides a clear point of reference for a rule of reason
monopolization analysis.

Whether Pharmtec has market power in B is difficult to prove. The
restriction in the B licenses is the functional equivalent of a tie. The
restriction compels some C producers to make C exclusively, and thus
sell exclusively in conjunction with Pharmtec's A0. 124 The issue of market

124. Professor Areeda suggests that using one's market power to coerce transactions
that have the practical effect ofi forcing exclusive dealing contracts or forcing licensees to
reduce the amount of product they buy from a competitor can be viewed as tying. X AREEDA,
supra note 25, 1752c at 282 (1996).
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power in B is not clear, however. Given the right market conditions
(particularly a refusal to license B by Pharmtec), others might make
substitutes for B. Thus, a licensee who breached the restriction might
have difficulty making out the elements of a "per se" tying claim 25 or
misuse defense. 26

The restriction on the license is also an exclusionary act; it further
entrenches Pharmtec's market power in A 0. In an antitrust challenge to
the restriction, a court must weigh the pro- and anti-competitive effects of
the restraint, possibly a difficult endeavor without a clear reference point
for comparison. Pharmtec will argue that the anti-competitive effects of
the restrictions are outweighed by the pro-competitive effects of the lower
license cost to makers of C and increased consumer choice in sources of
C. Pharmtec will also rightly assert that merely because the restricted
license is more anti-competitive than an unrestricted license, it does not
follow that the restriction violates the rule of reason.127

The comparative competitive effects test provides the proper
reference point for the rule of reason analysis. The net competitive effects
of the licenses and the restrictions should be compared with the
competitive effect of Pharmtec's refusal to license. Licensing B to
competitors in the C market has a pro-competitive effect. However, the
restriction has two anti-competitive effects. First, it enhances Pharmtec's
market power in A0 by raising the relative cost of the A1/ C1 and A2/C2
combinations. Second, it decreases the incentives of other makers of C to
invent around B in a way that would decrease Pharmtec's power in A.

The deciding factor, however, is how the sum of these pro- and anti-
competitive effects compares with the effects that would be caused by
Pharmtec's refusal to license. Even considering the license's pro-
competitive effects, the net effect of the restrictive license is more anti-
competitive than if Pharmtec had refused to license B. The restrictive
license entrenches Pharmtec's market power in A0 and discourages
innovation of B, or B. A refusal to license, while increasing Pharmtec's
share of C, and possibly A0 in the short run, would ultimately have
eroded Pharmtec's power in A0 by encouraging differentiation of the A1/
C, and A2/C 2 combinations and encouraging innovation of B, and B2
substitutes. Since the most anti-competitive effect the law will allow the
patent to have flows from a refusal to license, the practice of placing the
restriction in B licenses fails the comparative competitive effects test (see
Figure 4).

125. See supra notes 115, 120, & 122 for more information about "per se" ties.
126. See supra notes 116 & 120 for more information about tying as misuse.
127. See supra text accompanying note 36.

1996 307



308 BERKELEY TECHNOLOGY LAW JOURNAL

More
Procompetitive
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License
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Invent Around B

"Line of Legality"

Illegal Agreement

Figure 4.

To summarize, licensing with the restriction is an exclusionary act
that fails the comparative competitive effects test. The restrictive license
augments Pharmtec's market power in A0, while a refusal to license would
have decreased that market power or kept it the same. Because the
license/restriction combination fails the comparative competitive effects
test, business justifications relevant to Pharmtec protecting its patent or
gaining its "just reward"' 28 for its innovation should be swept aside.
This restrictive licensing strategy violates Section 2 unless Pharmtec can
demonstrate other pro-competitive justifications which compensate for
the anti-competitive effects of the restriction.

128. "[T]hat a particular transfer or method of exploiting patent rights increases the
patentee's reward is hardly dispositive." Turner, supra note 36, at 489.
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VI. CONCLUSION
The comparative competitive effects test asks whether the

restrictive license has or threatens to have anti-competitive effects greater
than what the patentee could achieve through a decision either not to
license or to grant an exclusive license for the intellectual property in
question. Standing on its own, the test "has considerable merit."129 The
test also derives considerable support from long-standing cases and
doctrine.

This article does not attempt to apply the standard to every
possible licensing scenario, for two reasons. First, most antitrust analysis
is fact-specific, and the legality of a given practice depends on the
competitive effects it has or threatens to have. Second, we are in the
midst of an economic revolution. In our transition from an industrial
economy to an information economy, we have witnessed the ascendance
of markets whose models were only dimly realized even 15 years ago.13 0

An attempt to apply the standard to every possible scenario would be
outdated as soon as it was completed.

As a guiding principle, however, the comparative competitive
effects test offers much. As a general standard by which to measure
licensing practices, it worked in industrial markets,' 3 1 and it is perhaps
even more applicable in modem, technology-driven markets.'32 The
increasingly interdependent web of information-based industries expands
the range of scenarios under which a license can be more anti-competitive
than a refusal to license. The comparative competitive effects test can be
a filter that highlights both the good and the bad elements in the network
of technology agreements proliferating in our information economy.

129. Id. at 490. The only published criticism of the idea seems to be a footnote in a PLI
outline. John W. Schlicher, The Law and Economics of Licensing Biotechnology Patent and
Related Property Rights in the United States, 235 PLI/Pat 333, 383 n.19 (1987) (available
on Westlaw, JLR database). The elements of the test in his criticism are described in terms
of a comparative output test, rather than a comparative competitive effects test. This
suggests a rigid application of static market analysis that is particularly inappropriate in
modem, technology-driven markets. See supra material referenced at note 2. See also
Ramsey Hanna, Misusing Antitrust: The Search for Copyright Misuse Standards, 46 STAN.
L. REV. 401, 422 (1994) (outlining the limitations of "static [economic] models" as applied
to technology-driven markets).

130. See Arthur, supra note 2.
131. See, e.g., Hartford-Empire Co. v. United States, 323 U.S. 386 (1945); United States

v. Studiengesellschaft Kohle, m.b.H., 670 F.2d 1122 (D.C. Cir. 1981).
132. See infra part V.
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I. INTRODUCTION

Breakthroughs in biotechnology have the potential to enhance
quality of life and spur the national and local economies throughout
America. Biotechnology holds promise for developing cures and
treatments for currently untreatable afflictions and for enhancing
agricultural products. As a result, the exploding biotechnology industry
holds the potential to create jobs and to become this nation's most
important source of economic development, leading America to the
forefront of this young but exploding industry. The vitality of
biotechnology is critical to combating diseases, to job creation, to
economic development nationally, and to the maintenance of America's
competitiveness in the world economy. Biotechnology's potential to
develop life-saving drugs and help power America's economy requires
sustained development in this field of endeavor, which can best be
achieved through cooperation between universities and industry.

Cooperation between universities and industry has historically
produced advancements in technology unachievable by independent
institutions. Laws and research funding that encourage
university-industry cooperation have played important roles in the
development of biotechnological breakthroughs. Promoting this
cooperation in the biotechnology industry is particularly important
because the industry is young and characterized by long-term and
capital-intensive research. The federal government can play a vital role in
encouraging such cooperation by increasing investment incentives, rather
than by imposing strict regulatory mechanisms or controlling product
prices, which would only discourage cooperation by increasing the risk
and uncertainty that investors face in the biotechnology industry.
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Proposed price controls on biotechnology products,1 for example, would
reduce the incentives necessary to induce cooperation. These proposed
restrictions by the federal government only threaten to increase the cost
and uncertainty of biotechnological research by imposing an additional
layer of bureaucracy

However, there are potential pitfalls to university-industry
cooperation. Where this relationship has been too integrated, researcher
misconduct has at times resulted. However, for the most part, sufficient
mechanisms are in place to deter researcher misconduct. Thus concerns
of conflict-of-interest-generated misconduct on the part of researchers
have largely not materialized, and additional federal restrictions are
unnecessary.

This article has the following structure: in part II, I discuss the need
for cooperation between universities and companies for the translation of
the results of basic research into marketable products. Part II provides a
brief overview of the biotechnology industry and describes why neither
universities nor biotechnology companies can individually promote the
development of marketable biotechnology products efficiently. In part III,
I relate how cooperative relationships between academia and industry
have emerged. Part III also contains a discussion of such relationships in
reference to a specific model for cooperation and how such relationships
confer advantages. Finally in part III, I discuss Congressional actions that
have promoted technology transfer. Part IV lists conflicts-of-interest
concerns that can arise in a cooperative environment and indicates that,
for the most part, such fears have not been realized and why this is so.
Part V describes how university-industry cooperation has fueled growth
in the biotechnology industry and has promoted social benefits. Part VI
indicates why the federal government should resist the temptation to
stifle cooperation through over-regulation. Lastly, part VII summarizes
important points.

IL COOPERATION IS NECESSARY TO ACHIEVE
TECHNOLOGY TRANSFER
Biotechnology is at the forefront of producing therapies and

treatments that have the potential to save lives, protect the environment,
and enhance overall quality of life. However, fulfillment of this potential
requires the transfer of the results of biotechnological research to society.
Industry is motivated to invest in biotechnology research, which has the
potential to produce high returns through sales of breakthrough products;

1. The federal government proposes to impose reasonable price clauses in cooperative
agreements among or between government, academia, and industry and to instate de facto
price controls for breakthrough drugs. These proposals are discussed in Section VI. B.
supra.
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however, the high risks associated with such investments offset the
incentives. Without university-industry cooperation to offset the
long-term, capital-intensive risks of the young biotechnology field, such
technology transfer will not occur.

A. Overview of the Biotechnology Industry

Biotechnology is the application of engineering and technological
principles to living organisms or their components to produce new
inventions or processes.2 The field of biotechnology comprises the
following groups: university and federal research laboratories and
biotechnology/pharmacology companies. University and federal
laboratories typically conduct basic research, which is research geared
toward increasing scientific knowledge of fundamental systems or
mechanisms relevant to an organism's physiological, biochemical, or
molecular biological processes. This type of research is not directed
toward commercial applications, although such applications could result.
On the other hand, while biotechnological and pharmacological
companies also conduct basic research, their focus is more toward
developing products that form the basis of the biotechnology and
pharmacology industries. In the medical world, biotechnology is at the
cutting edge of research on cancer and other deadly and costly diseases.3

As of 1994, "twenty-three genetically engineered drugs and vaccines were
commercially available to prevent or treat such diseases as AIDS,
diabetes, dwarfism, hepatitis, heart attacks, anemia, leukemia, renal
cancer, organ transplant rejection, and Kaposi's sarcoma." 4 Drugs and

2. Competitiveness of the U.S. Biotechnology Industry: Hearing Before the Subcomm. on
Science, Technology, and Space of the Senate Comm. on Commerce, Science, and
Transportation, 103rd Cong., 2d Session 18 (1994) (statement of Lisa Conte, President and
CEO, Shaman Pharmaceuticals) [hereinafter Conte]. Biotechnology is fundamentally a
technology that either improves on, or increases the quantity of, natural products.
Biotechnology: Part of the Solution: Hearing Before the Subcomm. on Technology,
Environment and Aviation of the House Comm. on Science, Space and Technology, Cong.
(1993), available in LEXIS, Legis Library, CMTRPT File (statement of Marc E. Goldberg,
President, Massachusetts Biotechnology Research Institute) [hereinafter Goldberg].
Beginning with the discovery of DNA , biotechnology has been responsible for developing
such treatments as gene therapy, which is potentially the most effective and longest-term
treatment for mankind's most severe and previously untreatable diseases. Hearing Before
the House Comm. on Science, Space and Technology, Cong. (1994), available in LEXIS, Legis
Library, CMTRPT File (statement of Robert T. Abbott, President and CEO, Viagene, Inc., on
behalf of the Biotechnology Industry Organization) [hereinafter Abbott]. See also,
Goldberg, supra (The production of healthier food products in the past involved years of
selective breeding; today, biotechnology has helped produce food products superior in
nutrition which thrive under a wider range of growing conditions and are organically
more resistant to insects.).

3. Hearing Before the Subcomm. on Technology, Environment and Aviation of the House
Comm. on Science, Space and Technology, Cong. (1994), available in LEXIS, Legis Library,
CMTRPT File (statement of Carl B. Feldbaum, President of the Biotechnology Industry
Organization) [hereinafter Feldbaum].

4. Conte, supra note 2.
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vaccines are being developed that "will treat such intractable diseases as
cancer, arthritis, Alzheimer's, and genetic disorders such as cystic
fibrosis."5 The biotechnology industry is also producing diagnostic
materials for such medical conditions as pregnancy, cancer,
hypercholesterolemia, and AIDS.6

Biotechnology is also likely to spur an economic revitalization of the
agricultural industry.7 Biotechnology is already beginning to provide
improved crops, better pest control and new agricultural products.8

Agricultural technology promises to improve food quality, while reducing
farm input costs, and to offer benefits to the environment.9 Advances in
agricultural biotechnology may "provide the only impetus for agricultural
self-sufficiency and economic stability in developing countries."10 The
United States currently leads the world in this developing industry.

Other countries, however, have begun targeting biotechnology as a
growth industry, thereby challenging the dominance of the United Stated

5. Id.
6. Goldberg, supra note 2.
7. Competitiveness of the U.S. Biotechnology Industry: Hearing Before the Subcomm. on

Science, Technology, and Space of the Senate Comm. on Commerce, Science, and
Transportation, 1 3rd Cong., 2d Session 39 (1994) (statement of Barry Jacobsen, Dean,
College of Agriculture, Montana State University-Bozeman) [hereinafter Jacobsen].
Applications of biotechnology in agriculture can be divided into three basic areas:
improved plants, improved animals, and bioprocessing in the industrial sector. It is theproduction and processing of food, anda ultimately its marketng, that employs

approximately one in five people in the United States today. Id. at 40. This accounts for
roughly 19 percent of the gross domestic product. In 1993, it accounted for approximately$42billion in export surplus for this country. Id. at 36.

8. Id. at 39.
9. Conte, supra note 2. Not only is biotechnology vital to the medical world, but it is

now also of vital importance to world-wide progress in improving agriculture and cleaning
the environment. Lisa Conte testified before the Senate Subcommittee on Science,

Technology and Space that "[aigricultural biotechnology promises to improve the nutrition,
taste and yield of our food crops while lowering farm input costs and offering
environmental benefits over existing agricultral technologies through the net reduction of

chemical pesticide use." For example, the development of biopesticides--organically
produced, nontoxic proteins which strengthen the resistance of crops to destruction by
insects--has created a practical and important alternative to the use of synthetic chemical
pesticides. Idl.

10. Conte, supra note 2 at 21.
11. The Biotechnologry Indus tr: Hearing Beore the Joint Economic Committee, Cong.

(1994), available in LEXIS, LegistLibrary, CMTRPT File (statement of Roger C. Herdman,
Director of the Office of Technology Assessment) [hereinafter Herdman]. The manufacture
of technolog-intensive products contributed significantly to the growth experienced by the

world's leadn market economies during the past decade as evidenced by its growing share
of total manicig output. United States--30.4% in 1990, up from 20% in 1980;
Japan-35.1% in 19 f 80; and EC-12-20% in 1990, up from 15.2% in
1980. Supra note 1. Recent data show that "United States bio-pharmaceutical companies
have 70% of all biotechnology based drugs on the market and 70% of all biotechnology
drugs in development.... The United States discovered 47% of world class drugs between
1990-1992, which far oupaces any other country's share. The U.S. received 140patents in
the biotechnology driven field of gene engineering in 1992.... The next country, apan, had
sixteen. Feldbaum, supra note 3.
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in this area.12 This fact, plus the prospect of breakthrough products
through biotechnology research, has fostered recognition by the White
House that biotechnology represents a "national critical technology," one
that is "essential for the United States to develop further the long-term
national security and economic prosperity of the United States."13

The long-term, capital-intensive nature of the biotechnology industry
necessitates cooperation because it involves continuing or repeat
interaction between universities and industry. Since biotechnology is a
relatively new science, one characterized by the concentration of
researchers in academia and by the need for sophisticated research
equipment, the ability to share research talent, equipment, information
and financial resources through cooperation increases the likelihood that
research findings in academia will lead to the development by industry of
treatments and therapies that benefit society. The prospect of utilizing
knowledge derived from the research findings serves as a natural
motivation for cooperation.

B. Neither Academia Nor Industry Can Individually Transfer
Technology to Commercial Applications Efficiently
The long-term and capital-intensive nature of biotechnology make

research investment in this field an expensive and high-risk endeavor.
Thus cooperation between academia and industry is necessary to spread
the costs and lower each party's risks. 4 Cooperation would involve
industry funding of basic university research, thus reducing the risk that
such research will go unfunded, and in return companies would gain

12. Conte, supra note 2, at 18. Lisa Conte, president and CEO of Shaman
Pharmaceutical, testified before the Senate Subcommittee on Science, Technology, and Space
that: "In 1991, the Office of Technology Assessment (OTA) found that Austria, Brazil,
Denmark, France, South Korea and Taiwan (Republic of China) all had targeted
biotechnology as an enabling technology. Furthermore, in 1984, the OTA specifically
identified Japan as the major potential competitor to the U.S. in biotechnology
commercialization." Id. (citing U.S. Congress, Office of Technology Assessment,
Biotechnology in a Global Economy 243 (October 1991)). The United States' preeminence
in biotechnology is particularly threatened by Japan, which has mounted a challenge in
biotechnology 'in the same way that it earlier targeted the semiconductor and consumer
electronic industries." The President's Council on Competitiveness, Report on National
Biotechnology Policy 5 (February 1991).

13. Conte, supra note 2 (citing White House Office of Science and Technology Policy,
Report of the National Critical Technologies Panel 7 (1991) (the National Critical
Technologies Panel was established in 1989 pursuant to the National Competitiveness
Technology Transfer Act, Pub. L. No. 101-189, 103 Stat. 1352 (42 U.S.C. §6681 et seq.)).

14. H.RI 4160, Legislation to Amend the Orphan Drug Act: Before the Subcomm. on
Health and the Environment of the House Energy and Commerce Comm., June 16, 1994,
available in LEXIS, Legis Library, CMTRPT File (statement of Thomas Wiggans, President
of Connective Therapeutics) [hereinafter Wiggans] Speaking on behalf of the Biotechnology
Industry Organization (BIO), Wiggans stated that the reason the biotechnology industry
has not seen a profitable year is because of the immense capital and time required to
develop breakthrough drugs into marketable products, coupled with the long odds against a
biotechnological drug surviving the hurdles associated with the regulatory process. Id.
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access to the findings of basic research. Unlike traditional
pharmaceutical companies, which focus on incremental improvements to
existing compounds, biotechnology firms are geared toward discovering
"breakthroughs" i" by concentrating on producing more or better naturally
occurring compounds. 6 The average time it takes to market a drug from
the time of discovery is ten to twelve years.'7 Moreover, according to a
recent report, this average length of time to the development of
biotechnological products may be understated because the biotechnology
industry is both young and consists of products that require long periods
for development and market approval.'8

The length of time and costs required to develop a product, coupled
with the risks of its never achieving market approval, act to force
universities to rely on corporate sponsors for support of their research
initiatives. Also, whereas pharmaceutical companies are able to finance
research with the revenue streams from the hundreds of products they
market, biotechnology firms must rely on outside financing because they
are often developing only a single target breakthrough compound.' 9

Carl B. Feldbaum, President of the Biotechnology Industry
Organization (BIO)20 has identified the biotechnology industry as being
"one of the most capital intensive and research intensive industries in the
history of civilian manufacturing." 21 The cost of developing and bringing a
product to market is phenomenal.22 Harry Penner, President and CEO of
Neurogen Corporation, notes that "the Office of Technology Assessment
finds that the average cost per new chemical entity (NCE) is $359

15. Breakthroughs are defined as "therapeutic products capable of delivering benefits
never before available." Goldberg, supra note 2.

16. Goldberg, supra note 2.
17. Kenneth J. Wigger, Why the Biotech Industry is in Peril, SAN DIEGO UNION TRIBUNE,

June 20, 1993, at G-3.
18. Brigitta Bienz-Tadmor and Jeffrey S. Brown, Biopharmaceuticals and Conventional

Drugs: Comparing Development Times, BIOPHARM, at 44, 48 (March 1994).
19. Id.
20. BIO is the predominant organization of the biotechnology industry. The

organization "represents more than 500 biotechnology cornpanies, universities, state
biotechnology centers and service organizations in 47 states." Fe dbaum, supra note 3.

21. Id. Private investment is the lifeblood of the industry because the industry is
characterized by not yet having a base of revenue from existing product sales with which
to reinvest into research and development. Feldbaum argues that private investors "rightly
expect a return on their investment commensurate with the risk they are taking," and that
the risks are worth taking and the rewards are worth giving to the investors because
society is in desperate need of the high-risk research in the combat against its gravest
diseases. Id.

22. Genzyme and Amgen, two member companies of B1O, raised $328 and $406 million,
respectively, in equity before bringing their first products to market. Wiggans, supra note
14 at 11. One biotech company, NeoRx, currently awaits approval of its first product, 10
years and $100 miflion after its founding. Abott, supra note 2. NeoRx is a public
biotechnology company founded by Robert Abbott, who is now president and CEO of
Viagene, the country's largest gene therapy company. NeoRx's research centers on
pharmaceutical applications of monoclonal antibodies. Id.
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million."23 In a 1993 survey conducted by Business Week, seven of the
top ten firms in the United States in terms of research expenditures per
employee were biotechnology firms.24 According to Carl B. Feldbaum,
President of the Biotechnology Industry Organization, biotech firms
average research expenditures of $59,000 p er employee on research; the
corporate average in the U.S. was $7,106.25

The large amounts of capital needed to develop a product through
research in biotechnology necessarily affects a university's ability to
conduct research. Since biotechnology derives from basic research,26

which can consume years of development time, and since biotechnology
requires sophisticated lab equipment, universities require outside funding
to maintain a research program in biotechnology. 27

University-industry cooperative relationships can yield the transfer
of technology from university labs to the marketplace; otherwise,
university researchers may discover important biotechnology products
and have no means to develop the discoveries into usable products.28 A
prime example of a university's failure to develop marketable products
without industry support is Johns Hopkins Medical School's inability to
find a company to produce its patented cardiopulmonary resuscitation

23. Hearing Before the Senate Small Business Comm., May 26, 1994, available in LEXIS,
Legis Library, CMTRr File (statement of Harry Penner, President and CEO, Neurogen
Corporation, representing the Biotechnology Industry Organization) (citing U.S. Congress,
Office of Technology Assessment, Pharmaceutical R&D: Costs, Risks and Rewards,
OTA-H-522 (Washington, DC: U.S. Government Printing Office, February 1993)). Viagene
is arguably the most financially stable of the gene therapy companies in existence today,
and is a startling example of the amount of capital a company must tie up in the development
of marketable products. The company employs over 160 persons, including about 40 Ph.D.s
and M.D.s, and spends approximately $25 million per year in gene therapy research and
development. Viagene focuses primarily on developing treatments for such serious diseases
as AIDS and cancer. Abbott, supra note 2.

24. Peter Coy et al., In the Labs, the Fight to Spend Less, Get More, BUSINESS WEEK, (June
28, 1993), 102, According to the survey, expenditures per employee are as follows: Biogen,
$178,168; Genentech, $115,893; Centocor, $105,291; Amgen, $78,072; Chiron, $76,554;
Genetics Institute, $66,572; and Immunex, $55,034. Id.

25. Feldbaum, supra note 3. Ernst & Young reports that biotechnology firms spent $5.7
billion on research in 1993, a 14 percent increase over 1992. ERNST & YOUNG, BIOTECH 94
LONG TERM VALUE SHORT TERM HURDLES, EIGHTH ANNUAL REPORT ON THE BIOTECH
INDUSTRY, VIII (1993).

26. Feldbaum, supra note 3. The high cost of biotech research is attributable to the fact
that it is in the critical stage of basic research, i.e., the development of fundamental
knowledge required so that such knowledge can eventually be utilized in applied research,
which focuses on developing therapies for specific diseases. The prevalence of basic
research in the biotechnology industry is evidenced by the fact that all of the latest Nobel
prizes for Medicine and Chemistry were for biotechnology. Id.

27. David E. Kom, Patent and Trade Secret Protection in University-Industry Research
Relationships in Biotechnology, 24 HARV. J. LEGIS. 191, 195 (1987).

28. Id. "Technology transfer," as used in this Article, is the process by which research
innovations are developed into marketable products and transferred into the commercial
market where they become available for consumer use. In the field of biotechnology,
transferring technology to consumers is critical because the developments treat society's
deadliest diseases.
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(CPR) device29 until the university amended its long-standing no-stock
policy in 1993. In spite of the potential benefits of the Johns Hopkins
patented device, large companies were not interested in it, and
entrepreneurs who wanted to build a new firm around the invention did
not have the money for a significant licensing fee. Once the university
changed its policy to allow its schools to make deals for stock, its
medical school was able to enter into a joint venture with Baltimore's
business community, forming CardioLogic Systems Inc., to market the
CPR device.3 °

Historical evidence demonstrates that university-industry
cooperation can surpass the independent abilities of universities,
industry, and government to develop and transfer technology into the
marketplace. Such evidence indicates that cooperation is often needed to
reduce the costs of advancing breakthrough technology and to encourage
investment in research. Cooperation therefore fosters American industrial
growth through the sharing of knowledge, equipment and other resources
that aid in the transfer of technology to the marketplace. When demand
for technological advancements increases, university-industry alliances,
funded by the government, have historically met the demand that
independent institutions ,are unable to fill. The reason that
university-industry cooperation is preferable to independent research in
technological fields is that sharing of resources reduces the costs of
innovation. When technological advancements are made, the supply of
researchers knowledgeable in the particular development is limited,
particular lab equipment may be scarce, and future return streams are
unpredictable. Cooperation therefore effectuates technological
advancement, where independent institutions may be unable to support
research.

Industrial sponsorship of university research is not a recent
development. Corporate sponsors have funded a significant portion of
university research since long before World War I. 31 For example,
university and industry collaboration existed as early as 1861, with the
founding of Massachusetts Institute of Technology (MIT).32 Under
collaborative agreements, university faculty, staff, and students gained
access to a wide variety of corporate research and development projects,

29. The CPR device is an inflatable chest wrap that promised to double the 15%
survival rate achieved by manual CPR Owning Hearts and Souls, MEDICINE & HEALTH,
February 8, 1993.

30. Id.; see also Sandy Sugawara, Cashing in on Medical Discoveries: Hopkins's
Corporate Ties to Help Fund Research, WASHINGTON POST, Jan. 4, 1993, at F-01.

31. Korn, supra note 27, at 191.
32. MIT has had the explicit mission to establish close research ties with industrial

interests. BERNARD D. REAMS, JR., UNIVERSITY-INDUSTRY RESEARCH PARTNERSHIPS: THE
MAJOR LEGAL ISSUES IN RESEARCH AND DEVELOPMENT AGREEMENTS (1986), at 34.
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and individual companies gained a window to state-of-the-art research
and resources of academic laboratories.3" In other words, cooperation
became more profitable than competition in the area of research, given the
payoffs of sharing resources that were unavailable without cooperation.

University-industry collaboration has also historically led to
technology transfer. As early as 1925, the University of Wisconsin
Alumni Research Foundation (WARF) was founded to organize patenting
and licensing.34 This was in response to the inability to transfer new
discoveries to the market where they could be utilized. WARF
successfully established an arm's-length relationship between academia
and industry.3 s Prior to the founding of WARF, neither the university nor
the attorney general wanted to take the risks or incur the costs of patent
applications for innovative research methods. The cooperative
arrangement returned over $100 million from patent royalties to the
university for research grants, professorships, traveling fellowships, and
student support through the university.36 Cooperation promoted the
transfer of research innovations to industry where competition with
industry had failed. The rewards were significant for the university, as
well for industry and consumers, demonstrating the advantages of
university-industry cooperation.

Land-grant colleges are another example of institutions serving as
technology-transfer mechanisms. The Land Grant College Act (Morrill
Act) of 186237 created cooperation between the agricultural industry and
state and private universities. The federal government recognized the
need for technology transfer through relationships between universities
and industry and provided the incentives to enter such relationships. The
cooperation among government, universities and industry, through the

33. Collaboration with industry through, e.g., MIT's Industrial Associates Program
developed after World War I, inherently provided incentives to cooperate by reducing the
payoffs for competition. See id.

34. Id.
35. As a result of the relationship formed, patent applications were filed on behalf of

Professor Harry Steenbock for methods he developed for irradiating milk to activate
vitamin D. Id.

36. Id.
37. Act donating Public Lands to the Several States and Territories which may provide

Colleges for the benefit of Agriculture and Mechanical Arts, ch. CXXX, 12 Stat. 503 (1862)
(the Act provided assistance to state and private education institutions through the sale of
federal government land). The purpose of the Morrill Act "was sufficiently broad and
general to include all the varied concepts of industrialists: '... the endowment, support,
and maintenance of at least one college where the leading object shall be... to teach such
branches of learning as are related to agriculture and the mechanic arts... in order to
promote the liberal and practical education of the industrial classes in the several pursuits
and professions of life." REAM, supra note 34 at 24 (citing EARLE D. Ross, DEMocRAcY's
COLLEGE: THE LAND-GRANT MOVEMENT IN THE FORMATIVE STYLE (Ames, Iowa: Iowa State
College Press, 1942) at 47).
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vehicle of land-grant colleges, accelerated America's leadership in
agriculture.38

The Department of Defense has also long functioned as a national
technology-transfer service and in such capacity has heavily contributed
to the development of the modem chemical and computer industries in
America.39  The catalyst for such government-industry-university
relationships was the federal government's interest in national defense
during World War II. The federal government sought major assistance
from university scientists because the limited research programs of the
armed services proved insufficient for wartime demands.4" The
framework for the government-industry-university relationships was
established in 1941 with President Roosevelt's creation of the National
Defense Research Committee (NDRC) and expanded in 1942 with the
creation of the Office of Scientific Research and Development (OSRD).41

The foregoing examples demonstrate that cooperation between
universities and industry, coupled with federal support, has historically
stimulated research and transferred technological developments to the
market. Cooperation has evolved over time as a response to lack of
resources, inability to transfer technology to the market, and the increased
demand for innovation (such as during wartime). As a result of the
arrangements, specific industries became globally competitive, universities
gained access to industrial resources, and consumers obtained access to
beneficial inventions.

Il. EMERGENCE OF RESEARCH ALLIANCES BETWEEN
ACADEMIA AND INDUSTRY

Cooperation has resulted from the long-term, capital-intensive
nature of biotechnology and, more significantly, from laws passed by
Congress to encourage cooperation in order to promote technology
transfer of biotechnology innovations. The laws are successful because
within biotechnology, they have promoted what economist Robert
Axelrod regards as the five essential factors for cooperation:42

38. REAMS, supra note 32, at 25.
39. Goldberg, supra note 2.
40. REAMS, supra note 32, at 27.
41. Order by the Council of National Defense Establishing the National Research

Committee, 5 Fed. Reg. 2446 (1940); Exec. Order No. 8807, 3 C.F.R. 959 (1938-1943)
(amended by Exec. Order No. 9309, 3 C.F.R. 1256 (1939-1943.) With the conclusion of
World War II in 1945, OSRD went out of existence.

42. ROBERT AXELROD, THE EVOLUTION OF COOPERATION (BASIC BOOKS) at 124-141.
Axelrod proposes that the emergence of cooperation develops through the transformation of
the strategic setting in which players interact. Axelrod's model emphasizes that a party's
own self-interest can best be served through cooperation when the strategic setting is
arranged so that "the same two individuals wiJ1 meet each other again, be able to recognize
each other from the past, and to recall how the other has behaved until now." Id. at 125.
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(1) enlarging the shadow of the future in which each player will
continually meet;43

(2) changing the payoffs of cooperation and defection
(non-cooperation);

44

This continuing interaction is the key in Axelrod's model in making cooperation based on
reciprocity possible. Id. Axelrod's premise is that "if the strategic setting allows
sufficiently long interactions to occur between parties, even the egoist will cooperate
where there is a short-term incentive not to cooperate." Id. at 124.

43. "Enlarging the shadow of the future" refers to increasing the durability or the
frequency of the interactions between parties. Enlarging the shadow of the future promotes
cooperation by increasing the significance of the future in relation to the present. Id. at 126.
Where the probability of frequent meetings between parties in the future is high, each party
will have an incentive to cooperate in the present because the payoffs in the future wil be
greater given past cooperation between the parties.

Axelrod uses an iterated Prisoner's Dilemma, in which he refers to the interactions as
"TIT FOR TAT," to illustrate the payoffs of mutual cooperation in a setting which makes
the future more important than the present by enlarging the shadow of the future. Axelrod's
numerical example of the payoffs for cooperation or defection (non-cooperation) is as
follows: "the temptation to defect while the other is cooperating gives T = 5, the reward for
mutual cooperation is R = 3, the punishment for mutual defection is P = 1, and the sucker's
payoff for cooperating when the other defects is S = 0." Supposing the next move (in a
subsequent interaction) is worth 90% of the current move, making w (the discount
parameter) = .9, it does not pay to defect on the current move because the other party will be
encouraged to use TIT FOR TAT, or reciprocate the defection. While the payoff in the first
move may be T = 5 for defecting while the other party cooperates, a TIT TAT strategy
will only create mutual defection in each subsequent interaction, making the maximum
payoff for each subsequent move amount to P = 1. Numerically, never defecting when
meeting TIT FOR TAT will result in a score of R on each move. A total expected score will
be R + wR + w2R... i.e. R/(1-w). For R = 3 and w = .9 this is 30 points. Always defecting
results in a first time score of T = 5, but subsequent mutual defection accumulates to only a
score of 14 points. Even if a player alternates defection and cooperation, repeatedly
exploiting TIT FOR TAT at the cost of being exploited herself, the maximum total points
obtainable equals 26.3. Id. at 127.

One example of cooperation emerging from the durability of an interaction is the
live-and-let-live system developed during the trench warfare of World War I. Id. at 129.
Enemies were often engaged in static combat, in which the enemies fought the same opposing
units over substantial periods of time. The enemies developed a system of mutual restraint,
whereby soldiers on the front lines, for example, would not engage in combat during the
each other's meal times. This system of non-aggression emerged because the payoff for
mutual restraint-life--was much greater than the punishment for mutual defection-death.
Id., at 77.

An example of enlarging the shadow of the future by increasing the frequency of future
interactions is the concentration of players so that they must interact with each other. For
example, store clerks and customers in a small town will have an easier time developing
cooperative relationships because of repeat interactions than store clerks who only see
repeat customers at long and unpredictable intervals. Id. at 130. Even if a majority of the
interactions of the parties will be with the general population, cooperation will develop
and stabilize where the parties have a non-trivial proportion of their interactions with
each other. Id. at 131.

44. Increasing each player's payoffs requires that payoffs be altered so that the
long-term incentive for mutual cooperation becomes greater than the short-term incentive
for defection (non-cooperative behavior). This can be effected by either increasing the
short-term payoff for cooperation or increasing the short-term punishment for defection,
relative to the duration and frequency of interactions (i.e., relative to the discount
parameter, w). Id. at 134. A common example of laws that provide incentives to cooperate

changing the payoffs is the tax laws. The direct benefits of paying taxes are so diffuse
that no one wants to pay taxes; however, each person will be better off by cooperating in
paying taxes because he will share in the benefits of the collective goods such as roads and
schools. Conversely, the tax laws decrease the incentive for defection-not paying taxes-
because if detected, the punishment is a jail sentence. Id. at 133.
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(3) teaching the players to care about the welfare of the other;45

(4) teaching reciprocity in interactions; 46 and
(5) improving each player's ability to recognize the features of

each other from past interactions.47

The establishment of these essential factors ensures that universities
and industries will engage in continuing relationships based on
reciprocity. Cooperation in this strategic setting ensures that each party
will benefit from the relationship.

A. The Nature of The Industry Inherently Requires
Cooperation to Sustain It

1. LONG-TERM RELATIONSHIPS CREATE AN ENLARGED
SHADOW OF THE FUTURE TO SUPPORT COOPERATION
BETWEEN UNIVERSITIES AND INDUSTRY

The long-term, capital-intensive nature of the biotechnology field
promotes and requires cooperation because it increases the shadow of the
future for continuing or repeat interaction between universities and
industry. This characteristic of the biotechnology field precisely mirrors
one aspect of the strategic setting identified in the Axelrodian model of
cooperation as a long shadow of the future. This notion is based on the
premise that when a relationship between parties extends over a period

45. Axelrod suggests supplying motives that will cause people to act altruistically,
which he defines as "the phenomenon of one person's utility being positively affected by
another person's welfare. The premise is that one party will receive benefits when it pays
welfare costs-the costs of acting generously in return for benefits-to achieve the desired
benefits. The classic example is tat [a] mother who risks her own life to save several of
her offspring, can increase the odds that copies of her genes will survive." Id. at 135.

46. Cooperation is best achieved when interacting parties practice a system of "TIT
FOR TAT," which is generally a system implementing the "eye for an eye" strategy. This is
more effective than practicing unconditional cooperation because inevitably that strategy
will be exploited by others. As indicated in the illustration of the iterated Prisoners'
Dilemma, the short-term payoff for defection where the other interacting party attempts to
cooperate is higher than the short-term payoff for mutual cooperation. See supra, note 45.
Reciprocating defection elicits cooperation in subsequent interactions because it results in
a lower short-term payoff for the initial defecting party. In other words, a strategy that
guarantees the "punishment of any individual who tries to be less than cooperative renders
the deviant strategy unprofitable.' Id. at 138. Additionally, a reciprocating party benefits
when other parties, with whom she may never interact, reciprocate as well. This is because
the other's reciprocity functions as a police mechanism to deter those parties who try to be
exploitive. In turn, this decreases the likelihood that non-exploitive parties will deal with
uncooperative parties in the future. Id. at 139.

47. Cooperation can only be sustained in settings where each party is able to recognize
the other players and their features from past interactions. Axelrod provides a biological
illustration of birds that are able to "distinguish among a number of neighboring birds by
their songs. This ability allows birds to develop cooperative relationships-or at least
avoid conflicting ones--with several other birds.' Id. at 140. Inherent in the recognition
ability required to sustain cooperation is the ability to recognize defection when it occurs.
Id.
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of time, or when parties will interact repeatedly over time, the parties will
tend to cooperate in reliance of that relationship in the future. For
example, if two parties interact on one occasion with no prospect for
meeting in the future, defection (non-cooperative behavior) on the part of
the first party will provide higher benefits for the defecting party than
mutual cooperation on that one occasion. But if the parties interact again
in the future, the other party will likely defect, given the first party's prior
defection, and both parties will be worse off through mutual defection.4"

The biotechnology industry inherently involves an elongated shadow
of the future for the parties involved. Although research relationships in
biotechnology involve long-term investments rather than repeat
encounters, the lowered probability of defection is similar to the repeat-
encounters model. Since the parties invest significant resources to the
relationship over a long period of time, each party's reliance on the other
increases over time. In other words, the long-term nature of biotechnology
research and development, as opposed to the potential for repeat
relationships, enlarges the shadow of the future and increases the
tendency of the parties to cooperate.49

2. COOPERATION INCREASES THE PAYOFFS FOR BOTH
UNIVERSITIES AND INDUSTRY DUE TO THE DEMAND
FOR RESOURCES

A second factor supporting the emergence of cooperation between
parties is increased payoffs for cooperation."0 In the context of

48. Id. at 124-41; see supra note 43 for a detailed analysis of Axelrod's concept of an
elongated shadow of the future as required for cooperation to emerge and be sustained.

49. It should be noted that the enlarged shadow of the future created by the Iong-term
nature of biotech research relationships is only one factor that fosters university-industry
cooperation. University-industry cooperation is unlikely to emerge without federal
funaing and federal laws that encourage cooperation. The capital-intensive nature of
biotechnology research is such that without federal funding, important biotechnology
research may suffer due to lack of capital. Even if universities and corporations could
raise enough capital to perform biotechnology research independently of one another, the
length of time required to raise such capital coupled with the high risk of investment in
biotechnology would significantly delay research. While Federal funding has contributed
significantly to biotechnological developments, a funding gap exists that requires
universities to cooperate with industry to attract needed funds. Additionally, even if
Federal funding was sufficient, history has shown that universities alone do not have
adequate mechanisms to transfer technology into the marketplace without corporate
sponsorship. Federal laws allowing universities to retain patents, and therefore to retain
rights and control over research developments, provide an additional incentive for
universities to cooperate with industry. The federallaws likewise provide incentives for
industry to cooperate with universities by permitting industry to share resources with
federally sponsored research universities, thus lowering corporate investment costs in the
long-term, high-risk field of biotechnology research. As a result, an enlarged shadow of the
future fosters university-industry cooperation, whereas federal support provides the
initial incentives to cooperate.

50. See, generally AXELROD, supra note 43, at 133. Axelrod's Prisoner's Dilemma model
suggests that increasing the payoffs for cooperation reduces the likelihood of either party
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biotechnology research, universities and industry achieve higher rates of
returns per investment when they cooperate than they would
independently.

a. Increasing the payoffs for industry

Cooperation increases the payoffs for industry because of the high
demand for, and low supply of, research talent in biotechnology, such
talent being located primarily in academia. Precisely because
biotechnology is in a critical stage of innovative basic research,51 which
requires sophisticated lab equipment, the biotechnology industry is more
dependent on universities for basic research than are other industries.5 2

Dr. Charles Muscoplat of Molecular Enectics explained the unique
dependence of industry on academia for biotechnology research, as it
existed in 1982:

[A] chemical company may have hundreds of organic chemists
working for them, and if they need an outside consulting
organization they will go and retain organic chemists at some
university to help them solve a particular problem. However, if a
large industrial company wants to do research in biotechnology
today, they don't have the in-house skills. They either have to go
to small biotechnology companies or to universities to acquire many
of the skills relevant to do that type of work. 3

Industry's development in biotechnology is extremely dependent
upon industry's ability to combine research efforts with academia to
lower research and development costs.5 4  The costs of R&D in
biotechnology are inflated by the sophistication of laboratory equipment
and materials involved, the concentration of scientists skilled in
biotechnology within academia, and the need for long-term focus that are
characteristic of the biotechnology industry.55 By combining the research
efforts with the knowledge base and resources of academia, both parties
are able to lower costs associated with the development of applied and
marketable technology.

Industry not only benefits by avoiding costs of developing its own
basic-research departments, it is able to draw on the collective talents of

defecting. In contrast, increasing the payoffs for cooperation in biotechnology research
increases the benefits achieved through cooperation over those that can be achieved
without cooperation.

51. Feldbaum, supra note 3.
52. Id. at 3.
53. Korn, supra note 27, at 196 (citing University/Industry Cooperation in

Biotechnology: Hearings Before the Subcomm. on Investigations and Oversight and the
Subcomm. on Science, Research and Technology of the House Comm. on Science and
Technology, 97th Cong., 2nd Sess. 90 (1982) (statement of Dr. Charles Muscoplat of
Molecular Enetics)) (emphasis added.) Talent within the biotechnology research field is
located primarily in academia because biotechnology research originated in universities
and remains a fairly new science. Id. at 197.

54. Kom, supra note 27, at 198.
55. Id. at 196-198.
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academic and company scientists in the field of biotechnology.5 6 This
situation enables companies to obtain access to the most skilled
researchers in the field, from "Nobel laureates to talented graduate
students." It also enables industry sponsors to obtain a "window on the
technology" and a broader perspective on potential developments from
researchers in academia, who have less of a commercial orientation in
performing initial research.57 By collaborating with academia, companies
are also able to draw on a university's interdisciplinary faculty. 8 The
variety of specialties that can be accessed is particularly important, since
biotechnology research impacts many different industries, such as the
"pharmaceutical industry, the health industry, the agriculture, mining and
chemical industries, and even waste management." 59

b. Increasing the payoffs for universities

Universities benefit by receiving funds that fill the federal-funding
gap.6" Surveys of university faculty suggest that university-industry
relationships have become an important alternative to government
funding in the emerging field of biotechnology, with companies supporting
up to 16 percent of university research in this area.61 University-royalties
revenues, generated from, e.g., licenses granted to industry, were $130
million in 1991 and $172 million in 1992.62 Responding to concerns about
industry funding of academic research, in 1982 Terry Sanford, then
President of Duke University, commented, "[ujniversities should do all

56. See Claire T. Maatz, Commenit University Physician-Researcher Conflicts of
Interest: The Inadequacy of Current Controls and Proposed Reform, 7 HIGH TECH. L.J. 137,
138 (1992) (cooperation reduces total industry costs, which allows for "rapid technology
transfer, thereby facilitating the development of new products.")

57. Korn, supra note 27, at 200.
58. Id. at 201.
59. Id. at 200 (citing N. Wade, The Science Business: Report of the Twentieth Century

Fund Task Force on the Commercialization of Scientific Research (1984)).
60. Industry, Researchers Say NIH Should Not Get More Involved in CRADAs,

BIOTECHNOLOGY NEWSWATCH, March 1, 1993, at 5. In the midst of the exploding demand for
biotech research, a gap in funding has been created because the federal funding available
for research grants has diminished. Maatz, supra note 56 at 138.

61. David Blumenthal, Relationships in the Life Sciences: Extent, Consequences, and
Management, 268 JAMA 3344(6) (1992).

62. Bayh-Dole Act Has Met its Tech Transfer Goal, Witnesses Tell Panel, BNA PAT.
TRADEMARK & COPYRIGHT DAILY, April 21, 1994, at (survey conducted by Association of
University Technology Managers). According to W data for the period 1980 to 1990,
total funding for United States health research and development (including biotechnology
research and development) increased dramatically from $7.94 billion in 1980 to $20.57
billion in 1989. In that same period, NIH's proportion of total funding ped from 40%
to 33%, while industry's contribution rose from 31% to 45%. Other public fding sources
dropped from 25.6% in 1980 to 18% in 1989. Likewise, NIH's awards for new grants
decreased from a record high of 6446 in 1987 to only 4600 in 1990. Many of the 1987 NIH
grant awards spanned longer terms than had been customary. As a result, NIH has had less
fding available for new grants in recent years. John Carey, NIH Is Not the Institution It
Was, BUS. WK. Nov. 5, 1990, at 145, 148.
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that is reasonably possible to earn returns on inventions, and should not
be timid in making prudent business arrangements to assure the largest
fair return," since the promotion of the technological applications of
science concerns "the well-being of all people." 63

Universities also stand to benefit from collaboration with industry
as a means of retaining the relatively scarce numbers of leading scientists
in biotechnology, instead of losing them entirely to industry. 4

Biotechnology has changed science in that researchers now know that
they may be able to make breakthrough discoveries within their own
lifetimes. Academia is forced to realize that scientists will naturally want
to develop their discoveries, and the only way they can do that is by
interacting with the commercial sector.65

University-industry collaboration has also been shown to enhance
research and to promote the publication of research findings. A survey of
biotechnology companies found that university investigators working with
industrial funds enjoyed higher rates of innovative findings, publication in
peer-reviewed journals, and service in administrative roles.6 University
relationships with industry have also been shown to enhance educational
experiences for university students and fellows. "

B. Federal Laws Enable University-Industry Cooperation
To encourage cooperation between academia and industry,

Congress passed laws that promote technology transfer. The federal
government's focus on technology transfer transformed the strategic
setting in which the parties interact, which translates into incentives for
university-industry cooperation under the Axelrodian model by resting
one party's utility on the other's welfare, increasing each party's ability to
recognize defection and increasing the payoffs from investment in
cooperative agreements.6" The recognition of the benefits of cooperation
between government, universities and industry has developed

63. REAMS, supra note 32, at 8 (statement by Terry Sanford, President of Duke
University).

64. Sugawara, supra note 30, at F-01.
65. Id.
66. Blumenthal, supra note 61, at 3345.
67. In the survey cited by Blumenthal, 89 percent of responding trainees with industrial

support rated their training and educational experiences as very good or excellent,
compared with 87 percent without such funding. Eighty-three percent of students and
fellows with industry support reported that the benefits of such funding outweighed any
risks, as did 74 percent without industrial support. Id. (citing David Blumenthal, M. Bluck,
S. Epstein, K.S. Louis and M.A. Stoto, University Relationships in Biotechnology:
Implications for Federal Policy: Final Report, 1987, U.S. Dept. of Health and Human
Services Grant 10OA-83, unpublished).

68. Robert Axelrod proposes that "one of the primary functions of government [is] to
make sure that when individuals do not have private incentives to cooperate, they will be
required to do the socially useful thing anyway." AXELROD, supra note 42, at 133.
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consistently over the years, as the private sector alone has been found to
be unable to transfer beneficial technology to society.

The following table illustrates the laws Congress passed specifically
to encourage university-industry cooperation, including the year each law
was passed, and indicates its key features.

TABLE: Federal Laws Passed to Encourage Cooperation
Law Year Key Features

Passed
Bayh-Dole Patent 1980 -Permits universities, nonprofit
and Trademark organizations and small
Act 69  businesses to retain the

intellectual property rights to
inventions resulting from research
supported by federal grants.

Stevenson- 1980 *Created the Office of Technology
Wydler Transfer at the National Institute
Technology of Health (NIH) to investigate
Innovation Act7°  projects for use by government or

private industry.
*Created the Center for the

Utilization of Federal Technology
to provide industry with
information on federally
developed technology with
potential for commercial

_______________ ________ application.

69. Publ. L. No. 96-517; 94 Stat 3015 (1988 & Supp 11 1990) (codified at 15 U.S.C. §§
3701-3714 (1988 & Supp II 1990).

70. Publ. L. No. 96-480, 94 Stat 2311 (1980) (codified at 15 U.S.C. § 3701).
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Federal 1986 *Amends the Stevenson-Wydler
Technology Technology Innovation Act
Transfer Act71  e Permits agreements between

Federal laboratories and private
firms, known as CRADAs.

o Requires the Federal laboratories to
share royalties from patents with
the investigating scientists.

* Allows the Federal government to
offer exclusive licenses to private
research partners.

Orphan Drug 1983 *Grants biotechnology companies a
Act72  seven year monopoly on

medications developed for rare
diseases.

* Provides biotech companies with
tax credits up to fifty percent of
annual testing expenses on
medications developed for rare
diseases.

The Bayh-Dole Act and the Federal Technology Transfer Act have
provided significant federal incentives for university-industry cooperation
in general. The laws require the parties involved in the cooperative
agreements to make certain trade-offs while benefiting from the
relationship. In effect, cooperation is able to flourish because one party's
utility is legally dependent on another party's welfare. At the same time,
the Stevenson-Wydler Technology Innovation Act has provided for the
establishment of government agencies that investigate the commercial
-viability of technology. The government agencies provide a mechanism
for interacting parties to recognize defective behavior, which further
fosters cooperation. Federal tax credits for orphan drugs add an
additional incentive for cooperation by lowering investment costs and
therefor increasing the payoffs per investment dollar.

71. Publ. L. No. 99-502; 100 Stat 1785 (1986) (codified at 15 U.S.C. §§ 3701, 3711-3714,
3710a).

72. Orphan Drug Act, Publ. L. No. 97-114, 96 Stat. 2049 (1983) (codified as amended in
scattered sections at 21 U.S.C.A. (West Supp. 1993), 26 U.S.C.A. (West 1988 & Supp. 1993),
and 42 U.S.C.A. (West 1991 & Supp. 1993)) (granting biotech companies a seven-year
monopoly and tax credits up to 50% of the annual testing expenses on medications
developed for rare diseases), and Health Promotion and Disease Prevention Amendments of
1984, Publ. L. No. 98-551, 98 Stat. 2815 (codified in 21 U.S.C.A. § 360ee(b)(2) (West Supp.
1993)) (defining "orphan drug" to be one with a patient population of less than 200,000).
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1. TEACHING EACH OF THE PARTIES TO CARE ABOUT THE
WELFARE OF THE OTHERS

Robert Axelrod describes one factor contributing to the emergence of
cooperation as teaching players to care about the welfare of others. 3

Axelrod suggests supplying motives that will cause people to act
altruistically, which he defines as "the phenomenon of one person's utility
being positively affected by another person's welfare."74 The federal
government has created the "altruistic" motivation for universities to
cooperate with industry by establishing laws that allow parties to benefit
from the welfare of other players involved in the relationship.

The development of federal laws encouraging university-industry
cooperation came in response to the private sector's inability to transfer
technology to the marketplace adequately. For example, in the period
immediately following the first major biotechnological discovery,
recombinant DNA, the rights to many federally funded biotechnological
inventions, which were assigned to the federal government, were not being
commercialized.75  Congress's concern about the United States'
competitiveness led to the enactment of the most important government
policy to encourage the transfer of technology from academia to the
marketplace, the Bayh-Dole Patent and Trademark Act of 1980.76 This
law focuses attention on the importance of identifying, protecting, and
commercializing discoveries growing out of research by giving universities,
nonprofit organizations, and small businesses the intellectual property
rights to inventions resulting from research supported with federal
grants.77 In return, the Bayh-Dole Act requires the research institutions to

73. AXELROD, supra note 42, at 135.
74. Id. at 135. The premise is that one party will receive benefits only when it pays

welfare costs; i.e., the desired benefits reward the costs of acting generously. The classic
example is of a mother who risks her own life to safe her offspring, which increases the
odds of her own genes' survival. Id.

75. Hearing Before the Joint Economic Comm., Cong. (1994), available in LEXIS, Legis
Library, CMTRPT File (statement of Daryl A. Chamblee, Actin& Deputy Director, Science
Policy and Technology Transfer, National Institute of Health, Department of Health and
Human Services) [hereinafter Chamblee]. Research results of inventions assigned to the
federal government were made available to the public through publication. This approach
naturalfy stifled commercialization of research results as evidenced by the fact that in
1976, less than four percent of the approximately 28,000 patents in the Federal
govenment's patent portfolio had been successfully licensed. At the same tlime, universities
that offered licenses were licensing about one-third of their patent portfolios. Id. (referring
to evidence introduced before the 1976 subcommittee on Domestic and International
Scientific Planning and Analysis of the House Committee on Science and Technology)

76. Public Law 96-517; 94 Stat 3015 (1988 & Supp. II 1990) (codified at 15 U.S.C. §§
3701-3714). Under this Act, universities and other research institutions that receive
federal funding are permitted to retain title to federally funded inventions.

77. Herdman, supra note 11 (stating that the commercialization resulting from permitting
private research institutions to retain patent rights on federally-funded research has been
extraordinary"). Over 1000 licenses and options were executed in 1992, for example, and

over 5,000 licenses were already active in 1992. Id. (citing a survey of 260 academic
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share any royalties from the patents with the scientists responsible for the
inventions. In this respect, research institutions are encouraged to
promote the development of inventions for the benefit of being able to
profit from patents obtained for such inventions. In other words,
research institutions will receive benefits when they pay the "welfare
costs"-the costs of acting generously in return for benefits. 78 Researchers,
in turn, are motivated to develop inventions and perform diligent work
that will benefit both the university and themselves.

The Bayh-Dole Act also requires universities to make good-faith
efforts to seek patents on discoveries and to secure licensees for those
patents. The universities are to give preference to small businesses that
agree to manufacture any products resulting from the license in the United
States.79 Universities are thus motivated by potential profits to transfer
technology into the marketplace while acting in ways that will benefit
American business. At the same time, American businesses are
motivated to invest in university research by the legally imposed
assurance that those companies that invest will be given preference when
the university licenses its patents. Ultimately, both industry and
universities benefit from promoting the welfare of each other.

In addition to the Bayh-Dole Act, Congress passed the Federal
Technology Transfer Act of 1986,80 amending the Stevenson-Wydler
Technology Innovation Act of 1980, to facilitate the transfer of scientific
discoveries from federal laboratories, such as the National Institutes of
Health (NIH), to the marketplace.81 The Federal Technology Transfer Act
permits agreements between federal laboratories and private firms,
known as CRADAs (Cooperative Research and Development
Agreements).8 2  Under a CRADA, the public and private parties
collaborate to provide the resources for research. According to the
provisions of the Act, the federal agencies participating in research
agreements with private parties must share at least fifteen percent of
royalties from licensed inventions with the investigating scientists.8 3

institutions as reported in Blumenthal, et al., University-Industry Relationships in
Biotechnology: Implications for the University, 232 SCIENCE: 1361-1366, (1986)).

78. See AXELROD, supra note 44.
79. Id. See Public Law 96-517, 94 Stat 3015 (1988 & Supp II 1990) (codified at 15

U.S.C. §§ 3701-3714).
80. Public Law 99-502, 100 Stat 1785 (1986) (codified at 15 U.S.C. §§3701, 3711-3714,

3710a).
81. The Act is similar to the Bayh-Dole Act in that it allows government researchers to

cooperate directly with industry, just as university researchers do under the Bayh-Dole
Act. Linda Marsa, Unhealthy Alliances: Scripps Research Institute and Sandoz Medical
Research Commercializing Agreement, OMNI, Feb. 1994, at 36 (permitting government
researchers to retain patents enables these researchers to attract corporate dollars in
exchange for exclusive licensing agreements in the same manner in which federally-funded
university researchers are able to do under the Bayh-Dole Act).

82. Public Law 99-502, supra note 80.
83. Herdman, supra note 11.

1996



332 BERKELEY TECHNOLOGY LAW JOURNAL

Additionally, the Federal government can offer in advance exclusive
licenses to the collaborating partner on any invention resulting from joint
research efforts.84 The incentives for cooperation are similar to those of
the Bayh-Dole Act; however, the Federal Technology Transfer Act
additionally allows federal researchers to enter into direct agreements
with corporate sponsors.

2. IMPROVING THE RECOGNITION ABILITIES OF THE
PARTIES

Axelrod proposes that cooperative interaction between parties
requires one party to recognize the other party from past interactions and
to remember relevant features of those interactions.8 The recognition
ability involves being able to detect defection when it occurs.86

The federal government has provided universities and industry with
some ability to detect defection by passing the Stevenson-Wydler
Technology Innovation Act of 1980.8' The Act created such offices as the
Office of Technology Transfer at NIH to provide a mechanism for
investigating projects for use by government or private industry.88 The
Act also created the Center for the Utilization of Federal Technology
within the National Technical Information Service to provide industry
with information regarding federally developed technology with potential
for commercial application.89

By establishing agencies to investigate technology with commercial
potential, the government has also supplied one way for universities and
industry to detect misdirected or fraudulent research and to avoid
interacting with non-cooperative parties. In other words, these agencies
could provide information that can enable cooperatives to evaluate the
directives of the involved parties. The agencies also serve as constant

84. Herdman, supra note 11. In one CRADA, for example, the NIH collaborated with
Genzyme Corporation for the production of the first successful drug to treat Gaucher's
Disease. An NIH laboratory "isolated the crucial enzyme that is missing in patients" who
have this life-threatening and crippling inherited disease. Genzyme Corporation agreed to
"produce research quantities of the enzyme," and the NIH agreed to pay for the 'clinical
trials supporting its FDA approval. The Genzyme Corporation applied for orphan drug
status for the drug and developed it for the market. Today, the Genzyme Corporation has
the exclusive right to sell the drug in the United States." Id.

85. AXELROD, supra note 47, at 139.
86. For example, defection from a cooperative agreement to ban all testing of nuclear

weapons can be detected through the ability to distinguish explosions from earthquakes;
without that detection ability, there would be no way to determine whether cooperation
existed. Id. at 140.

87. Pub. L. No. 96-480, 94 Stat. 2311 (1980) (codified at 15 U.S.C. §3701 et seq.). The
Act was passed specifically to "stimulat[e] improved utilization of federally funded
technology developments by state and local governments and the private sector." Pub. L.
No. 96-480, 3 (1980) (codified at 15 U.S.C. §3702(3)).

88. Pub. L. No. 96-480, 94 Stat. 2311 (1980) (codified at 15 U.S.C. §3701 et seq.).
89. Id.
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players, increasing the likelihood that industry and universities will detect
non-cooperative behavior by the federal government.

3. CHANGING THE PAYOFFS

The federal government has additionally transformed the strategic
setting in which universities and industry interact by changing the payoffs
of cooperation and non-cooperation. For example, Congress has
increased the payoffs for cooperation by passing a series of laws that
provide significant tax breaks to companies investing in academic
research. A decline in federal funding for research has conversely
increased the negative payoffs (the punishment) to universities for not
cooperating, forcing universities to rely on industry for resources needed
to continue conducting research. The Supreme Court's affirmation of
biotechnology patents has further increased the payoffs of cooperation
and has effectively lowered the risks of investment.90

Congress has also increased the payoffs for cooperation and
created incentives for industry to cooperate with universities and invest
in academic research by passing a series of laws giving corporations tax
credits for investing in university research. For example, companies that
invest in "orphan drugs" for diseases afflicting less than 200,000 patients
receive a fifty-percent tax credit for expenses related to formulating the
drugs.9 These laws ensure that breakthroughs resulting from academic
research are quickly developed into marketable products. 2 The tax
credits increase the payoffs for industry investment in university research
by lowering investment costs.

Current Congressional attitudes, led by Speaker of the House, Newt
Gingrich, and Chairman of the House Committee on Science, Robert S.
Walker, favor a permanent tax credit for research and development
expenses in industry.93 Walker expects that the tax credit, if enacted,
would encourage industry to cooperate with universities in building
research facilities. 94 A permanent tax credit would further increase the

90. Diamond v. Chakrabarty, 447 U.S. 303 (1980).
91. See Orphan Drug Act, supra note 72.
92. Marsa, supra note 81. Marsa criticizes the tax credits as merely providing a "free

lunch for private corporations" which "'erode[s] the public's ownership or control over
important technology.'" Id. (quoting Ralph Nader).

93. The permanent tax credit proposal is aimed at reducing the government's research
role where private industry is capable of performing the research independently. If it Ain't
Broke, Don t Fix It: GOP Should Go Slow on Science Policy Revision, Los ANGELES TIMES,
April 3, 1995, at B-4.

94. Id. The Republican agenda remains focused on governmental support of basic
research and attempts to limit governmental involvement in applied research. The policy of
Congress is the driving force behind reducing funding to industry as a form of "corporate
welfare." Id.
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payoffs to industry for investing in university research and therefore
encourages cooperation.

Through the decrease in federal funding, the federal government has
additionally reshaped the strategic setting in which universities and
industry interact, in effect increasing the incentive for cooperation in
biotechnology research. 95 With academia less able to provide the basic
research upon which the development of marketable products ultimately
depends, industry is driven to form cooperative relationships with
university laboratories. Corporate sponsorship increases the payoffs of
cooperation for universities by filling the federal funding gap.

However, despite the decline in federal funding, support of research
by the federal government remains significant.96 Roger C. Herdman,
Director of the Office of Technology Assessment, reports that the federal
government spent almost $12 billion on health R&D (which includes
spending on biotechnology research), roughly 39 percent of all health R&D
conducted in the country. In explaining the decline in federal funding for
health R&D, the Director stated that federal contribution was more
important when biotechnological techniques were first developed. 97

Nonetheless, the decline in federal funding coupled with the
long-term, capital-intensive nature of biotechnology research has created
a gap that industry must fill. The Director of the Office of Technology
Assessment acknowledged that federal funding has declined while total
health R&D has increased almost 90 percent over the last ten years in
constant dollars.98 Notwithstanding the decline in federal funding,
biotechnology remains a uniquely capital-intensive endeavor. Its inherent
risks and long-term nature do not favor non-cooperative vehicles for
technology transfer in biotechnology.

The Supreme Court has provided further incentives for
university-industry cooperation in the biotechnology industry. The 1980
Supreme Court decision in Diamond v. Chakrabarty, approving a
biotechnology-based patent, effectively encourages the commercialization

95. Since the enactment of the Bayh-Dole Act and the Stevenson-Wydler Act in 1980,
federal funding for academic research and development fell from 67.5 to 55.5% in 1993.
During that same time period, industry sources increased from 3.9% of funds for academic
R&D to 7.3%. Hearing on the Bayh-Dole Act: Hearing Before the Senate Subcomm. on
Patents, Copyrights and Trademarks, Cong. (1994), available in LEXIS, Legis Library,
CMTRPT Fife statement of Gary M. Munsinger, Ph.D., President, Research Corporation
Technologies) [hereinafter Munsinger].

96. See supra note 95.
97. In 1983, for example, federal funding amounted to 50% of all health R&D, with

industry funding equaling 39%. Herdman, supra note 11 (citing U.S. Department of Health
and Human Services, Pub. No. 93-1261, NIH Data Book (1993)).

98. Id. In addition, the technology transfer function of the Defense Department has
virtually ceased in the post-Cold War era. See Munsinger, supra note 92 (citing Science &
Engineering Indicators, 1993) (Federal funding for research and development fell from 67.5
percent in 1980 to 55.5 percent in 1993).
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of biotechnology through collaborative agreements between universities
and industry, or between federal research laboratories and industry.99

The Diamond case had this effect because it increased the probability that
research in biotechnology would be patentable, hence profitable. The
increased patentability of biotechnology subject matter creates a greater
potential for commercialization, thereby spurring industry to invest in
university biotechnology research in the hope that something profitable
will result.

IV. COOPERATION HAS PRODUCED SERIOUS CONCERNS
REGARDING CONFLICTS OF INTEREST
Though cooperation spurs economic development, it also raises the

specter of serious conflicts of interest. Cooperative ventures between
academia and industry necessarily involve profit motivation, which can
affect the nature of university research.100 Short-term product objectives
of a company could run counter to imaginative or farsighted research at
the university level. 10' Also, cooperation between university researchers
and their funders in industry could introduce secrecy into the scientific
process. Profitable research findings may be kept confidential, remain
unpublished, or be significantly delayed in publication in response to
industry's demand for privacy and security of proprietary data."0 2

Another troubling scenario involves companies that might exploit
taxpayer-funded research without providing adequate returns to the
public.10 3 In such a scenario, taxpayers who bankroll federal funding to

99. Diamond v. Chakrabarty, 447 U.S. 303 (1980). The Supreme Court held that a new
bacterium, capable of consuming oil spills, was markedly different from any natural
occurring bacteria, id. at 310, and should not be denied patent protection simply because
the subject matter of the patent was alive. Id. at 312-313.

100. One commentator advocates that profit motives in academia preclude universities
from researching for the "truth:" "Government and business are not wholly disinterested
in their approaches to the universities: they are not seeking the truth, but are hiring
universities to promote the ends they have in view. If the truth serves these ends, it is
merely a coincidence." REAMS, supra note 32, at 7 (citing ROBERT M. HUTCHINs, THE HIGHER
LEARNING IN AMERICA (Yale University Press, 1936 (2d printing 1962)), at x-xi.

101. Commercialization of Academic Biomedical Research: Hearings before the Subcomm.
on Science, Research, and Technology of the House Comm. on Science and Technology, 97th
Cong. 1st. Sess. 14 (1981) (statement of Donald Kennedy, then President of Stanford
University) [hereinafter Kennedy] (noting that industry focus may contaminate basic
research as well as present conflicts of interest on the part of university researchers
between their obligations to the universities to research new areas and their obligations to
corporate sponsors to develop specific products).

102. Maatz, supra note 56, at 138 (charging that researchers may compromise scientific
g oals to accommodate industry objectives and to capitalize exponentially on the profits

at can be obtained through commercialization of research).
103. Industry's influence, control, monitoring and approval power over federally

funded research threatens the government's ability to protect the public against non-use or
unreasonable use of potentially beneficial inventions. Reginald Rhein, NIH Finds
Scripps-Sandoz Deal Unusual for Sponsored Research Agreement, BIOTECHNOLOGY
NEWSWATCH, February 7, 1994, at 1.
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institutions involved in agreements with industry are hit twice when they
are forced to pay exorbitant prices for products developed with their tax
dollars.

1 4

In sum, the different goals of universities and industry could
inevitably lead to problems of conflict of interest, a situation complicated
by federal funding. Where there are no negative repercussions for
researchers who defect from scientific goals of openness, the profit motive
may predominate to the detriment of basic university research. The
"defection" in such case refers to defection from the scientific and
societal goals of research and not to defection between the cooperating
parties; collusive behavior may actually strengthen cooperation between
universities and corporate sponsors, but such cooperation would be
socially undesirable.

A. Inadequate Policing Mechanisms Permit Researchers to
Defect from Scientific Obligations

Axelrod suggests that defection from cooperation will occur when
there is no threat of reciprocity for defecting behavior in an interaction.105

Axelrod proposes that cooperation can be fully realized when the actors
adopt a virtual "eye-for-an-eye" theory of interaction. The factors that
will avoid continuous conflict include: 1) "paying back" slightly less than
the amount of defection, and 2) creating a policing mechanism to enforce
"paybacks" and subsequently reduce defection.106 The conflict-of-interest
issues that arise in university-industry cooperative arrangements in the
biotechnology industry suggest that policing mechanisms may be
inadequate to completely deter defective behavior.

There are significant concerns of conflicts of interest and research
integrity in a profit-driven research environment involving
university-industry collaboration. Michael Wilkes, professor of medicine
at UCLA, has articulated these concerns as follows: "In the past, people
did research and had high ethical standards. Today, everybody is hoping
to make big money."' 07 Thus the concern arises that companies will
require research that is potentially profitable to be kept confidential,
thereby subverting the tradition in science of open communication of

104. Marsa, supra note 81. Marsa cites the example of the discovery and marketing of
AZT, the drug that thwarts the HIV virus. AZT research was funded by grants from the
National Cancer Institute (NCI), a federal research institution; the British pharmaceutical
company, Burroughs Wellcome, has produced and marketed the drug with earnings of $1.4
billion dollars since its introduction, and, in the meantime, the federal agency received no
royalties while patients originally were charged a $10,000 annual price for the drug. Id.

105. See AXELROD, supra note 46, at 136-37. See infra note 50 for a discussion on the
need for reciprocity to maintain mutually beneficial payoffs in interactions.

106. See Id. at 137-38.
107. Marsa, supra note 81.
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research findings.'08 Data developed by the Harvard Project on
University-Industry Research in Biotechnology (Harvard Project) validate
such concerns. The survey found that biotechnology faculty with industry
support were more than four times as likely as colleagues without such
funding (12 percent versus 3 percent) to report that trade secrets had
resulted from their research.'0 9 The former were also nearly five times as
likely as the latter (24 percent versus 5 percent) to report that they had
conducted research that generated findings that were the property of the
sponsors and could not be published without the sponsors' consent. 10

Another concern is that researchers who are motivated by financial
rewards may distort research priorities and outcomes to conform with
commercial aims. Among respondents to a survey conducted by the
Harvard Project, 30 percent of biotechnology faculty with industry
support said that their choice of research topics had been influenced by
the likelihood that the results would have commercial applications.'1 '

Daryl Chamblee, acting Deputy Director for Science Policy and
Technology Transfer at NIH, has expressed concern over the government's
ability to protect the public against non-use or unreasonable use of
inventions." 2 Opponents of university-industry relationships have also
charged that NIH itself endangers public health through that agency's
inability to regulate against fraud in research." 3 Furthermore, since all
agreements made under the Bayh-Dole Act are confidential, the public "is
denied even knowledge of [such agreements], much less scrutiny or
oversight."" 4

Some specific examples of investigator misconduct arising out of
industry-sponsored research include instances of distorting research
discoveries, keeping negative findings secret, and conducting unnecessary
tests on patients. One example of a loss of objectivity in research
occurred under a CRADA agreement. Researchers who discovered

108. Blumenthal, supra note 61. Daryl Chamblee, acting deputy director for science
policy and technology transfer at NIH voiced concerns at a f994 Senate hearing that
technology transfer may stifle the free exchange of knowledge in the academic community
and promote secrecy. Chamblee, supra note 75.

109. Blumenthal, supra note 61, at 3364 (trade secrets are defined as information kept
secret to protect its proprietary value).

110. Id.
111. Id. (citing H.T. Shapiro, The Research University and the Economy, presented at the

National Academy of Engineering Symposium: The Role of Universities in National
Economic Development, December 6, 1990, Washington, D.C.)

112. "The potential to protect the public is threatened when research is influenced,
controlled, monitored and approved by a biotech company." Statement by Daryl Chamblee,
quoted in Rhein, supra note 103.

113. Marsa, supra note 81 (charge made by Ted Weiss, New York Congressman,
following a three-year inquiry into researcher conduct).

114. Id. (statement by David Noble, professor of history at York University in Toronto
and a founder of the National Coalition for Universities in the Public Interest). See also
Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62.
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Retin-A touted the acne medication as a wonder drug that could erase
wrinkles, a claim published in the Journal of the American Medical
Association (JAMA)."15 Subsequent contradictory findings indicated that
the authors of the JAMA article prematurely released their positive
findings." 6 In the interim, Ortho, a subsidiary of Johnson & Johnson,
made millions in Retin A sales, which increased as a result of the
prematurely publicized claim that the medication could erase wrinkles."17

An example of a profit-motivated research cover-up, occurring
solely within one company's laboratory, involves the failure of Dow
Coming to disclose its in-house scientists' concerns that silicon breast
implants leaked and ruptured. The serious health problems caused by
silicone gel breast implants came to light only after a decade of sales.
Dow Coming experienced a high rate of implant sales, with
approximately 150,000 women receiving the implants each year."8 For an
entire decade, Dow reaped the profits while many women paid the price
for the company's silence regarding the safety of the implants.

One instance of a physician-researcher compromising the rights of a
patient is the subject of the 1990 California case, Moore v. Regents of the
University of California."9 John Moore suffered from hairy cell leukemia, a
rare condition. The cells found in his blood and bodily substances were
unique, even in comparison with such cells in other hairy cell leukemia
patients, and they were commercially valuable because his cells
"overproduced certain [proteins], thus making the corresponding genetic
material easier to identify." 120 Without obtaining adequate consent, Dr.
Golde solicited Moore for continuous testing under the guise of
treatment."' Subsequently, Dr. Golde produced a patentable cell line
from Moore's cells and negotiated agreements with two biotechnology
companies from which he received a consulting contract, 75,000 shares of
common stock, and payments to the Regents and himself totaling
$440,000.122 The court concluded that the research conducted by Dr.

115. Id. After an article appeared in a January 1988 issue of the Journal of the
American Medical Association, demand for the anti-aging elixir skyrocketed-nearly 1
million tubes were sold in February of 1988 alone. Scientists never duplicated the results
of the original study. Id.

116. Maatz, supra note 56.
117. Marsa, supra note 81.
118. Id. The substantiality of this example as an argument against cooperation may be

insignificant since Dow Coming has incurred serious liability for its conduct. For a
further discussion of actual controls over accountability, see infra, Part IV. B.

119. Moore v. Regents of the Univ. of Cal., 793 P.2d 479 (Cal. 1990), rev'g 249 Cal.
Rptr. 494 (Ct. App. 1988).

120. Id. at 482.
121. Id. at 481.
122. Id. at 482.
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Golde constituted an invasion of Moore's legally protected interest in
determining the use of his body.123

B. The Self-Policing Mechanism of Reciprocity

While conflict-of-interest issues have raised valid concerns regarding
cooperation in the biotechnology industry, the feared occurrences of
blatant research misconduct have not materialized. The self-policing
mechanisms developed by universities, pursuant to federal policy, are
effective in deterring misconduct because they monitor research motives
and provide for reciprocity of defective behavior.

1. UNALLAYED DEFECTIVE BEHAVIOR HAS NOT
MATERIALIZED

The existence of competition and confidentiality in university
research, even in the absence of industry funding, suggests that fears that
conflicts of interest will lead to excessive research confidentiality and
outcome secrecy may be unwarranted. 12 4 To promote university-industry
relationships while avoiding the tendency to excessive secrecy, several
universities have adopted policies restricting a sponsor's right to review
findings prior to their submission for publication. Such policies may limit
the sponsor's right to that of reviewing for patentable results.12 Daryl
Chamblee of NIH publicly stated that an NIH survey found no occasions
of unreasonable restrictions, publication delays, or constraints on
university researchers stemming from collaborating with industry.12 6

Governmental mechanisms are already in place to protect against
the commandeering of basic research by industry. For example, NIH and
the National Science Foundation (NSF) already exercise considerable
control over the direction of much scientific research by choosing to fund
certain kinds of projects over others. The competition for federal funding
is fierce and many grant applications are denied. 12 7 Grant proposals

123. Id. at 483.
124. Researchers often keep their results confidential until publication, to ensure that

they will receive due credit for the results of their research. This is important to
researchers since a scientist's reputation is often measured by peer review of published
research results. Kom, supra note 28, at 205. One example of intense competition in
non-industry-funded research was the race to discover the structure of DNA. Id. (citing
James Watson, The Double Helix (1968)) (the DNA "run to glow" led to an extremely
competitive environment until an official public announcement could be made).

125. See Burke, University Policies on Conflict of Interest and Delay of Publication, 12
J.C. & U.L. 175, 189 (1985).

126. Rhein, supra note 98.
127. Kom, supra note 27, at 203. For example, in fiscal year 1989 only 27.5% of the

gantproposals submiutted by research institutions actually received federal funding
T y L. Lewis and Lisa A. Vincler, Storming the Ivory Tower: The

Competing Interests the Public's Right To Know and Protecting the Integrity of University
Research, 20 J.C. & U L417, 422 (1994).
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undergo a two-tiered review to ensure that the proposed research is
scientifically worth supporting in light of funding priorities and public
policy.'28 Researchers have argued that the government exerts greater
control over the direction of research than does industry. 2 9

In response to concerns over "corporate welfare" and government
presence in industry, amidst the budget proposals in Congress, a joint
committee of the NRC has concluded a report that encourages Congress
to maintain funding of basic research, but to give priority to academic
research. 130 The Committee's recommendations include the following:

(1) Fund projects and people rather than institutions to promote
research quality and flexibility;

(2) Utilize competitive merit reviews as the basis for allocating
funds;

(3) Grant priority funding to academic research to encourage
flexibility and quality control via grant competition and
rigorous peer review;

(4) Have the government refrain from directly funding the
development of private-sector technology, except when such is
in pursuit of the government's own goals (for example,
weapons development and space flight);

(5) Force existing federal laboratories to undergo renewed
scrutiny, holding open the possibility of redirecting or
eliminating resources."'

By utilizing these concepts in funding basic research, the government
can foster the flexibility of academic research and the continuance of
scientific integrity, without removing the incentives researchers and
industry currently possess to invest time and money in developing
research into commercially viable products. As a result, the profit
motivation driving industry should not affect the integrity of government-
funded research.

Concerns over public accountability for research conducted under
university-industry reliances may also be exaggerated. While it is true
that the biotechnology industry directly affects public health, a

128. U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, PuBLIc HEALTH SERVICE,
NATIONAL INSTITUTES OF HEALTH, ORIENTATION HANDBOOK FOR MEMBERS OF SCIENTIFIC
REVIEW GROUPS 4 (1989). The review boards consist of university and industry scientists,
and therefore subject research proposals to peer review before federal funding is granted.
Id.

129. Barbara J. Culliton, Biomedical Research Enters the Marketplace, 304 NEW ENG. J.
MED. 1195, 1197 (May 14, 1981).

130. Marjorie Shaffer, NRC Issues First Recommendations on Post-Cold War Science
Funding, BIOTECHNOLOGY NEWSWATCH, December 4, 1995, at 1 (the committee members
represented industry and academic scientists, government officials, and leading educators)
[hereinafter Shaffer].

131. Id.

VOL 11:2



A COOPERATIVE ENVIRONMENT FOR BIOTECH

company's own interest in producing safe and effective drugs is a
"built-in fail-safe."' 32 As a matter of economy, a bad drug triggers a
costly public-relations disaster and subjects a company to a series of
lawsuits. For example, Dow Corning's distribution of unsafe silicone gel
breast implants ultimately proved a costly mistake due to associated
liability costs, which have been substantial. Products liability laws can
provide a significant deterrent to the distribution of faulty products when
a company is truly aware of the defects.

Additionally, the Bayh-Dole Act provides that universities may
maintain title to research inventions discovered under industry
sponsorship. Universities' retaining title to inventions would tend to
ensure that research results will benefit the public.133 The rationale for
this assertion is that the invention will be developed rather than merely
patented by a sponsor in an attempt to suppress an area of technology
that is potentially valuable to competitors. By retaining title to
inventions, universities are also able to expand on existing findings and
perform follow-up research without incurring risk of patent
infringement.

134

Another reason that university ownership of patent rights benefits
the public is that it enables universities to license inventions that are
supported by sponsored research to the companies that will utilize them
best, as opposed to granting all the rights to a company that may be
unable or unwilling to develop all portions of the invention.13 5 Even if a
single company were willing to pay a premium for exclusive title to a
particular invention, a university would likely reject the offer if the
university's researchers believed the invention had broad applications
and development potential. In such a case, the university would consider
whether relinquishing the rights to develop related inventions and to sell
licenses on any additional, related patents in the future is worth the price
the company is willing to pay now for exclusive title. Conversely, if the
usefulness of an invention is believed to be limited to a narrow use, it may
be in all the parties' best interest to grant title to a single company that
can actively develop the invention. The narrower the potential
applications of an invention, the lower the threat that corporate
ownership of title will restrain biotechnological developments.

While Daryl Chamblee acknowledged concerns of researcher
misconduct in recent testimony before the Senate Subcommittee on
Patents, Copyrights and Trademark, Chamblee's final conclusion was
that feared adverse effects have not materialized and that the

132. Marsa, supra note 81.
133. Kom, supra note 27, at 224.
134. Id. at 225.
135. Id.

1996 341



342 BERKELEY TECHNOLOGY LAW JOURNAL

technology-transfer mechanism established by the Bayh-Dole Act
appears to be working effectively.' In fact, the Journal of the American
Medical Association concludes that scientific misconduct has rarely, if
ever, been demonstrated in association with or as a result of a
university-industry relationship. 37 Additionally, physician misconduct,
such as that engaged in by Dr. Golde to further his biotechnology research
in the Moore case, may be no more frequent than other occurrences of
scientific misconduct, since, because of its implications for public health,
it is likely that physician misconduct will be reported more often than
other research misconduct. 138

In the midst of concern over conflicts of interest arising from the
motivation for profit, it is important to acknowledge that profit
incentives can spur development in biotechnology. Financial ties to
industry do implicate conflict of interest, without profit incentives,
medical products essential to the public health may never reach the
public. 139  Indeed, in the United States' market economy, fostering the
application of new knowledge requires that academic institutions form
relationships with private, for-profit concerns.140 Even if the prospects of
financial reward from royalties on the sale of products were not so
remote as to be ineffective,' 41 "there is nothing inherently wrong with
profiting from the results of scientific work and achievements." 142 Profit
motives are not inherently evil, and personal gain may help propel
scientific advances. 43 In turn, profiting from government funding is not
unique to science.4 In the view of Skolnick, founder of Myriad Genetics:
"In order to encourage private investment, you have to tolerate a certain
amount of managed conflict. In life there are often trade-offs-one of the

136. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62;
see, e.g., M.B., Investigation Clears Medarex, Dartmouth of Scientific Misconduct,
BIOTECHNOLOGY NEWSWATCH, Feb. 15, 1993 at 14. Lyle Bivens of the Office of Research
Integrity of the Public Health Service reports that his office is involved with about 70 cases
of alleged misconduct by individual scientists at any given time. Of those allegations,
Bivens estimates that 50 to 60% of even the allegations that require an investigation result
in a finding of no misconduct. Id.

137. The specific conflict of interest cases cited in Part IV. A, infra, did not involve
university-industry agreements made under the Bayh-Dole Act. The Retin-A case involved
government scientists and industry; the silicone breast implant case involved solely
rn-house scientists with Dow-Coming; the Moore case involved patient consent laws and
occurred in 1976, before the enactment of the Bayh-Dole Act.

138. Are Scientific Misconduct and Conflicts of Interest Hazardous to Our Health?:
Hearing Before the House Comm. on Gov't Operations, 101st Cong., 2d Sess. 6 (1990).

139. Michael D. Witt & Lawrence 0. Gostin, Conflict of Interest Dilemmas in
Biomedical Research, 268 JAMA 547(5) (1994).

140. Blumenthal, supra note 61.
141. Munsinger, supra note 96, at 21.
142. Witt & Gostin, supra note 139, at 548.
143. ROGER J. PORTER & THOMAS E. MALONE, BIOMEDICAL RESEARCH: COLLABORATION

AND CONFLICT OF INTEREST (1993).
144. Witt & Gostin, supra note 139, at 548.
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trade-offs is that some people with good ideas are going to get
wealthy." 4 '

2. RECIPROCITY MECHANISMS POLICE CONFLICTS OF
INTEREST

While the conflict-of-interest issues are a significant concern in
collaborative agreements in the area of biotechnology, regulatory
mechanisms for deterring defective behavior presently exist. In the
Axelrodian Cooperation Model, in instances where the strategic setting
makes cooperation socially beneficial, interacting parties develop the
self-policing mechanism of reciprocity.'46 In the biotechnology setting, the
interacting parties control defection by reciprocating exploitative behavior
by punishing the defecting party or by avoiding future interaction with
that party. This type of self-policing can be effective in the biotechnology
setting because none of the researchers, universities, or companies want to
risk public stigmatization; none of the parties can afford to be outcasts
from university-industry circles.

Specific external policing mechanisms in place to reciprocate (and
thereby deter) exploitative behavior include guidelines proffered by the
federal government, the American Medical Association, and prominent
medical journals. Internal policing mechanisms include university
guidelines and review procedures for researchers involved in corporate-
sponsored projects. As evidenced above, defective behavior is not
prevalent within university-industry cooperative arrangements, as
opponents of the agreements claim, and the existing policing mechanisms
provide the reciprocity of behavior needed to sustain cooperation.

External policing mechanisms have arisen in reaction to concerns
over conflicts of interest, with various institutions establishing guidelines
to prevent misconduct. On the federal level, the Public Health Service
(PHS) adopted a general policy requiring institutions to develop conflict
of interest guidelines as a condition of federal funding.' 147 Institutions such

145. Christopher Anderson, Genome Project Goes Commercial: Includes Related Article
on Patent, 259 SCIENCE 300-302 (1993).

146. Axelrod defines one criterion for achieving sustained cooperation as "teaching
reciprocity." By guaranteeing the punishment of any party that tries to be less than
cooperative, deviant strategies are made unprofitable. AXELROD, supra note 42 at 138. For
a complete discussion of the element of reciprocity under the Axelrodian Cooperation
Model, see supra note 46, at 136-39.

147. The policy, strengthened in 1991, requires "[riecipient organizations... [to]
establish safeguards to prevent employees, consultants, or members o governing bodies
from using their positions for purposes that are, or give the appearance ofbeing, motivated
by a desire for private financial gain.... These rules must also indicate the conditions
under which outside activities, relationships, or financial interests are proper or improper,
and provide for notification of these kinds of activities, relationships, or financial interests
to a responsible and objective institute official. The institutional guidelines must specify
the administrative action taken for violations." U.S. DEP'T OF HEALTH & HUMAN SERVS.,
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as the American Medical Association (AMA) have adopted their own
guidelines in compliance with the PHS guidelines. The AMA guidelines
provide that "all medical centers should develop specific guidelines for
their clinical staff on conflicts of interest."148 The AMA guidelines
prohibit clinical investigators from buying or selling company stock, once
they become involved in a research project for that company, until the
involvement ends and the results of the research are published. 4 9

Corporate payments to a researcher are approved by the AMA; the AMA
then requires the receipt of such payments be disclosed to the research
institution, the research sponsor, and medical journals. 5 '

Universities have begun to respond to conflict-of-interest concerns
by adopting their own conflict of interest guidelines, similar to those
mandated by PHS and the AMA. Many universities require researchers
to disclosure outside financial interests. 5 ' This disclosure gives private
and public authorities a chance to review existing relationships so that
their benefits and risks can be assessed, and it encourages individual
faculty to evaluate their own relationships with companies. A number of
academic institutions have also banned or provided special regulations
for equity holdings in company stock by faculty. 2

Additionally, the more prestigious medical publications are
imposing disclosure requirements on scientists when publishing their
results. The Journal of the American Medical Association and the New
England Journal of Medicine, for example, now detail researchers'
financial ties to industry in order to alert readers to any possible bias. 5 3

V. BENEFICIAL EFFECTS OF UNIVERSITY-INDUSTRY
COOPERATION
The federal laws encouraging university-industry cooperation have

resulted in growing numbers of cooperative arrangements in the

DHHS PUB. No. (OASH) 90-50,000, PHS GRANTS POLICY STATEMENT at 8-19 (rev. 1991)
[hereinafter PHS GRANTS POLICY].

148. Id.
149. Code of Medical Ethics: Annotated Current Opinions, American Medical

Association (1992) at §§8.031, 8.031(1) (hereinafter AMA GUIDELINES). Presumably, a"clinical investigator" is someone conducting clinical trials and not a researcher engaged
in basic research.

150. Id. at §8.031(2)-(3).
151. A survey of 35 universities conducted by the General Accounting Office in 1992

found that "21 of the universities required either annual disclosure of outside financial
interests by at least a portion of their faculty (9 respondents) and/or disclosure of such
relationships at the time an application is aproved for submission (14 respondents)."
Blumenthal, supra note 61 at 3346 (citing U.S. GENERAL ACCOUNTING OFFICE, CONTROLLING
INAPPROPRIATE ACCESS To FEDERALLY FUNDED RESEARCH RESULTS (1992)).

152. Id. at 3347. Examples of institutions that have ado pted special policies
concerning faculty stock holdings include Harvard Medical School, Johns Hopkins
University, Massachusetts Institute of Technology, Cambridge University, and the
University of Illinois, Urbana-Champaign.

153. Marsa, supra note 81.
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biotechnology industry that significantly contribute to the steady increase
in the number of biotechnology patents sought by universities. This
growth in the biotechnology industry has had a substantial impact on the
public health and the regional and national economies, and it has the
potential to increase with continued cooperation.

A. Federal Laws Encouraging Cooperation Have Resulted in
Exponential Growth in the Biotechnology Industry
The incentives under federal law to increase cooperation that cause

one party's utility to rest on another party's welfare have increased
cooperation in the biotechnology industry. A variety of
university-industry relationships have developed since the enactment of
the Bayh-Dole Act." 4 Examples of such relationships include the
following: industry sponsorship of university research, university
ownership or interest in biotechnology firms, and commercial joint
ventures or research consortia between universities and private
industry.'55 Additionally, relationships between individual scientists
conducting federally funded research and companies that purchase
licenses in the research have become commonplace. 156  For instance,
university researchers may enter into consulting agreements or research
contracts in return for company stock, a percentage of sales, positions on
company boards of directors or positions on scientific advisory boards
for the industry. 157

Since the enactment of the Bayh-Dole Act, cooperation has resulted
in the increase of technology transfer in general, as evidenced by the

154. Some specific examples of this type of relationship: (1) Stanford University
reached a license agreement with Cohen-Boyer for the recombinant DNA patent. Stanford
will receive a total of $87 million when the patent expires in 1997. At the Edge of
Cohen-Boyer Patent 'Cliff,' Stanford Seeks $15 M Cushion, BIOTECHNOLOGY NEWSWATCH,
June 21, 1993, at 12-13. (2) Diasense, Inc., an affiliate of Ciocontrol Technology, Inc.,
acquired exclusive license to a patent for a new modified insulin. Diasense entered into a
joint-venture agreement with the Biomedical Research Institute at Indiana University of
Pennsylvania, Irndiana, PA, through a $1 million federal appropriation. Diasense expects
to capture a solid portion of the well established $2 billion/year world insulin market.
Diasense, Inc. Signs Exclusive License Agreement for a New Insulin, PR NEWSWIRE,
February 1, 1994. (3) Johns Hopkins University entered into a three-year agreement with
Oncor Inc. of Gaithersburg, MD, to research a specific oncogen for $400,000/year.
One-fourth of the funding will be paid in Oncor stock. In return, Oncor receives first
options on licensing discoveries that come out of the research. Owning Hearts and Souls,
MEDICINE & HEALTH, February 8, 1993. (4) Massachusetts General Hospital's $70 million
agreement with Hoechst A.G. created a new department of molecular biology at the hospital
to perform a wide spectrum of research. Herdman, supra note 12.

155. Maatz, supra note 56, at 138.
156. See Witt & Gostin, supra note 139, at 547-48 (citing M.E. Hoppin, A University

Perspective on Pharmaceutical and Industry Support of Research, 46 AM. J. CLIN. NUTR., at
226-228; D. Blumenthal, University-Industry Research Relationships in Biotechnology:
Implications for the University, 232 SCIENCE at 1361-66); Maatz, supra note 56.

157. See supra notes 13 and 47.
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increase in patents issued to universities. Before implementation of the
Act, relatively few patents were issued to universities annually. 58 A
recent survey conducted by the Association of University Technology
Managers reported that universities and other research institutions filed
2,700 patents in 1992 and granted over 1,500 licenses to industry.'59 As
a demonstration of the increase in patents awarded since the enactment
of legal incentives, the number of patents awarded to academic
institutions in 1991 totaled 1,324, representing an increase of more than
200 percent over the 437 granted in 1980.160 In contrast, cooperation and
resulting technology transfer under the Stevenson-Wydler Act and the
Federal Technology Transfer Act (governing agreements entered into by
federally employed researchers) have increased since enactment of the
laws, but not as successfully as under the Bayh-Dole Act. Of the 100
highest selling drugs on the market, 94 are based on patents filed by
private companies, not by NIH, which sponsors research and retains
intellectual property rights under CRADAs formed under the Act. 6 ' The
number of patents obtained under CRADAs may be relatively low
because the government retains intellectual property rights to the
discoveries made under CRADAs, thus making such arrangements less
attractive to industry than arrangements with universities. 16 2 While the
number of new CRADAs has suddenly increased by 37% in 1993, for a
total of 206 such agreements, the number of CRADAs remained relatively
stagnate at about 110 during the late 1980s and early 1990s and is still
small in comparison to the number of university-industry relationships. 163

While not all of these patents represent biotechnology patents, the
effect that university-industry cooperation has had on the increase in
patents awarded under the respective Acts demonstrates the desirability
of university-industry cooperation. It has been theorized that fewer
patents have been awarded under the Stevenson-Wydler and Federal
Technology Transfer Acts due to the fact that the federal laboratories
may claim ownership to intellectual property rights under CRADAs
formed under the Acts.6 In comparison to the greater increase in

158. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62
at 1.

159. Id.
160. Science & Engineering Indicators-1993.
161. Feldbaum, supra note 3.
162. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62

at 1.
163. Herdman, supra note 11. While the numbers of patents obtained by CRADAs are

significantly lower than in university-industry relationships, the research performed under
CRADAs has resulted in such developments as the drug taxol to treat ovarian and breast
cancer, a patent application for a diagnostic test for Alzheimer's disease, a Hepatitis A
vaccine, and other current research for treatments for AIDS-related symptoms and various
cancers. Chamblee, supra note 75.

164. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 64.
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patents awarded under the Bayh-Dole Act, which may be licensed to
industry, it becomes evident that industry has greater incentive to invest
in university research than to invest in CRADA agreements with federal
laboratories. The greater incentive to invest in university research under
the Bayh-Dole Act could prove crucial to the increased development of
patentable biotechnological products.

B. Social and Economic Benefits

While universities and biotech companies benefit from cooperating
with one another, society's benefits provide perhaps the most compelling
rationale for encouraging university-industry cooperation. Society
benefits from the introduction of new, lifesaving applications of
biotechnology that are able to be introduced into the market because of
university-industry collaboration.1 65

University-industry relationships hold the promise of transferring
biotechnological products essential to the public health more efficiently
than academia or industry do individually. Discoveries and patents
obtained under these relationships can profoundly enhance the quality of
life for many individuals. For example, Genetech, Inc., secured approval
on December 30, 1993 for Pulmozyme, the first new therapy for cystic
fibrosis in 30 years. 166 Other ongoing research and patented therapies are
focused on breakthrough treatments for many serious diseases,
treatments that traditional science has not been able to provide.1 67

Economic growth is also a substantial benefit of university-industry
cooperation in the field of biotechnology. Biotechnology has involved
breakthrough technology, which in turn has created markets and jobs. 68

In fiscal year 1992, sales and employment attributable to
university-industry relationships formed under the Bayh-Dole Act were
estimated to be between $9 and $13 billion in sales and 50-100,000 jobs,
with an annual increase of between 25 and 30 percent.169  The biotech
industry currently represents a significant number of good-paying jobs,
87,000 directly and perhaps 100,000 more indirectly, with the potential

165. BNA PATENT, TRADEMARK & COPYRICHT LAW DAILY, supra note 62 at 1. For a
discussion on the impact of the Bayh-Dole Act, the Stevenson-Wydler Technology
Innovation Act and theFederal Technology Transfer Act on the number of patents filed by
research institutions, see infra Part II.B.

166. Penner, supra note 23. The drug, Pulmozyme, breaks down the thick, infected
secretions afflicting cystic Fibrosis patients, sinificantly reducing the risk of serious
respiratory tract infections, making breathing easier, and improving quality of life. Id.

167. See infra Part II.
168. Feldbaum, supra note 3.
169. Chamblee, supra note 75 (source of data: Dr. Ashley J. Stevens, Director, Office of

Technology Transfer, Dana-Farber Cancer Institute, Association of University Technology
Managers Winter Meeting, 1994).
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for creating over a million jobs within the next 10 years.1 70  By the year
2000, total biopharmaceutical sales are expected to reach $100 billion, up
from the $16 billion achieved in 1992.171 The growing sales and
employment figures represent growing tax revenues as well. 17 2

In the United States, university-based research provides an
information base that fosters biotechnological innovation. New products
and processes developed through that innovation and supported by
capital formation and entrepreneurship are essential for real economic
growth.173 Such biotechnological innovations have made the U.S. the
preeminent site of biotechnology research and manufacture in the
world. 74 The ability to transfer basic research from universities to
private companies for commercialization is indeed vital to American
competitiveness globally. 7

VI. THE FEDERAL GOVERNMENT MUST REJECT
PROPOSALS TO ENACT LAWS THAT COULD
THREATEN COOPERATION
Proposals currently before the federal government create uncertainty

and a perception of risk on the part of investors in biotechnology. Thus,
such proposals could threaten the viability of biotechnology. Proposed
national guidelines and regulation of university-industry cooperative
agreements, as well as proposed profit caps or price controls on
biotechnology breakthroughs, directly counter the objective of the
Bayh-Dole Act and would seriously deter biotechnology research
investment and innovation. Discouraging cooperation in the
biotechnology industry would have repercussions not only on the
competitiveness of American industry but also on the development and
availability of life-saving drugs.

170. Ann Thayer, Opinion: Why the Biotech Industry is in Peril, SAN DIEGO
UNION-TRIBUNE, June 20, 1993, at G-3.

171. Herb Lass, Biotech Revenues to Top $100B by 2000, BIOTECHNOLOGY NEWSWATCH,
January 18, 1993 at 2.

172. Goldberg, supra note 2. In Massachusetts alone, biotechnology companies raised
over $1 billion, supporting a growing workforce of over 15,000 employees. Massachusetts
Biotechnology Research Institution itself has created 2,200 jobs and represents $120
million in research through the founding of 15 new companies during the period from 1984
to 1993. Id.

173. Munsinger, supra note 96.
174. U.S. OFFICE OF TECHNOLOGY ASSESSMENT, BIOTECHNOLOGY IN A GLOBAL

ECONOMY, OTA-BA-494 (Washington, D.C.: U.S. Government Printing Office, May 1990).
175. Abbot, supra note 2. Having emerged from a "premier scientific and technology

base," fueled by the United States' venture capital and public market system, the
biotechnology industry ranks second only to the computer industry in market valuations
created among high-technology companies. "However, the National Research Council's
Committee on Japan questions whether biotechnology will go the way of semiconductors
and lose its lead, or remain competitive and reap profits from its investments." Thayer,
supra note 170.
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Despite the anti-industrial policy climate in Congress, and the call
for budgetary cuts for biotech and scientific research in general, the
Congressional majority is likely to maintain a commitment to basic
research, particularly in the area of biotechnology. 176  Speaker of the
House Newt Gingrich has demonstrated an allegiance to biotech interests
in his support of the continuance of the tax credits for orphan drugs and
his leadership in supporting the reform of the Federal Drug
Administration (FDA) approval process.17 7  Current legislation with
respect to the biotech industry focuses on overhauling the FDA approval
process to reduce the costs involved in transferring biotech products to
the commercial sector. 78 While governmental involvement in private
research will be seriously examined, the current Congress is likely to view
favorably current NRC recommendations to focus on basic research with
priority funding to academia; the present Congress espouses a
commitment to basic research, international competitiveness, and
developing a budget which will be responsive both to interests in research
and to interests in reducing the amount of government funding being
dispersed directly to corporate laboratories. 79 Therefore, Congress is
likely to reject the following proposals to increase regulation and to lower
profitability potential of biotechnology research. However, because they
are currently before the Congress and forces that led to their introduction
will persist, I will analyze their potential impact on the biotechnology
industry.

176. An example of government's commitment to fund basic research conducted through
cooperative agreements with industry is the increasing tendency of NASA to collaborate
with industry and university research projects. NASA maintains "Centers for Commercial
Development of Space" (CCDS) programs, which are co-funded by industry and currently
target biotechnology and biomedicine. NASA and industry funding has continually
increased since 1985, and as a result, 218 technologies were commercialized by the end of
1995. NASA Consortia Go Commercial for Low-Cost Space Systems, TECHNOLOGY TRANSFER
WEEK, October 17, 1995, at 41.

177. See Karen Southwick, Don't Take the Republicans for Granted, BIOVENTURE VIEW,
November 1, 1995 (reporting that BIO President Carl Feldbaum is encouraged by the
support Gingrich has given to biotech interests, but is skeptical whether the Republican
Congress will in actuality create better outcomes for the biotech industry; Feldbaum
espouses the need to gain bipartisan support for lobbying efforts aimed at the maintenance
of the R&D tax credit, support of NIH funding and FDA reform).

178. FDA's Center for Biologics Evaluation and Research (CBER) announced revisions
to FDA rules that would shrink product marketing applications from 21 forms to one and
focus on reorganizing decision making to simplify the analysis of biotech products.
Regulations Overhaul Starts with Definition of "Well-Characterized" Biotech Products,
BIowoRLD TODAY, December 13, 1995.

179. See Shaffer, supra note 130 (summarizing the NRC recommendations on science
funding).
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A. The Federal Government Should Not Adopt the Proposed
NIH Guidelines Because They Lower the Payoffs of
Investing in Biotechnology Research

Currently, proposals for a national NIH policy on conflicts of
interest are being discussed before the Joint Economic Committee.18 The
NIH proposal includes the following: a reasonable delay of 30 days for
disclosure of research findings, a limit of six months on a corporate
sponsor's option to enter licensing agreements with universities after
research results are found, a mandate that products developed with
federal funds be substantially manufactured in the United States; a
mandate of disclosure of inventions to the NIH prior to publication, a
mandate that licensing rights be limited to the amount of funding the
sponsor contributes to the research; and a provision that licensing rights
may not be granted to sponsors without NIH approval. 181

Reactions to the proposed NIH guidelines have not been supportive.
Recent comments on the PHS proposal from seven hundred fifty-one
respondents, representing various interested parties,'82 are to the effect
that the proposed guidelines would impose undue burdens on funded
institutions and would impede mutually beneficial research collaborations
between universities and industry.'83 The additional costs and burdens
of the proposed guidelines would stem from the additional level of
scrutiny of the university/industry relationships, as well as from the
imposition of arbitrary time frames for publication and licensing that may
not be responsive in all contexts. In addition to adding direct costs to
collaborative arrangements, the proposed guidelines increase uncertainty
related to the already high-risk nature of developing marketable
biotechnology inventions, thus increasing the cost of-and deterring-
investment in the industry.8 4 The imposition of such uncertainty would
significantly undermine the government's effort under the Bayh-Dole Act
to encourage the transfer of technology into the market.

The current NIH proposal does not cure the problems of a previous
set of guidelines proposed and rejected in 1989. The previous draft
included such stringent measures as requiring that NIH-participating
researchers have no financial interests in organizations that produce the

180. Notice of Proposed Rulemaking, 59 Fed. Reg. 33,242, at 33,243 (June 28, 1994)
(notice of proposed rule: Policies on Conflict of Interest in the NIH Guide for Grants and
Contracts (Volume 18, Number 32)) [hereinafter Proposed NIH Policies].

181. Penner, supra note 23.
182. The respondents include individuals associated with medical schools, other

academic and research institutions, local governments, non-profit organizations,
biotechnology companies, venture capitalists, attorneys, biomedical journal editors, federal
employees, contractors at government facilities, and others. Proposed NIH Policies, supra
note 180 at 33,243.

183. Id.
184. Munsinger, supra note 92.
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inventions studied in a federally funded clinical trial.'85 The guidelines
caused so much controversy that they were withdrawn within a matter of
months by then-Secretary of Health and Human Services, Louis
Sullivan.18 6 The criticisms were focused on the restrictiveness of the
guidelines, their prevention of fair remuneration to scientists, and their
chilling effect on cooperative ventures between university researchers and
corporate sponsors. 187 While the new NIH Proposed Guidelines relax
restrictions on remuneration, the criticisms against restrictiveness and
probable chilling effect remain.

The guidelines that NIH proposed would impose unnecessary
restrictions and burdens, since policies originated at the cooperative-
agreement level already adequately combat conflict-of-interest problems.
The incentives in the biotechnology industry have caused the development
of long-term cooperation, and the parties have thus developed their own
policing mechanism of reciprocity through university policies and review
standards, as well as university-imposed limitations on industry rights
over inventions. Industry has accepted the university-imposed
limitations in return for access to researchers and facilities. The
self-imposed regulating mechanisms can be effective, given the long-term
nature of the university/industry agreements and the likelihood of future
encounters between universities and corporate sponsors.188

Biotechnology inventions take years to develop, requiring the
university/industry relationship to last over a significant period of time.
At this relatively early stage in the biotechnology industry, stable
biotechnology companies are still few in number, and so a university may
realistically anticipate going to a given company or set of companies
multiple times for research sponsorship. Additionally, internal incentives
operate to maintain the integrity of research and development under such
agreements. Universities that allow researcher misconduct and the
publishing of fraudulent research results will inevitably harm their own

185. National Insts. of Health & Alcohol, Drug Abuse & Mental Health Admin., Request
for Commait on Proposed Guidelines for Policies on Conflict of Interest, NIH GUIDE FOR
GRANTS & CONT., Sept. 15, 1989, at 1 [hereinafter NIH Proposed Guidelines 1989). The
guidelines also required federally funded research institutions to maintain records of
disclosure for three years, including disclosure of all funding for laboratory activities,
services, consultancies, honoraria, and other benefits. Witt & Gostin, supra note 139, at
547(5).

186. Witt and Gostin, supra note 139.
187. Id.
188. 'The evolution of cooperation requires that individuals have a sufficiently large

chance to meet again so that they have a stake in their future interaction." See AXELROD,
supra note 47, at 20. Additionally, reciprocity for non-cooperative behavior is effective in
policing university-industry relationships. If one party should exploit the cooperative
arrangement, the other parties will react equally by punishing the exploitation; thereafter,
fewer parties will invest in a relationship with the known, deviant party. Id., supra note
47, at 138.
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reputations and abilities to attract learned researchers. Similarly,
corporate sponsors are deterred from encouraging the development of
fraudulent or unsafe products by the internal incentives to establish good
reputations and avoid future product liability suits. Existing securities
laws prohibiting insider trading deter both universities and corporate
sponsors from mishandling research results and participating in
bribery.'8 9

The NIH guidelines should be rejected because universities have
implemented their own policies; moreover, universities are better
equipped than external regulators to protect the integrity of university
research. 19  Universities can most easily access information about
conflicts of interest by requiring faculty to document and report any
industry-sponsored research activities to department heads or to
university administration. University faculty are better equipped to
evaluate research proposals because they have the easiest access to
information within the university and possess a case-by-case expertise
that external regulatory agencies may lack.191 Universities are also better
equipped to formulate policies concerning collaboration with industry
that are acceptable to both faculty and university administrators, since
they can consider faculty preferences and concerns and thus gain the
respect and support of the faculty for university policies. 92

Current governmental regulation of federally funded research
sufficiently monitors conflicts of interest and ensures funding disclosure.
The Public Health Service (PHS), which includes NIH, currently requires
that "[t]he source and amount of costs and/or the value of third party
in-kind contributions proposed by the applicant or recipient to meet a
matching requirement must be identified in the application." 193  In

189. NIH Conflict-of-Interest Guidelines Target Clinicals, Not Basic Research,
BIOTECHNOLOGY NEWSWATCH, Dec. 17, 1990, at 5 (statement by Alan Goldhammer, director
of technical affairs for the Industrial Biotechnology Association) (agreeing that federal
guidelines must have "broad flexibility").

190. Maatz, supra note 56.
191. Id (referring to a telephone interview with Richard P. Seligman, then Associate

Director of the Office of Contract and Grant Administration, UCLA (February 1992) in
which Mr. Seligman espoused the concern that external monitors may develop 'a rigid list
of acceptable and unacceptable arrangements without fully assessing individual
proposals.").

192. Id.
193. PHS GRANTS POLICY, supra note 147 at 6-11. PHS also requires a detailed cost

analysis of every grant application, which includes "the process of obtaining cost
breakdowns, verifying cost data, evaluating specific elements of cost, and exam'inig data to
determine necessity, reasonableness, and allowability of the cost reflected in the grant
budge." Id. at 4-15. Grants Management Officers may require applicants to submit:

1. Grantee administrative directives, organization charts, manuals, etc.
2. Corporate charters and bylaws, financial statements, IRS Tax Exemption

Certification, etc.
3. Grantee accounting manuals, charts of accounts, procedures, etc.
4. Grantee personnel policies and directives.
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addition, PHS guidelines already require institutions receiving PHS funds
to implement policies regarding conflicts of interest and to provide
safeguards against the appearance of financial motivation on the part of
researchers, or risk losing PHS funding.194

Under the current federal policy, control is left with the party most
able to police defecting researcher conduct: the universities. Attempts by
the federal government to control conflicts of interest through national
policy guidelines for federally funded research would only discourage
cooperation between universities and industry by increasing the cost of
cooperation by adding another layer of bureaucracy. As discussed, the
AMA, universities and medical journals have established policy
guidelines on their own initiative to counter potential conflict of interest
problems relating to delayed publication, falsification of findings and
profit-influenced direction of research.

B. The Federal Government's Proposal to Set Price Controls
on Breakthrough Biotechnology Drugs Would Lower the
Payoffs for Investment in Innovation

The federal government proposes implementing price controls with
the stated purpose of making breakthrough drugs more available to
patients. In reality, price controls threaten to reduce the availability of
breakthrough drugs by undercutting incentives to invest in research from
the start. Investment in biotechnology research, in particular, is already a
high-cost, high-risk venture where future profits are uncertain. Price
controls lower the potential profitability of biotechnological research and
therefore increase the risk that investors will not recover their
investments. Price controls therefore reduce the incentives for companies
to provide financial support for biotechnology R&D, whether they
cooperate with universities or conduct their own research. Fewer
incentives for companies to cooperate with universities result in fewer
biotechnological discoveries and fewer life-saving drugs available to
patients.

5. Grantee travel policies.
6. Grantee procurement procedures and property management instructions.
7. Overall institutional audit reports affecting an individual grant or a number of

grants.
8. Information n indirect cost rates, items included in indirect cost pools, etc.
9. Copies of, or references to, awards with special conditions (including awards from

other agencies), terminations, and any other useful background information. Id.
194. PHS requires that "[r]ecipient organizations... establish safeguards to prevent

employees, consultants, or mes of governing bodies from using their positions for
purposes that are, or give the appearance of being motivated by a desire for financial gain
for themselves or others such as those with whom they have family, business, or other ties.
Therefore, each institution receiving financial support must have written policy guidelines
on conflict of interest and the avoidance thereof. These guidelines should reflect State and
local laws and must cover financial interest, gifts, gratuities and favors, nepotism, and
other areas such as political participation and bribery." Id. at 8-19.
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1. THE FEDERAL GOVERNMENT'S PRICE CONTROL
PROPOSAL

Proposed price caps would limit the potential profitability of
technology transfer from academic researchers to commercial industry.1 95

The proposed caps are indirect, in that agencies and legislatures would
insert a "reasonable price clause" into each cooperative agreement among
or between government, academia and industry. 96

President Clinton's proposed health-care plan also threatened
investment and innovation incentives; Congress should avoid reviving
such a threat. Clinton's health care plan proposed de facto price controls
for breakthrough drugs.1 9 7  The proposal included a "special rebate"
provision, which is a classic price control mechanism. Such a price
control would be undesirable because it would permit unfettered
governmental discretion to set the rebate at whatever amount it wished,
since the drugs would be blacklisted if the producer rejected the rebate.

Price controls are directly counter to cooperative-agreement
incentives embodied in the Bayh-Dole Act, the Stevenson-Wydler Act
and the Federal Technology Transfer Act. Senator Birch Bayh (D-Ind),
co-author of the Bayh-Dole Act, testified in an April 1994 oversight
hearing of the Senate Subcommittee on Patents, Copyrights and
Trademarks, that legislative proposals to impose price controls on
cooperative research and development agreements would "discourage
industry and not-for-profit institutions from participating in these

195. Goldberg, supra note 2. Goldberg explains that however well intentioned, limiting
profits "[flar from address[ing] [the] perceived wrong-industry exploitation of 'pure'
research funding in part or in its entirety by public funds-will only remove the incentive
to commercialize research, leading a downward spiral of less research, less new business
development, loss of American leadership in a vital new industry and, critically for the
public, fewer beneficial products reaching the market." Id. at 5.

196. Economist Peter Amo of Albert Einstein College of Medicine proposes, for
example, that a price-review board for drugs developed by federal researchers may be the
best way to ensure that drug prices are "reasonable". R.R., Industry, Researchers Say NIH
Should Not Get More Involved in CRADAs, BIOTECHNOLOGY NEWSWATCH, March 1, 1993,
at 5.

197. Feldbaum, supra note 3 at 15-17. See also, The Pricing of Breakthrough Drugs:
HearinR Before the Senate Comm. on Labor and Human Resources, 1993, available in LEXIS,Legistibrary, CMTRIT File, statement of Mitchel Sayare, Chairman and Chief Executive
Officer of Immunoger,_ Inc. Sayare described the proposals as emnbodi" ed. in the proposed
Health Security Act, §§ 1572, 2003(c)(1) and 2003(c)(3): With out explicitly imposing price

controls, he stated that Clinton's plan provided for the following:
(1) the review by an 'Advisory Council on Breakthrough drugs' and the Secretary of

health and Human Services (HHS) of the 'reasonableness' of the launch prices of
'breakthrough' therapeutic drugs; (2) the authority of the Secretary to negotiate a 'special
rebate' or discount for all 'new' drugs sold to Medicare patients; and (3) the authority of
the Secretary to deny reimbursement for, i.e. to blacklist, 'new drugs' where she cannot
negotiate a 'special rebate' that yields a 'reasonable price.')
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CRADAs," given the impossibility of predicting the ultimate cost of
products resulting from such agreements. 98

2. PRICE CONTROLS WOULD REDUCE THE AVAILABILITY
OF BREAKTHROUGH DRUGS BY INCREASING THE COST
OF INVESTMENT IN INNOVATIVE RESEARCH

While biotechnology revenues are expected to reach the $100 billion
mark by the year 2000, up from the $16 billion in 1992,199 the financial
outlook for profits is uncertain. As of 1993, fewer than one percent of the
1300 biotechnology companies in the United States were profitable.200

The biotechnology industry as a whole has never had a profitable year.
Net losses for the industry totaled $3.6 billion in 1993, an increase of six
percent over 1992.201 Most individual biotechnology companies have less
than 18 months of funding left. In fact, many of them have less than 12
months of remaining funding and dozens have less than six months of
funding.202  Ernst & Young reports that biotech companies are raising
capital now at 25 percent of their bum rate (the rate at which capital is
being expended).20 3 The report indicates that the bum rate reflects the
large amount of capital invested in research, as biotechnology companies
spent $5.7 billion on research in 1992. With the average cost per new
chemical entity (NCE) equaling $359 million,20 4 threats by the federal
government to implement price controls on biotechnology products
severely limits potential profits needed to maintain investment in
biotechnology research.

Opponents of university-industry collaboration in the biotechnology
industry cite the initial $10,000 annual price of AZT, the treatment found
to thwart the HIV virus, as evidence that the government should impose

198. Bayh-Dole Act Has Met Its Tech Transfer Goal, Witnesses Tell Panel, supra note 62.
Both Senators Bayh and Dole testified that they would likewise caution against enabling
the federal government to share in royalties earned by the sale of licensed products,
commenting that this type of scheme may be justified only where the licensee's profits are
"exorbitant." In any event, both of the Act's original drafters adamantly dissent from
proposals that would establish an up-front "user" fee payable to the federal government by
licensees.

199. Lass, supra note 171, at 2.
200. Conte, supra note 2, at 18 (citing Ernst & Young, BIOTECH 94 LONG TERM VALUE

SHORT TERM HURDLES, EIGHTH ANNUAL REPORT ON THE BIOTECH INDusTRY 45 (1993)).
201. Id.
202. Abbott, supra note 2 (calculating that a "staggering" 975 of 1,300 U.S. biotech

companies will be forced to raise capital through public offerings by the end of 1996;
otherwise they will be forced to go out of business, or merge or sell rights to larger
companies).

203. The overall "bum" rate just for the biotechnology industry is nearly $3 billion per
month and the net bum rate (counting income and additional capital) is $760 million. Ernst
& Young, BIOTEcH 94, LONG TERM VALUE, SHORT TERM HURDLES, EIGHTH ANNUAL REPORT
ON THE BIOTECH INDUSTRY 45 (1993).

204. Feldbaum, supra note 3, at 7-8.
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price controls on breakthrough drugs.2 °5 While the price for breakthrough
drugs may initially be astronomical, the free market quickly lowers their
price.20 6 This held true for AZT, as other companies developed the drug,
and the price of AZT dropped precipitously within two to four years of
its introduction into the market.2"7

Additionally, biotechnology companies that sell orphan drugs have
voluntarily established programs to ensure that patients can receive
needed drugs despite an inability to pay. Eligible patients are those who
do not have private health insurance and who are not covered by
Medicare or Medicaid. Of the patients receiving biotech orphan drugs,
"[a]s many as 10% ... receive them under these programs."20 8  These
programs lower the profitability of biotechnology companies, but the
companies have imposed them on themselves to ensure accessibility of
the drugs to needy patients. Federally imposed price controls would
simply lower profitability unnecessarily since the market and the
individual companies are effectively making the drugs accessible to the
patients that need them.

The initial prices for breakthrough therapies in the United States
appear high but are actually consistently lower than the prices for the
same drugs in other countries. Prices for the leading biotech drugs are
often three times higher in Japan, where the government sets the prices.20 9

The Biotechnology Industry Organization (BIO) "is aware of only one
case in which a biotechnology company charges a lower price for its drugs
in a major developed country than does any company based in the
United States."21 0

Japan adopted its high-pricing policy precisely to encourage
innovation and to compete with the United States. 211 The United States
government threatens to do precisely the opposite by imposing price

205. Marsa, supra note 81.
206. It should be noted that the patentability of biotechnological inventions confers a

short-term monopoly to the patent holder which temporarily prevents free market
competition; however, as innovations continue and patents expire, the price-lowering effect
of free market competition takes effect.

207. Competitiveness of the U.S. Biotechnology Industry: Hearing Before the Subcomm.
on Science, Technology, and Space of the Senate Comm. on Commerce, Science, and
Transportation, 103rd Cong., 2d Session 59 (1994) (statement of Mark Skaletsky, President
and CEO of Geltex Pharmaceuticals, Inc.) [hereinafter Skaletsky].

208. Wiggans, supra note 14.
209. "In 1992, the investment bank of Robertson Stephens & Company performed a

study that compared international prices for the leading biotechnology drugs in the United
States and Japan. Specifically, the study revealed the following price differences: Human

Growth Hormone is priced at $14 in the U.S. and $53 in Japan; G-CSF is priced at $112 in
the U.S. and $375 in Ja an; EPO is priced at $40 in the U.S. and $99 in Japan and Alpha
Interferon is priced at $8.75 in the US. and $25 in Japan." Id.

210. The drug sells for nine percent less in Europe, for the same price in Canada, and for
65 percent more in Japan. Id.

211. Skaletsky, supra note 207, at 54.
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controls below current prices, which would discourage innovation and
lower America's global competitiveness. With Japan providing incentives
for innovation, the United States should seriously consider the
implications of penalizing innovation. Discouraging innovation through
price controls will likely inhibit university-industry cooperation, which the
federal government has up to now encouraged. This in turn would stifle
innovation and product development. The end result could be that
desperate patients are deprived of the very life-sustaining drugs that
proponents of price controls are arguably trying to make more accessible.
One doctor explained that "price controls would quite literally pull out
the underpinnings of the biotech industry and cause it to self-destruct.
Setting pricing is often put under the guise of 'helping' the patients when,
in fact, it will deprive them of lifesaving new treatments."212

The argument that price controls on breakthrough drugs will lower
total health care costs is misplaced. In reality, the price of breakthrough
drugs constitutes only one-fifth of one percent of the total costs of the
health care system.213 For example, "[o]nly 7% of the cost of health care
in America comes from the cost of drugs, $56.1 billion out of $823 billion.
Only 3.4% of this 7% comes from the breakthrough biotech drugs, $1.9
billion out of $56.1 billion."214 Carl Feldbaum, President of BIO, argues
that eliminating the total cost of every drug would have a "trivial and
imperceptible impact on total health care costs."2 s

More importantly, breakthrough drugs are the most cost-effective
means to combat health care costs. Biotechnology therapeutics contribute
substantially to a reduction in total health care costs by:

shorten[ing] or eliminat[ing] the need for hospitalization, help[ing]
to avoid emergency room visits, serv[ing] as substitutes for
expensive surgeries, and keep[ing] people out of nursing homes....
Biotechnology therapeutics are also in many cases more
cost-effective than the products they are taking the place of. For
example, granulocyte colony-stimulating factor (G-CSF) helps
restore the blood's immune cells in patients with small-cell lung
cancer, thereby reducing the number of days of hospitalization by
approximately 50 percent compared with the number of patients
were hospitalized if they received no G-CSF treatment. The drug
costs $1,000 per course of treatment, but by preventing infections i t
can save roughly $7,000.216
Price controls enacted in other countries are evidence that such

controls stifle investment and innovation in research. In the United

212. Wiggans, supra note 14 (citing Robert J. Beall, Ph.D., excerpt from Regarding
Research on Cures and Therapies for Cystic Fibrosis, May, 1994).

213 Feldbaum, supra note 3.
214. Id.
215. Id.
216. Id.
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Kingdom, price controls on innovative medicine has reduced the number
of the country's top ten best-selling products worldwide from three out of
the ten in 1988 to only one in 1992. In 1989, the German Health Ministry
designed a plan to control drug costs which limited the price public health
plans could pay for drugs and limited which drugs would be eligible for
reimbursement. A five percent reduction in drug prices was mandated by
the government in 1993. Out of over 126 pharmaceutical firms in
Germany, 40 percent have cut their R&D investment by 10-30 percent, 22
percent of the firms have cut R&D by a third or more, and two German
companies made no investment in 1994. The Ministry of Health in France
controls the price of each individual product at the time of introduction
as well as subsequent price increases. This price-control practice
contributes to France's status as one of the least globally competitive
countries in terms of developing innovative products.217

The mere threat of price controls has already had a negative impact
on investment in the biotechnology industry. The American Stock
Exchange Biotechnology Index lost 32.6 percent in 1993218 when public
investors were deterred by the de facto price controls in the president's
health care plan. The investors feared that they would not be able to
recoup their investment in companies that were close to bringing a
product to market.219

The refusal to invest in companies that may be subject to price
controls is evidenced by the lower number of CRADAs formed in 1993
compared to the number formed in 1992. According to Conte, "1993
was the worst year for new CRADAs in the history of the program," with
only 26 new CRADAs created compared with 47 new CRADAs in
1992.220 The lower investment in CRADAs exemplifies the negative
impact that "reasonable price" clauses may have on investment, as the
NIH has already been inserting a "reasonable price clause" into its
CRADA agreements over the last few years.221 The evidence of how
investors are responding to existing and potential profit caps via
reasonable price clauses strongly indicates that reasonable price
proposals should be rejected to salvage investment and cooperation in
the biotechnology industry. This ideology has already been accepted by
the NIH, which now promises to eliminate the "reasonable price" clause

217. Id.
218. Wiggans, supra note 14. The difficulties in obtaining commercial capital is further

evidenced by the decreased size of public offerings in 1993 to $23 million, from $28.2
million in 1992. Initial public offerings (IPOs) fell from $26 million in 1992 to $22 million
in 1993. Id.

219. Jennifer Van Brunt, 1993 Tops Out at $2.9 Billion-And It's Stiff Coming,
BIOWORLD FINANCIAL WATCH I, January 10, 1994.

220. Conte, supra note 2 at 22.
221. Id.
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from CRADA agreements. NIH Director Harold Varmus has announced
that the clause is being eliminated because "a year-long analysis of
technology transfer at the NIH has revealed that the clause has driven
industry away from collaboration with NIH and produced no gain to the
public.".222 The lessons learned by NIH should prove to be a significant
deterrent to Congress against enacting price controls over the broad
spectrum of biotechnology breakthroughs resulting from collaborations
between government, industry and universities.

Biotechnology therapies are especially important for enhancing the
quality of life for patients with otherwise terminal diseases. For example,
ALFA-interferon saves the lives of patients afflicted with hairy cell
leukemia, and ceredase treats Gaucher's disease (a rare genetic disease),
providing patients with the "opportunity to live somewhat of a normal
life."22 3  Price controls would have a deleterious effect on the
advancement of much needed therapies and cures by reducing research
and innovation, as summed up by one cancer patient's plea:

My own conclusion, after looking at the facts, is that price controls
on drugs would not serve the public well. Those patients who are
fortunate enough to have a drug for their disease would be able to
buy their drug a little cheaper. Other patients for whom there are
no good drugs, such as myself, would go without and die. The reason
is that R and D for new drugs depends on the cash flow from existing
products. Price controls, price caps, or the setting of reasonable
prices by a government agency threaten R and D investment, making
it less likely that there will ever be a good drug for my kidney
cancer.

224

If the goal of the proposed price controls and extensive regulatory
guidelines is to improve America's health care system, the foregoing
proposals are simply misguided. Fewer hospital stays, better treatments,
earlier diagnoses, and improved outcomes would reflect improvements in
the health care system. However, such improvements are unlikely if the
federal government remains preoccupied with the input costs of drug
development and ignores the potential for outcome savings. In other
words, improvements to the present health-care system in the United
States are contingent upon the development of biotechnological products,
which has the potential reduce the need for complex and expensive
health-care services.

222. NIH Ends R&D Price Requirements, MEDICINE AND HEALTH, April 17, 1995, at 16.
223. Feldbaum, supra note 3.
224. Wiggans, supra note 14 (quoting Eugene Schonfeld, Ph.D., excerpt from his preface

to A Cancer Patient to a U.S. Senator, February, 1993).
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VII. CONCLUSION
Biotechnology has great potential to provide critical breakthrough

drugs for the treatment of serious and previously non-treatable diseases.
The benefits of biotechnology can also extend beyond the development of
life-saving drugs to the solution to world-wide agricultural and
environmental problems. University-industry cooperation is necessary to
drive such development.

The infrastructure for supporting such cooperation is already in
place. The high-risk and capital-intensive nature of the biotechnology
industry creates a setting in which parties will interact repeatedly over
long-periods of time. The elongated shadow of the future, under the
Axelrodian model for cooperative behavior, closely models this setting.
For example, because biotechnology is a new field, research talent and
sophisticated research equipment are relatively scarce, and sophisticated
research equipment required in the field is often prohibitively expensive.
The sharing of resources by universities and private companies, where the
former supply the equipment and expertise and the latter supply research
funding, increases the financial payoffs for each party in the development
of breakthrough drugs. The public clearly benefits from the increased
availability of such drugs. University-industry cooperation is preferable
to an alternative setting characterized by independent research and
development because it allows the parties involved to share resources
and improve the payoffs to universities, industry and society by reducing
investment costs and spreading risks.

Even though the government provides a substantial amount of
funding to support biotechnology research, it cannot provide enough.
This is particularly so in the present deficit-reduction political climate.
Therefore, universities can find themselves strapped for funding for
biotechnological research unless they can obtain corporate sponsorship.
For their part, biotechnology companies typically are unable to raise
sufficient capital for independent basic research in this field. Therefore,
university-industry cooperation is needed to sustain basic research in
biotechnology.

Even if federal government had adequate resources to support
university research in biotechnology, neither the federal government nor
universities have historically been as effective as university-industry
cooperative ventures in transferring technology to the marketplace.
However, such cooperation raises the specter that the profit motive will
unduly influence the nature of basic research efforts. However, the fact
that universities often retain patent rights over inventions goes against
this fear. That is because in holding patent rights, universities are not
foreclosed from conducting research related to the patented subject
matter, whereas they are still able to license the patented subject matter
to companies that can actively develop the product. This situation
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enables the creation of an arm's length relationship between universities
and industry, one that promotes technology transfer without
concomitantly providing to the companies power to impede all related
research.

Researcher misconduct could potentially arise in university-industry
cooperation agreements, but concerns over such misconduct should not
lead to actions that inhibit cooperation between these entities. Private
monitoring mechanisms, characterized by reciprocity, are already in
place, and these have proven successful in managing potential conflicts of
interest. Researcher misconduct is monitored and punished through
university policies and financial-disclosure requirements of various
universities and journals, as well as through federal policy. Companies
have further incentives to be honest about research findings due to the
threats of product liability and harm to business reputation. The
effectiveness of these mechanisms is evidenced by the fact that conflicts
of interest have generally not arisen to the detriment of basic research in
biotechnology.

The federal government has acknowledged that biotechnology is a
crucial field, and the legislature passed the Bayh-Dole Act specifically to
specifically foster such university-industry cooperation agreements.
Through the Stevenson-Wydler Technology Innovation Act, which
established agencies to investigate potentially viable technology,
universities and industry necessarily develop the ability to recognize the
characteristics of other parties in the field. Through the Bayh-Dole Act
and the Federal Technology Transfer Act, the government has provided
an altruistic motivation for universities to cooperate with industry. The
welfare of each party rests on the ability of the other parties to make
scientific strides and to increase their own welfare.

The recent federal proposal to institute strict regulatory guidelines
over research conducted through university-industry cooperation
substantially undermines the goals of the Bayh-Dole Act. An additional
layer of regulation not only discourages cooperation but is unnecessary to
protect against researcher misconduct since there presently exist
disincentives to such misconduct. The price the proposed regulations
would exact is an increase in the cost of development of breakthrough
products by delaying their marketability. That is because the proposed
regulations would disincentive university-industry cooperative
agreements by increasing the cost of maintaining such cooperative
arrangements.

Proposed price controls on breakthrough drugs likewise lower the
incentive for cooperation in the field of biotechnology by increasing
uncertainty as to whether returns will be made on the investment.
Although price controls are intended to increase the availability of drugs
by limiting their cost to consumers, they would actually decrease their
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availability by reducing investment in necessary underlying research.
Data show that the mere proposal of price caps has already exerted an
adverse effect on investment in biotechnology. Cooperation is the key to
the development and transfer of biotechnological inventions, not federal
regulations that unduly burden such cooperation.

Rather than imposing disincentives to cooperation, the federal
government should focus on maintaining support for biotechnology
research. Such focus would be consistent with Congress's current plan to
encourage cooperation and reduce the government's own research costs
by redistributing funding primarily to research institutions. Federal
funding is essential to the development of biotechnology and is beneficial
to society as a whole. Federal funding in the area of biotechnology
increases the likelihood and imminence that innovations such as
life-saving drugs will be developed. However, another real benefit to
taxpayers is that the federally funded university-industry cooperation
agreements positively impact economic growth. Federally funded
cooperative agreements have been responsible for the explosion of
biotechnology. As a result, more biotechnology companies have entered
the industry and new jobs are continually being created. Local economies
experience growth, and the United States as a whole enjoys a competitive
edge in the global biotechnology industry.

Cooperation in the field of biotechnology will facilitate the
development of products that benefit society. Developments in
biotechnology promise to improve public health and enhance quality of
life. At the same time, biotechnology could stimulate the national and
local economies, raising the overall economic position of the United
States.
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I. INTRODUCTION

A. The Increased Issuance of Software Patents

In the face of rapid expansion and heightened competition within
the software industry, software patent activity has increased significantly
in recent years. This change is marked by the increased granting of
software patents by the United States Patent and Trademark Office
(USPTO) and by their growing acceptance in the Court of Appeals for the
Federal Circuit (CAFC).' The following figure illustrates the exponential
growth in software patent issuance from 1971 to 1994:2

1. See discussion infra parts III, V, VI, VII.
2. This fige contains software patent issue data for two art classifications-

cornpilers and file techniques--collected from the USPTO and using Internet search engines
available at http://sunsite.unc.edu/patents/intropat.html and http://www.spi.org/ on
the World WideWeb.
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This exponential growth suggests that attorneys will need to pursue
aggressive software patent portfolios on behalf of software industry
clients in order for those clients to compete effectively. Multinillion-
dollar software patent law suits have already begun to emerge.' A well-
drafted software patent could make a crucial difference in the amount of
royalty payments awarded in software licensing or litigation. This paper
examines how best to claim and disclose software patents before the
USPTO. The methods discussed herein will help patent practitioners
create software patent portfolios which will effectively serve the
contemporary offensive and defensive patent needs of the software
industry client.

3. See, e.g., Stac v. Microsoft, 38 F.3d 1222 (Fed. Cir. 1994).
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B. Challenges Facing Software Patent Practitioners

Software patents are difficult documents to draft when compared
to other technology patents. Software is an abstract manifestation and is
not easily represented in two-dimensional form. In many instances,
flowcharts, psuedocode and other graphical methods for illustrating
software concepts are archaic and ineffective. A software patent
practitioner must understand both electronic computer hardware and
software programming from a technological, business and legal
perspective in order to serve the client effectively. These challenges are
aggravated by the fact that the software industry is at least partially
hostile to software patents.

Software claims must take into account the dynamic and ever-
changing software industry so that software utility patents, which can be
enforceable for up to twenty years, have a maximum useful enforcement
duration. This further complicates the software drafting process. In the
1970s and early 1980s, most high technology corporations believed that
profit was primarily derived from the hardware. Software was viewed
as part of a secondary market that could be left to the smaller players.4

In the modem market, however, many companies reap billions of dollars
in revenue from software products alone. Many companies now rely on
software as their premier products, and are pushing more aggressive
software campaigns because they believe that the future lies in software
technical advancement and market share.' As market perceptions and
business strategies shift, software patents and their claims must be
carefully tailored for the client's business needs. A valuable and long-
lived software patent can only be obtained by developing software claim
drafting strategies that protect the added value that these patents
represent.

The biggest challenges that have faced the software patent
practitioner are the barriers to software patentability under the software
patent case law and USPTO practice. The early case law on software
patents created significant barriers to patentability.6 In particular, 35
U.S.C. § 101 created problems for the software patent attorney with
respect to whether software is patentable subject matter.7  Even if
software is patentable, can the practitioner get some claims through the
USPTO without too much trouble? The attorney's main goal with respect

4. See generally PAUL CARROLL, BIG BLUE(S): THE UNMAKING OF IBM (1993). The birth of
Microsoft, for example, was largely due to big companies like IBM "farming-out" software
projects to smaller companies in the late 1970s and early 1980s.

5. See generally BILL GATES Er AL., THE ROAD AHEAD (1995); see also Stephen Kreider
Yoder, Microsoft Again Signals Growth Is Leveling Off, THE WALL STREET JOURNAL, July 24,
1992, at B4.

6. See discussion infra part II.A. (discussing the case law history of software patents).
7. 35 U.S.C. § 101 (1994) (statutory subject matter).
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to the early 35 U.S.C. § 101 case law was ensuring that he did not
become too greedy with his claims, thereby resulting in an uphill battle in
the USPTO trying to satisfy the statutory subject matter provision. To
overcome 35 U.S.C. § 101 rejections under the early case law, patent
attorneys simply drafted safe structural software/computer claims,
process software claims with significant physical steps, or the recently
accepted means-plus-function software claims under 35 U.S.C. § 112,
sixth paragraph.'

Traditionally, the case law and USPTO practice regarding software
patenting have been vague, largely form over function, constantly in flux
and inconsistent. This situation creates an uncertainty that causes even
longer drafting times for software patents as compared to other
technology patents. A software patent already takes 25% longer to draft
than an electrical system patent application, 35% longer to draft than a
chemical or composition of matter patent application, and 50% longer to
draft than a manufacturing process or method of manufacture patent
application due to the issues mentioned above.9 These longer drafting
times are also caused by the need to disclose unnecessary figures and text
in a software patent specification in order to overcome specific problems
of statutory subject matter, 10 obviousness, 11 and enablement and best
mode.'2 In particular, the figures in a software patent specification
should include both hardware and software figures (a double disclosure)
in order to avoid these problems during prosecution, litigation and
licensing.'

3

Further, many more claims are needed in software patent
applications than in applications for other technologies. These additional
claims are necessary to provide fall-back positions due to 35 U.S.C. §
101 attacks and to provide complete coverage for the software
innovation. A typical software patent application easily contains in
excess of twenty total claims, with roughly seven independent claims and
a proper number of dependent claims as are needed to vary claim scope
from broad claims to more narrow claims.14 In comparison, fewer claims

8. See discussion infra parts II.B., II.C., III.B.
9. Data derived from more than one hundred patent applications drafted by the author.
10. 35 U.S.C. § 101 (1994).
11. 35 U.S.C. § 103 (1994).
12. 35 U.S.C. § 112, para. 1 (1994).
13. Typical software patent applications must disclose the computer hardware or

electrical computer system which incorporates the software in a manner similar to a typical
electrical system patent. In addition, the software application must enable and provide the
best mxe of the actual software code and algorithms via flowcharts, psuedocode, or the
like. This results in a lengthy patent application containing hardware disclosure and
software disclosure, i.e., a double disclosure.

14. See, e.g., U.S. Patent Nos. 5,386,375 (1995) (51 claims), 5,341,320 (1994) (26 claims)
5,517,506 (1996) (26 claims).
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are needed for patent applications for other technologies, such as
chemical compositions, manufacturing methods, electrical apparatus and
mechanical systems, because claim styles used for these art areas have
been set in stone for decades and will be unquestionably valid under 35
U.S.C. § 101. In addition, the USPTO, the software industry and the
federal courts are unsure of the optimal disclosure and claim style
required for software applications. For this reason, a broad mix of
technical figures, explanatory text, and claim styles must be integrated
into one software patent application to ensure that the software patent
has a decent chance of surviving licensing and litigation opposition.

In recent years, the software patent case law and USPTO practice
have indicated an increased willingness to allow software to be
patentable.'" With these changes, the current issues facing the software
patent practitioner become "what type of claims should I draft for my
client's software invention?" and "how will these claims affect both the
prosecution of the application and the client's financial and business
interests?" Emerging software patent law has opened the door for new,
extremely advantageous types of software claims.16 As this new law
takes hold, it may be helpful for an attorney to focus on drafting software
claims which are designed to overcome the problems associated with
contributory infringement suits and increase the royalty base of the
software patent. It may also be advantageous for an attorney to draft
software claims that capture a larger number of potential infringers for
the client, while optimizing the client's position in patent licensing or
litigation. At the very least, a few claims in each software patent should
be dedicated to these very valuable goals, even at the risk of raising a 35
U.S.C. § 101 rejection under USPTO examining procedures and federal
court holdings.

What all of this means for the software patent practitioner is that
already complicated software patent drafting may become even more
complicated, albeit advantageous for the software industry, by virtue of
new CAFC case law and USPTO software patent examination policy.
Understanding software claim drafting strategies, styles, and emerging
opportunities may go a long way to reducing practitioner anxiety,
drafting time, prosecution time, and client discomfort with her software
patents.

15. See supra figure accompanying note 2; see also discussion infra parts IlI.A., V.A.,
VII.A. (discussing software claim types that may be allowable before the USPTO).

16. See discussion infra parts V, VI, VII (discussing article of manufacture claims,
method of manufacture claims and data structure claims).
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C. Overview

This comment discusses the advent of "conventional" software
claims and their strengths and weaknesses. Conventional software
claims include structure claims, process claims with physical step
limitations or field of use limitations, and means-plus-function claims.
The comment explains why conventional software claims are not capable
of fully preventing or deterring some competitors from making, using,
offering to sell, selling or importing the client's patented software
invention in the modem software market. This comment then introduces
and justifies article of manufacture claims, method of manufacture
claims, and data structure claims as valuable supplemental software
claims over and above conventional software claims. The set of software
claims introduced are further analyzed in terms of patent procurement
costs, overall patent portfolio strategy, patent specification disclosure,
and software prosecution methodology with the hope of shedding light on
the software patent prosecution experience. In many cases, software
patent practitioners will find that these three new types of software
claims are essential in order to protect fully the rights of the individual
software inventor or software corporation.

II. CONVENTIONAL STRUCTURE AND PROCESS CLAIMS

In order to comprehend the inherent limitations and strengths of
conventional software claims, one must look to the historical advent of
conventional software claims and their evolution. This section explores
the early software patent case law which led to the use of structure and
process claims as conventional formats for software inventions.
Examples of these claim formats are provided to illustrate the
advantages of using such claims.

A. The Early Software Patent Case Law

1. GOTTSCHALK v. BENSON: THE FIRST MODERN
SOFTWARE PATENT DECISION

Software became viable as an independent industry in the late
1960s to early 1970s. 17 In 1972, the Supreme Court decided its first case
dealing directly with the issue of software patentability. In Gottschalk v.
Benson, 8 the Court held that method daims reciting a process for
transforming a binary coded decimal (BCD) value to a binary value were

17. See generally GREGORY A. STOBBS, SOFTWARE PATENTS (1995) (discussing the
evolution of software and the software industry in the 1960s and 1970s).

18. Gottschalk v. Benson, 409 U.S. 63, 71-73 (1972).
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unpatentable subject matter under 35 U.S.C. § 101. This nonstatutory
determination was made even though claim 8 of Benson's application
contained hardware limitations in the form of a recited "reentrant shift
register."19 In the wake of Benson, software patent practitioners adopted
software structure claims (e.g., electrical hardware claims reciting
structure such as a CPU, memory, display screen and circuitry) as the
standard claim style for patenting software inventions. Software process
claims were nearly entirely abandoned. The rationale for this widespread
adoption of the software structure claim are quite clear once the text and
reasoning of Benson are scrutinized.

In Benson, the Court was concerned that the claimed process was
"not limited to any particular art or technology, to any particular
apparatus or machinery, or to any particular end use."2" The Court
found that a broad patent on a mathematical formula was bad for the
public, and should be limited to some tangible and specific machinery.2

The Court further stated that "'[w]hile a scientific truth, or the
mathematical expression of it, is not a patentable invention, a novel and
useful structure created with the aid or knowledge of scientific truth may
be."'22 It is therefore easy to understand why software inventors and
attorneys would believe that hardware-laden computer structure claims
would be preferable over a broad math-like process software claim for
software inventions in light of this interpretation of 35 U.S.C. § 101. The
Benson Court believed that "'[i]f there is to be invention from such a
discovery [of nature], it must come from the application of the law [of
nature] to a new and useful end."'2 3 This rationale reinforced the Court's

19. Id. at 73.
20. Id. at 64.
21. Id. at 65, 71-72; see also id. at 65 (suggesting that patents on mathematical abstract

ideas could stop one from thinking or writing math); id. at 67 (stating that math, which can
be performed without a computer, must be made available to the public as a basic tool of
scientific work). One unfortunate result from this decision is that the USPTO and the
federal courts continue to blanket reject any software claims which are math-intensive
under 35 U.S.C. § 101. While some programs are more math-intensive than others (e.g.,
MathematicaTM or the modified Booth binary multiplication of two operands are arguably
more math-intensive than Windows95TM or a digital storybook from Humongous
Entertainment), math always exists in any software program if you look hard enough. This
is why all microprocessors manufactured for computers contain one or more of an adder
unit, a subtractor unit, a multiplier unit, a divider, and like integer and/or floating point
math units. Every piece of software must have these math units in order to do math. This
author cannot think of a single piece of significant software which does not use math to
some extent, and 35 U.S.C. § 101 determinations should not be predicated upon "the degree
of math" or function performed by the software. This is especially true where hardware
limitations are recited in the claim. Hardware is hardware and renders a claim statutory
whether the software limitations print graphics, balance a checkbook, find the square root
of a number, or compile a program. A dichotomy between software with math and software
without math is an impossible and a nonsensical slippery slope.

22. Id. (quoting MacKay Co. v. Radio Corp., 306 U.S. 86,94 (1939)).
23. Id. (quoting Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.S. 127, 130 (1948)).
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desire for structural limitations in software claims before allowing
software to become patentable subject matter under 35 U.S.C. § 101.

In addition to favoring structural limitations to avoid the patenting
of pure ideas and math, the Benson Court viewed software as an
intangible law of nature in a manner similar to the intangible law of
gravity.24 The Court seemed to follow a line of reasoning wherein gravity
is not patentable subject matter, but the pendulum which simply relies on
gravity for proper operation is patentable subject matter. The difference
between gravity and the pendulum is that the former is math-like and
intangible while the latter is a tangible apparatus.25 It was therefore easy
for the Court in Benson to draw a similar conclusion between the
intangible software concepts of the early 1970s and the tangible computer
hardware systems of that same period. The result in Benson was that any
machine, apparatus, or computer implementation including software as a
component is more likely to be patentable subject matter as a novel
structure under 35 U.S.C. § 101 than nature-like software concepts. The
Benson Court stated, "Phenomena of nature, though just discovered,
mental processes, and abstract intellectual concepts are not patentable,
as they are the basic tools of scientific and technological work."26 The
Benson Court clearly wanted to insert structural limitations into software
technology because the Court construed software as falling into the realm
of laws of nature, mental processes, and abstract ideas.

Although the method at issue in Benson was found to be
nonstatutory, the Benson Court did not hold that software could never be
patentable: "It is said that the decision precludes a patent for any
program servicing a computer. We do not so hold."27 The Court clearly
sent the message that software would be more deserving of patentable
subject matter status if software practitioners disclosed a large amount of
hardware along with the software and included substantial hardware
limitations in the claims. Such specifications would render the claims less
like laws of nature, less like abstract ideas, and less like a mathematical
algorithm. Therefore, the result from the holding in Benson was largely a
form over function change in patent drafting.

Following Benson, clever software practitioners and inventors of the
1970s realized that software could not be totally abstract and void of
hardware. The technique commonly employed was to avoid stating

24. See id. (citing Funk Bros., 333 U.S. at 130 ("he who discovers a hitherto unknown
phenomenon of nature has no claim to a monopoly of it which the law recognizes")).

25. For a similar line of reasoning rooted in history, see Eibel.Process Co. v. Minnesota
& Ontario Paper Co., 261 U.S. 45 (1923) (mere obvious and simple application of known
natural forces is not patentable whereas a complex machine using natural forces is
patentable).

26. Benson, 409 U.S. at 67.
27. Id. at 71.

1996



372 BERKELEY TECHNOLOGY LAW JOURNAL

anything about "algorithms" or "software" in a specification and simply
show the software as a hardware system both textually and graphically.
It became difficult to distinguish software patents from hardware patents
unless the patents were scrutinized in some detail. Software patent
practitioners soon discovered that they could disguise software
innovations as hardware inventions by disclosing significant computer
hardware details along with the software code within the patent
specification. The software had to be linked to some computer structure
or memory system in order to operate. An applicant therefore could
disclose and claim this structure without creating a serious claim
limitation. With this required hardware in the software claims, the
federal courts or the USPTO would be more likely to find the software
claims protectible under 35 U.S.C. § 101.

Following this line of reasoning, the software patent practitioner of
the 1970s determined that she needed to illustrate and claim the software
with a central processing unit (CPU) to execute instructions; memory
(either magnetic tape, a magnetic drum, magnetic disks, CDs, optical
storage, RAM, ROM, EEPROM, EPROM, flash memory, and/or like
storage media) to store executable code and data; and conductive
interconnects to allow portions of the software to communicate with
other portions of the software and to allow the CPU to execute the
software that is resident in memory.28 In other circumstances, depending
upon the type of invention, the practitioner would illustrate the software
as including further hardware components such as a printer, modem,
keyboard, mouse, display screen, disk drive, register, sensors, motors,
controllers, machinery, assembly line, or some other tangible object in
order to properly process information, manufacture items, receive input,
provide output, or execute software code. Claiming these tangible
structural items via a structure software claim format rendered the
mysterious and intangible software subject matter statutory as an
apparatus under the Benson rationale. Any determination that these
claims were nonstatutory under 35 U.S.C. § 101 would have invalidated
tens of thousands of electrical systems, circuits, and like patents
consistently issued by the USPTO for decades. In summary, Benson
forced structural limitations into both process and structure software
claims, and discouraged math-intensive software inventions. Residue
from these two themes still exists in current federal court opinions and
current USPTO examination practices.2 9

28. See, e.g., U.S. Patent Nos. 4,370,983 (1981) and 3,930,146 (1975) (exemplifying
software patents in the wake of Benson that employ hardware descriptions and hardware
claim liiutations).

29. Reference to Benson in USPTO file wrappers for software-related inventions are
commonplace, and Benson has not been specifically overruled to date. Many modem cases
discussed herein cite to Benson when considering software patent policy.
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2. PARKER v. FLOOK: CASE LAW IN THE WAKE OF
BENSON

In Parker v. Flook,3° the progress of software patenting seemed to
worsen. Flook reinforced the hardware structure claim as a predominant
claim format for U.S. software patenting. The case concerned software
method claims which recited the general steps of: (1) measuring the
present value of a process temperature variable; (2) using a mathematical
equation or algorithm to calculate an updated alarm-limit value; and (3)
adjusting the actual alarm limit to the updated value.31 The Court found
that the steps of measuring and using a mathematical equation did not
contain patentable subject matter under 35 U.S.C. § 101, and that post-
solution physical steps of storing the alarm limit to some physical
location was not enough to render the claim statutory under 35 U.S.C. §
101.32

In keeping with Benson, the Court wrote in Flook, "[Tihis Court has
only recognized a process as within the statutory definition when it either
was tied to a particular apparatus or operated to change materials to a
'different state or thing."' 33 This reinforced the notion that only process
claims with substantial physical limitations and/or structural hardware
claim limitations would be patentable under 35 U.S.C. § 101 for software
innovations. The Court further held that post-solution activity in a
software process claim, even if physically limiting in substance, would
not render the software claim patentable: "[t]he notion that post-solution
activity, no matter how conventional or obvious in itself, can transform
an unpatentable principle into a patentable process exalts form over
substance." 34 By arriving at this conclusion, the Flook Court made it even
more difficult to obtain a software patent in the U.S.

Flook also implies that hardware or physical claim limitations other
than the software need to be novel to survive 35 U.S.C. § 101. The Court
determined that if the point of novelty was present only in the algorithm
or software, and not in the overall process, then the claim would not be
patentable subject matter under 35 U.S.C. § 101.31 The Court further
stated, "We think this case must also be considered as if the principle or
mathematical formula were well known."3 6  By assuming that the
software limitations or algorithm portions in a software claim are well

30. 437 U.S. 584 (1978).
31. Id. at 585.
32. Id. at 590. "Post-solution activity" is any physical step following mathematical

algorithm steps in a claim.
33. Id. at 589 n.9.
34. Id. at 590.
35. Id. at 591.
36. Id. at 592; see also id. at 594 for similar reasoning.
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known in every software innovation, no software would ever be classified
as patentable unless accompanied by novel hardware. If there is novel
hardware, why would anyone bother to limit the already novel hardware
with unneeded software limitations that would be given no patentable
merit in the USPTO but would be construed as limitations to infringement
by the courts?

The Flook Court made it more difficult to obtain a software patent
in other ways as well. In addition to the constraints on patentable
subject matter under 35 U.S.C. § 101, the software claim must also
adhere to 35 U.S.C. §§ 102 (novelty) and 103 (nonobviousness) before
being considered as patentable subject matter.37 The Flook majority states
that "[t]his case turns entirely on the proper construction of § 101 of the
Patent Act .... It does not involve the familiar issues of novelty and
obviousness that routinely arise under §§ 102 and 103 when the validity
of a patent is challenged." 38 The majority seems to suggest that issues of
novelty and obviousness will not be visited to determine patentable
subject matter under 35 U.S.C. § 101. However, the Flook majority then
contradicts itself by saying, "Respondent's process is unpatentable under
§ 101, not because it contains a mathematical algorithm as one
component, but because once that algorithm is assumed to be within the
prior art, the application, considered as a whole, contains no patentable
invention."39 Assuming portions of the claim are in the prior art brings
novelty and obviousness into the determination of patentability under 35
U.S.C. § 101. In other words, the Flook Court believed that a 35 U.S.C. §
101 determination must include some aspects of novelty under 35 U.S.C.
§§ 102 and 103.40

37. Id. at 593.
38. Id. at 588.
39. Id. at 594.
40. This author agrees with Stewart's dissent stating that §§ 101, 102, 103 and others

should all be separate inquiries under U.S. patent law. Id. at 600 (Stewart, J., dissenting).
Generally, there is a difference between patentable subject matter and a patentable
invention. Patentable subject matter is an invention which passes muster under 35 U.S.C. §
101. Even an innovation which is patentable subject matter under 35 U.S.C. § 101 may not
be eligible for patent protection under 35 U.S.C. §§ 102, 103, and 112 (i.e., it may not be a
patent-deserving invention, but still be patentable subject matter). For example, software
which performs a binary search on textual objects or performs a select sort on numbers
would be patentable subject matter even given the state of technology in 1996. However,
these software programs would not be given 1996 patent protection due to the abundance
of prior art under 35 U.S.C. §§ 102 and 103 in the binary search and select sort area. For
example, MathematicaTM is software that can be currently disclosed and claimed as
patentable subject matter under 35 U.S.C. § 101 given current federal case law by using
proper hardware limitations. However, the functions performed by MathematicaTM are
probably not patentable over the prior art (see 35 U.S.C. §§ 102 and 103) existing at the
time MathematicaTM was created. After all, MathematicaTM simply performs math
operations, which were previously known and previously performed by hand, on a
computer.
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In summary, the 35 U.S.C. § 101 hurdle for software patent claims
was significantly raised by the decision in Flook. Software process claims
began to contain significant structural limitations far beyond simple post-
solution activity in order to overcome the decision in Flook. Structural
software patent claims became an even more useful tool for avoiding 35
U.S.C. § 101 rejections than software process claims of similar scope.4'
Most software patent practitioners of this period continued to draft
apparatus and structure claims for software inventions which appeared
at first glance to be hardware inventions in order to avoid an adverse 35
U.S.C. § 101 ruling. This response from patent attorneys was exactly
what the Court was trying to avoid.

The Court did not want form over function to become the rule in
software patents. In Flook, the Court stated that "[allowing
implementation of a principle in some specific fashion] would make the
determination of patentable subject matter depend simply on the
draftsman's art and would ill serve the principles underlying the
prohibition against patents for 'ideas' or phenomena of nature. '4 2  In
other words, the Court did not want a claim with mechanically added
non-novel post-solution activity to be patentable, while the same claim
without the non-novel post-solution activity is rendered unpatentable
under 35 U.S.C. § 101. The Court was trying to discourage clever
attorneys from using their skill to hide software claims among a sea of
irrelevant non-novel limitations.

In light of Flook and Benson, it was true that simple additions to
claims would not fool the courts or the USPTO into believing that the
claims were statutory under 35 U.S.C. § 101. Instead, in order to fool the
courts and the USPTO, practitioners needed to hand-craft and custom-
tailor the entire software patent application to look and feel like
hardware. Practitioners no longer assumed that simple structural
additions to select claim segments would suffice. For example, software
patents needed hardware block diagrams of detailed computer
schematics, electrical timing diagrams, and structural claims. "Software"
was rarely mentioned in the specifications because "software" invited 35
U.S.C. § 101 rejections. One need only inspect the "software" patents of
the late 1970s and early 1980s to see that the distinction between
software and hardware was significantly blurred by hardware disclosure
that was intended to avoid an adverse ruling under Flook and/or

41. See, e.g., U.S. Patent No. 4,241,412 (1980) (illustrating the typical software
structure claims which were considered statutory over Flook). To see the difference
between apparatus or structure claims and process claims with structural limitations, see
infra parts-I.B., II.C.

42. Flook, 437 U.S. at 593.
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Benson.43 Instead of just claim drafting becoming form over function, the
entire art of software patent drafting became form over function far
beyond the fears of the Flook Court. The Flook and Benson decisions
rendered the entire operation of drafting a software patent application an
exercise in form over function mastery, for which software clients would
pay their attorneys dearly." Flook marked the low point in software
patenting, where the patent attorney either made the whole patent look,
smell, and feel like hardware or the client lost software protection under
35 U.S.C. § 101.

3. FURTHER CASE LAW IN THE WAKE OF BENSON AND
FLOOK

About the same time Flook was decided, the Court of Customs and
Patent Appeals (CCPA) rendered the use of other types of structural
limitations in software claims ineffective to overcome 35 U.S.C. § 101
rejections. In In re Christensen45 and In re Richman," software claims
containing structural limitations that simply provided operands,
arguments, or inputs to an algorithm or software routine were rendered
unpatentable. These holdings have received recent support from the 1989
decision in In re Grams.47 The holdings in Flook, Christensen, Richman and
Grams suggest that when software claims contain "input-providing"
hardware limitations and/or post solution activity "output" hardware

43. See, e.g., U.S. Patent Nos. 4,120,030 (1978), 4,086,470 (1978). Both of these
"software" patent examples contain hardware diagrams, apparatus illustrations, nvrxsy
device drawings, and circuitry. These "software" patents are indistinguishable from
hardware patents.

44. It is amusing that many opponents of patent protection cite enormous software
patent procurement costs as being one intolerable area of the whole idea of software
patenting. By battling software patents so severely, these opponents create higher
procurement costs by complicating the law. Worse, they complicate the law without hope
of ever being able to achieve the goal of stopping software patents from being issued in some
form or another. More complicated software patent law means more required billable
hours per software patent application, which means only the rich or big corporations can
afford an extensive software patent portfolio to the detriment of start-up software
ventures. See generally The League for Programming Freedom, Software Patents: Is This the
Future of Programming?, DR. DOBB'S J. OF SOFTWARE TooLs, Nov. 1990, at 56 (opposing
software patents).

45. 478 F.2d 1392,.1394 (C.C.P.A. 1973) (saying that "[g]iven that the method of solving
a mathematical equation may not be the subject of patent protection, it follows that the
addition of the old and necessary antecedent steps of establishing values for the variables
in the equation cannot convert the unpatentable method to patentable subject matter").

46. 563 F.2d 1026, 1029-30 (C.C.P.A. 1977) (noting that where the claims merely recited
limitations which provided values for variables used in mathematical formulae used in
making the calculations, such antecedent steps would not suffice to render the claimed
methods, considered as a whole, statutory subject matter for a patent). "

47. 888 F.2d 835, 839-40 (Fed. Cir. 1989) (holding that the claimed method was
nonstatutory subject matter where all but one of the steps of the claimed method were in
essence mathematical algorithms and a remaining step merely provided data for the
mathematical algorithm).
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limitations surrounding a software algorithm, these claims do not meet
the requirements of 35 U.S.C. § 101. However, if the software claim is
laden with several hardware limitations, physical effects, or limited-field-
of-use language throughout, that claim becomes statutory.48

In Diamond v. Diehr,49 the Court began to pull back from the holding
in Flook, a process that is still continuing today. The Diehr Court
determined that claims must be considered as a whole to determine
patentability and that claims may not be considered unpatentable simply
because they contain algorithms. 0 "It is inappropriate to dissect the
claims into old and new elements and then to ignore the presence of the
old elements in the [35 U.S.C. § 1011 analysis."5 ' Claims have a
synergistic effect, so that if a claim contains elements A, B, C, and D, it is
not proper to attack each of A, B, C, and D in isolation as four separate
elements. The USPTO and the courts must view the claim as a whole
under 35 U.S.C. § 101.

Further, the Diehr Court reaffirmed the general policy behind Benson
by maintaining that pure ideas, laws of nature, and mathematical
algorithms are not patentable,5 2 suggesting again the necessity of claiming
an object or other limitation that renders the software claim patentable as
a whole. The Court did not directly state what objects or limitations are
required in the software claims to render the software claims patentable,
but did indicate what claim strategies will not overcome a 35 U.S.C. §
101 rejection. Diehr stated that merely limiting an algorithm or software
innovation to a specific "technological environment" or adding
insignificant post solution activity to a software claim will not be enough
to overcome a 35 U.S.C. § 101 rejection. 3 Thus, while Diehr pulled back
from Flook in that claims were to be considered as a whole and not
subject to 35 U.S.C. §§ 102 and 103 criteria, Diehr still held that
significant additional physical or structural content over and above the
software algorithm must be included in the software claim to render the
software invention patentable.5 4 Therefore, Diehr further reinforced the

48. See also In re Chatfield, 545 F.2d 152, 156 n.5 (C.C.P.A. 1976) (holding that
algorithm claims that are limited in application or by hardware are patentable since it
would be unnecessarily detrimental to our patent system to deny inventors patent
protection on the sole ground that their contributions could be broadly termed an
'algorithm"); In re Noll, 545 F.2d 141, 148 (C.C.P.A. 1976) (illustrating that structure-laden
software claims will be viewed more favorably by the USPTO and the courts).

49. 450 U.S. 175 (1981).
50. Id. at 187.
51. Id. at 188.
52. Id. at 185.
53. Id. at 191-92.
54. See id. at 192. The Court stated, "[W]hen a claim containing a mathematical formula

implements or applies that formula in a structure or process which, when considered as a
whole, is performing a function which the patent laws were designed to protect (e.g.,
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use of structure claims or apparatus claims for software inventions along
with the use of process claims with significant physical limitations.

About the time Diehr was decided, the CCPA and other federal
courts began using a two-part test for determining the patentability of
software claims under 35 U.S.C. § 101. This test became known as the
Freeman-Walter-Abele test"5 and is still recited with some reverence today
in some USPTO rejections of software patent applications and in federal
court opinions. The Freeman-Walter-Abele test involves two parts:

It is first determined whether a mathematical algorithm is recited
directly or indirectly in the claim. If so, it is next determined
whether the claimed invention as a whole is no more than the
algorithm itself; that is, whether the claim is directed to a
mathematical algorithm that is not applied to or limited by
physical elements or process steps. Such claims are nonstatutory.
However, when the mathematical algorithm is applied in one or
more steps of an otherwise statutory process claim, or one or more
elements of an otherwise statutory apparatus claim, the
requirements of section 101 are met.5 6

The Freeman-Walter-Abele test did little to change the software
patent practice. Once again, practitioners got around an adverse decision
under the Freeman-Walter-Abele test by drafting apparatus or structure
claims or process claims with structural or physical limitations.

4. SUMMARY OF THE RESPONSE TO THE EARLY
SOFTWARE PATENT CASE LAW

The cases discussed above reflect nearly two decades of patent case
law and USPTO policy. These cases resulted in software patent
practitioners drafting significant structural and physical computer
limitations in both software structure claims and software process claims.
This extreme bias toward the need for structural limitations in software
patents is still hampering software patent practitioners today. Benson,
Flook, Diehr, and the Freeman-Walter-Abele test either are currently in full
force or have not been totally overruled as of this writing. For instance, a
software process claim which contains significant structural limitations
may still be rendered nonstatutory subject matter under the current
USPTO Examination Guidelines. 7 If the claim "encompasses any and
every computer implementation of a process," the claim will be analyzed

transforming or reducing an article to a different state or thing), then the claim satisfies the
requirements of § 101." Id. (emphasis added)

55. In re Freeman, 573 F.2d 1237 (C.C.P.A. 1978); In re Walter, 618 F.2d 758 (C.C.P.A.
1980); In re Abele, 684 F.2d 902 (C.C.P.A. 1982).

56. Arrhythmia Res. Tech., Inc. v. Corazonix Corp., 958 F.2d 1053, 1057 (Fed. Cir. 1992)
(discussing the modem application of the Freeman-Walter-Abele test).

57. See Examination Guidelines for Computer-Related Inventions, 51 PATENT,
TRADEMARK & COPYRIGHT J. 422, 429 (1995) [hereinafter Guidelines]. These guidelines,
though not binding as substantive law, were designed to assist the USPTO in the
examination of applications drawn to computer-related inventions.

VOL 11:2



DRAFTING STRATEGY FOR U.S. SOFTWARE PATENTS

as a process claim (i.e., the structure may very well be ignored).5 8 This is
in line with case law holdings such as those involving the doctrine of
post-solution activity, which have even rendered software claims
unpatentable under 35 U.S.C. § 101 in spite of structural limitations.5 9

Process claims will only be statutory if the claim recites "a physical
transformation outside the computer" or is "limited by the language in the
claim to a practical application within the technological arts."60 Thus,
the current USPTO Examination Guidelines indicate that even today
significant structural limitations must be used in software claims to avoid
a 35 U.S.C. § 101 battle. Because of the above case law, the drafting of
software structure claims and process claims that contain significant
structural limitations or physical constraints has been firmly entrenched
in software patent prosecution.61

B. Software Structure/Apparatus Claims

1. EXAMPLES OF SOFTWARE STRUCTURE/APPARATUS
CLAIMS

In order to draft effective structure claims that avoid 35 U.S.C. §
101 rejections in accordance with the pertinent case law, it is best to
study a few structure/apparatus claims and structure claim strategies
from issued U.S. patents.

a. A First Style for Claiming the Algorithm as a Computer
Structure

One typical type of software structure claim, the hypothetical
machine claim,62 recites the software subroutines or software functions as
individual objects, as though pieces of the software themselves are
tangible. These claims may be interpreted in light of the specification.
The lack of enough hardware detail disclosed in the specification may

58. Id.
59. See Flook, 437 U.S. at 590.
60. Guidelines, supra note 57, at 430.
61. This section primarily discussed early case law which was hostile to software

patents. However, it should be noted that the 1970s contained some cases which supported
software patenting as long as structural limitations or physical steps were readily
apparent in the claims. See, e.g., In re Johnston, 502 F.2d 765,771 (C.C.P.A. 1974) (reversing
USPTO's rejection of claims under 35 U.S.C. §§ 103 and 101 due to the significant
structural content); In re Freeman, 573 F.2d 1237, 1246 (C.C.P.A. 1978) (reversing USPTO
35 U.S.C. § 101 rejection of method claims because the claims did not merely recite a
procedure for solving a mathematical problem, but rather described new, useful and
nonobvious processes for operating a computer display system); In re Chatfield, 545 F.2d
152 (reversing § 101 rejection since the claims pertained to method of operating a physical
computer system and did not involve abstract and unapplied mathematics).

62. See Guidelines, supra note 57, at 429-30.

1996



380 BERKELEY TECHNOLOGY LAW JOURNAL

result in a loss of the claim under 35 U.S.C. § 101. Because the claim
recites software in a structural form, it may not fool the USPTO. This
may result in the claim being classified as an abstract idea, making the
claim per se nonstatutory.63 Therefore, a good practice for the software
patent practitioner is to disclose a lot of structure and hardware
diagrams in the application to avoid this result.

One example of this type of software structure claim is found in
claim 19 of U.S. Patent No. 5,303,146 (1994). This claim recites pure
software in a manner that makes intangible items, like a spreadsheet on a
computer screen and software code, seem tangible:

Structure Claim Example 1. A system for managing different
versions of a data model, the system comprising:

an electronic spreadsheet for expressing the data model as a
plurality of interrelated information cells;

means for specifying a reference set of said information cells
which serves as a base case for the data model;

means for creating a new version of the data model by
modifying at least one of said information cells in the reference set;
and

comparison means for determining which ones of the
information cells in the new version have changed from the
reference set.
All of the italicized references in the claim above recite limitations

that are either pure software or are arguably intangible abstract concepts.
This method of drafting software claims, while potentially troublesome
under 35 U.S.C. § 101, should not be overlooked. The practitioner can
always argue that the limitations of "electronic" and "system" in the
above claim render the claim, when considered as a whole, patentable
subject matter under 35 U.S.C. § 101 in view of Flook64 (there is more than
just post solution activity), the Freeman-Walter-Abele test65 (the claim is
more than the algorithm itself), and In re Alappat6" (a new machine is
recited). This method of drafting structure claims is also more valuable
when the patent specification discloses some hardware diagrams initially.
These hardware diagrams allow the patent to be read on either software
or hardware embodiments to whatever extent is necessary to avoid
invalidation of the claims in the federal courts under 35 U.S.C. § 101,
while still rendering useful software claim protection. The main strategy
here is that the patent attorney will attempt to read the intangible or
abstract objects as broadly as possible (i.e., on software alone), and limit
only certain strategic terminology in the claims to structural embodiments

63. Id. at 427.
64. Flook, 437 U.S. at 590.
65. See supra text accompanying notes 55-56.
66. 33 F.3d 1526, 1545 (Fed. Cir. 1994) (en banc); see discussion infra part III.
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and limitations in the specification as a last resort to avoid adverse 35
U.S.C. § 101 rulings.67

Another example similar to the above claim style is taken from
claim 6 of U.S. Patent No. 5,337,233 (1994):

Structure Claim Example 2. An apparatus for preparing language
text to be used by a text processing system, where said language
comprises more than 256 characters, said apparatus comprising:

a) a filter device for capturing an input stream of characters
which represent said language comprising;

a word filter for separating said input stream of characters into
strings of characters which represent words, wherein said word
filter comprises

a grammar analyzer to facilitate the separation of said
characters into strings of said characters which represent words,
wherein no special characters in said input stream of characters is
required to distinguish one word or character set from another, and
wherein character strings comprising more than two bytes of data
are called compound words;

b) a mapping device coupled to said word filter, for mapping
said strings of characters which represent words into unique strings
of single-byte ASCII characters; and

c) an output device coupled to said mapping device, for passing
said unique strings of single-byte ASCII characters which represent
words to said text processor.
Once again, the structure-sounding limitations in this claim (e.g.,

"input stream," "grammar analyzer") may be read on pure software
(which a court may state is intangible), or alternatively may be read on
disclosed hardware block diagrams if proper support for both is
provided in the specification. The hardware diagrams therefore function
as a safe harbor to which the software patent practitioner can turn either
in licensing, litigation or prosecution to render a claim patentable.

In addition, when an Examiner is being tough under 35 U.S.C. § 101,
the applicant can argue that there are several direct structural limitations
in the above claim, such as "output device," "text processor," and "two
bytes of data" (arguably memory locations). Such an argument is always
available to a patent practitioner who discloses significant structure in

67. Interpretation and scope given to the claims can be controlled by the amount and
content of technical disclosure in the specification. See Markman v. Westview Instruments,
Inc., 52 F.3d 967, 979 (Fed. Cir. 1995) (specification and prosecution history are used to
determine the scope of claims and the language they contain); Hilton Davis Chen. Co. v.
Warner-Jenkinson Co., 62 F.3d 1512, 1524 (Fed. Cir. 1995) (en banc) (the specification is
used to determine the breadth given claim language when the claim language contains
functional limitations or means-plus-function elements). Given Markman and Iilton Davis,
a specification which contains only software may be capable of claiming only software, a
specification containing only hardware may be limited to hardware-interpreted claims, and
a specification containing both hardware and software can be interpreted as either
software or hardware (assuming no file wrapper estoppel, equivalents, or prior art
problems).
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the specification, making the normally abstract items no longer intangible.
For example, the practitioner may argue that the normally intangible item
is instantiated in memory of a specific CPU illustrated in the figures, or
that it is stored in a cache within a CPU. These limitations can always be
added without battling problems of new matter.68 Under the new matter
doctrine, anything that is not described in the original specification is new
matter.69 However, when the material added to a patent is inherently
disclosed by the application, ° the material does not constitute new
matter.71 It is therefore always a good idea when using structure claims,
as well as process claims, to provide many structural fall-back positions
in the specification even if they may never be needed during prosecution.

b. A Second Style for Claiming the Algorithm as a Computer
Structure

Another approach for drafting software structure claims provides
an alternative to reciting portions of the software code itself as structure.
Under this approach, a claim may recite the conventional and widely
used structure of a computer which executes the novel software from
memory locations. In the alternative, if the software is executed in a
larger system containing more hardware than just CPU and memory, the
software patent practitioner may claim the larger hardware system.
Accordingly, the claim will recite a CPU or computer, memory,
peripherals, and/or other computer or system technology, and then recite
that the memory coupled in the computer system contains novel software
that is executed within the computer system.

An example of this claim type is taken from claim 1 of U.S. Patent
No. 5,461,488 (1994):

Structure Claim Example 3. A data processing system for processing
facsimile (FAX) transmissions, the data processing system
comprising:

68. No amendment shall introduce new matter into the disclosure of an invention. 35
U.S.C. § 132 (1994); see also 37 C.F.R. § 1.118 (1996); Manual of Patent Examining
Procedure §§ 608.04(a)-(c), 706.03(o) (1994) [hereinafter MPEP].

69. Triax Co. v. Hartman Metal Fabricators, Inc., 479 F.2d 951, 956-57 (2d Cir. 1973).
70. The doctrine of inherency states that if an application discloses an object that

inherently includes a function, property or advantage, then this function, property or
advantage is necessarily disclosed by that application even though the application says
nothing directly about the inherent function, property or advantage. Technicon Instruments
Corp. v. Cole Instrument Inc., 255 F. Supp. 630, 640-41 (7th Cir. 1966).

71. See Paperless Accounting v. Bay Area Rapid Transit System, 804 F.2d 659, 661 (Fed.
Cir. 1986) (holding that added material to a patent is not new matter if it was inherent
and/or well-known to the public or one of ordinary skill in the given Applicants' original
disclosure); In re Kline, 474 F.2d 1325, 1328 (C.C.P.A. 1973) (if one of ordinary skill in the
art, given Applicants' original disclosure, would clearly see that Applicants had
possession of the added matter at the time of original filing, then that added matter would
not be new matter).
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a serial communication device having an input for receiving
facsimile data from a serial communication line and an output for
providing the facsimile data;

a control computer coupled to the output of the serial
communication device;

a default computer which is coupled to the control computer for
receiving the facsimile data if the data processing system cannot
correctly determine where to route the facsimile data, a memory
portion coupled to the control computer comprising:

software for receiving the facsimile data from the serial
communication device and storing the facsimile data in a first data
file in a first format;

software for converting a portion of the first data file to a
second format; and

software which uses the second format to determine where to
route the facsimile data within the data processing system; and

wherein at least one of the software for receiving, the software
for convening, or the software which uses the second format
interfaces with control software to keep a log file, the log file
storing information regarding the facsimile data, the information
being selected from a group consisting of: facsimile data length,
time of receipt of the facsimile data, time of routing of the
facsimile data, a destination to which the facsimile data was
routed, and where or who the facsimile data was transmitted from.
This claim is significant because it actually mentions "software" as

part of its claim language. In the pre-1994 time period, the mere mention
of "software" created trouble under 35 U.S.C. § 101. This first claim
indicates how much times have changed in software patenting.

A second example of a useful claim approved by the CCPA is
provided by In re Noll:72

Structure Claim Example 4. A computer graphics system for
displaying in a multi-line, multi-point-per-line format images
corresponding to a sequence of input display commands comprising

(A) a programmable data processor operating under the control
of a program to convert said display commands into data entries in
an array of multi-bit data words, each entry is said array
corresponding to a discrete point in the image to be displayed,

(B) a scanned-raster display device for generating illuminated
points on a display surface in response to applied data signals and

(C) means intermediate said data processor and said display
device and cooperating with said data processor for sequentially
accessing said words in said array for presentation to said display
device.
This claim is an older claim that can be compared to the first claim

provided above. This claim is indicative of the type of claims that were

72. 545 F.2d 141, 144 (C.C.P.A. 1976).
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allowed during the period of hostility against software patents in the
1970s. The structure cla'm examples above illustrate alternate ways of
reciting claims so that the combined barriers of Benson, Flook, Diehr, and
the Freeman-Walter-Abele test can be readily overcome in both the USPTO
and the federal courts.

2. ADVANTAGES OF SOFTWARE STRUCTURE CLAIMS

Software structure claims, a few of which have been illustrated
above, continue to be a popular claim choice for software patent
practitioners. These claims appear in roughly half of all software patents
issued in the U.S.73 The value of software structure claims is that these
claims are easy to interpret or amend to overcome 35 U.S.C. § 101
barriers in either the licensing, litigation, or prosecution of the patent.74 In
addition, having allowed claims when on appeal to the USPTO Board of
Appeals or the CAFC is a definite tactical advantage, since a patent with
a few allowed claims is more likely to be issued in some form than a
patent with all claims rejected. The software structure claims are also
most likely to be allowed as statutory subject matter under 35 U.S.C.
§ 101 earlier in the prosecution history. From personal experience, in
some cases, structure claims are allowed long before process claims are
allowed under 35 U.S.C. § 101. Therefore, structure claims can be used in
a relatively safe manner to test the specific USPTO Examiner assigned to
your patent application. This strategy may allow a practitioner to
determine easily the point at which this particular Examiner or art group
is drawing the distinction between patentable subject matter and
unpatentable subject matter under 35 U.S.C. § 101. The software
structure claim may also be used to identify language which will favor 35
U.S.C. § 101 patentability, and to identify language that is best avoided
for that particular art group or Examiner.

In summary, there are two preferred structural software claim types.
The first type of structural software claim requires that the software
practitioner break the software program into distinct functional pieces or
blocks. Most programmers write code in easy-to-identify discreet
segments. In fact, most programming languages used today are structured
to reinforce this practice.75 The practitioner first parses the program into

73. Data based on a randomly-selected sample of approximately 500 software patents
studied by the author. For a few specific examples of structure or apparatus claims
reviewed by the author, see U.S. Patent Nos. 5,349,518 (1994) (claim 3), 5,349,680 (1994)
(claim 1), 6,359,724 (1994) (claim 18), 5,361,361 (1994) (claim 1), and 5,386,375 (1995)
(claim 9). Other patents studied for this comment are on file with the author.

74. See supra note 67.
75. Most languages such as Lisp, PASCAL, FORTRAN, C, C++, Prolog, Parlog, assembly

language, Basic, ML, Smalltalk, Ada, and COBOL, are designed to allow for code creation
using the common software methodology of "divide and conquer."
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the different code segments, function calls, procedures, etc., then drafts
the claim to make these software routines appear as hardware. In
essence, the different portions of memory that contain different software
routines are each presented as separate physical elements. Each element
includes at least a portion of the CPU and electrical busing as needed for
proper software execution. For example, a software routine that adds is
an "adder," a software routine that sorts is a "sorter," and a software
routine that rasterizes is a "rasterizer." One way to get this point across
to the inventor is to ask the inventor to design a customized CPU
containing circuitry optimized to her algorithm. This block diagram is
usually the block diagram of the functionality of the software and defines
the boundaries for which the patent attorney is looking. This model for
the software claim looks like the following:

1. A computer system comprising:
<first software segment described as an object>;

<last software segment described as an object>.
The second type of software structure claim is the general software

structure claim. This claim recites conventional computer technology,
with the memory storing the software for execution on the computer
system. The general format is as follows:

1. A computer system comprising:
a central processing unit;
<additional hardware disclosure for the circuitry coupled to
the CPU, as is prudent>;
a memory unit comprising:
<insert novel software here>.

The use of one or both of these two structure claim formats is
advantageous when battling 35 U.S.C. § 101 barriers in litigation,
licensing, or prosecution.

C. Software Process Claims with Structural Limitations or Practical
Application Limits

Software process claims are the most common form of software
claim found in recently issued U.S. software patents. These claims recite
methods for performing some operation where the elements of a process
claim are individual steps in the process. Software process claims can be
found in roughly 85% of all issued U.S. software patents.76 The following

76. Data based on a randomly-selected sample of approximately 500 software patents
studied by the author. For a few specific examples of me tod or process claims reviewed by
the author, see U.S. Patent Nos. -5,349,518 (1994) (claim 1), 5,349,680 (1994) (claim 6),
5,359,724 (1994) (claim 1), 5,361,361 (1994) (claim 7), and 5,386,375 (1995) (claim 1).
Other patents studied for this comment are on file with the author.
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is a brief study of software process claims in issued U.S. patents. This
study is intended to aid practitioners in drafting software process claims.

1. EXAMPLES OF SOFTWARE PROCESS CLAIMS: CLAIMING
THE ALGORITHM AS A METHOD OF OPERATION

The software process claims typically found in issued software
patents contain either limitations which are structurally significant or
those which restrict the software process to a practical real-world
application, which is usually external to the computer system.
Specifically, software process claims must be either: (1) drafted with
substantial structural limitations; (2) drafted to contain physical post-
processing activities; or (3) be limited in scope to a practical application
within the technological arts (i.e., have some external physical use or
effect outside of the computer itself).77

An example of a process claim that conforms to these limits is taken
from claim 15 of U.S. Patent No. 5,339,424 (1994):

Process Claim Example 1. A method for compiling and editing a
source program including a first program division written in a first
programming language and a second program division written in a
second programming language, comprising the steps of:

compiling said second program division to produce a second
module,

providing said first program division with reference
information for referencing said second module said reference
information comprising an identifier assigned by an operating
system to a first module obtained by compiling the first program
division;

compiling said first program division to produce the first
module and to obtain the identifier of the first module, and

registering said second module so that said second module can be
referenced by using the identifier assigned to said first module by
the operating system.
Notice that this claim recites structural limitations such as

"module," "division," "identifier," and "information," which may simply
be binary bits of memory. These structural limitations render this
software claim statutory subject matter under 35 U.S.C. § 101 as
interpreted by the case law previously discussed.78

Another software process claim found to be statutory under 35
U.S.C. § 101 comes from In re Chatfield.79  This case illustrates that
significant structural limitations in a process claim may render the claim

77. Guidelines, supra note 57, at 430-32.
78. See supra part II.A.
79. 545 F.2d 152, 154 (C.C.P.A. 1976)
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statutory under 35 U.S.C. § 101, even if they are contained only within
the preamble: °

Process Claim Example 2. A method of operating a computing
system upon more thahi one processing program concurrently for
improving total resource utilization, said computing system
comprising at least one central processing unit, having a logic and
main memory function and an interrupt capability, and a plurality
of peripheral resources capable of functioning in parallel with the
central processing unit, comprising steps for:

(1) accumulating system utilization data for at least one
processing program for at least one resource, said system utilization
data comprising resource activity and/or resource degradation
data;

(2)(a) at spaced intervals interrupting the processing programs
and analyzing the system utilization of at least one processing
program;
(2)(b) based on this analysis regulating resource access by assigning
an individual resource access priority and/or preventing resource
access altogether in an unlike manner to at least two resources for a t
least one processing program to increase thruput;

(3) resuming the operation of the computing systems on the
processing programs; and,

(4) continually repeating steps (1) to (3).
The above claim from Chatfield is of a form that will be allowed over

35 U.S.C. § 101 as interpreted by case law discussed above.8

The following example, taken from claim 1 of U.S. Patent No.
4,888,683 (1989), illustrates that a limitation of "memory" throughout a
software claim may be enough to render a claim statutory subject matter
under 35 U.S.C. § 101:82

Process Claim Example 3. A method for loading a program in a
distributed processing system including a plurality of information

80. Claim preamble limitations have and have not been interpreted by courts as being
material limitations to infringement of a claim. Compare Derman v. PC Guardian, No. 95-
1263, 1995 WL 746237, at "1 (Fed. Cir. Dec. 15, 1995) ("cassette tape chamber" in preamble
was read as a material limitation to the scope of the claim since it was also referenced in
the body of the claim); In re Paulsen, 30 F.3d 1475, 1479 (Fed. Cir. 1994) (terms appearing in
a preamble may be deemed limitations of a claim when they "give meaning to the claim and
properly define the invention" (citations omitted)); with Loctite Corp. v. Ultraseal Ltd., 781
F.2d 861, 868 (Fed. Cir. 1985) (claim preamble language is not a limitation when it simply
states a purpose or intended use of the invention); Vaupel Textilmaschinen KG v.
Meccanica Euro Italia S.P.A., 944 F.2d 870, 880 (Fed. Cir. 1991) (where a reference to the
preamble in the claim body is to a term indicating a reference point for claimed structure,
then the preamble does not become a claim limitation). It seems reasonable that a claim
limitation relied upon in the preamble to overcome a 35 U.S.C. § 101 rejection would estop
the patent holder from subsequently arguing that the limitation is not material.

81. See supra part II.A.
82. See also In re Warmerdam, 33 F.3d 1354, 1360-61 (Fed. Cir. 1994) (dependent claim 5

held to be patentable subject matter while base claim 1 was unpatentable subject matter; the
only structural addition to claim 5 was "memory").
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processing units interconnected by a transmission system, comprising
the steps of:

storing at least one program and its identifier in a memory of a t
least one of said information processing units;

retrieving from said memory at least one stored program based
on information relating to a program to be loaded

transmitting said at least one stored program retrieved from
said memory and its identifier; and

receiving a receiving program based on said identifier of said at
least one stored program being transmitted and loading the
received program in a memory in at least one information processing
unit other than said information processing unit transmitting said
stored program and its identifier.
The next example, taken from claim 37 of U.S. Patent No. 5,461,488

(1994), suggests that if an algorithm is limited to a field of technical use
and an entire algorithm is not preempted, the USPTO will allow the
claim:

Process Claim Example 4. A method for routing facsimile
transmissions through a computer system, the method comprising
the steps of:

(a) receiving a facsimile transmission wherein the facsimile
transmission is received in a first data format;

(b) converting the first data format of the facsimile
transmission to a second data format which is textual, the
converting performing human language translation when needed;

(c) scanning the second data format in a textual manner to
identify a matching alphanumeric string within the second data
format which matches at least one predetermined string stored in
memory, if no exact match is found between the second data format
and the at least one predetermined string, the step of scanning
performs an error analysis to find a most-closely associated string
matching string to use as the matching string or assigns a default
matching string as the matching string if error analysis passes a
predetermined error threshold;

(d) setting a facsimile destination based upon the matching
string from step (c);

(e) electronically communicating the facsimile transmission to
the facsimile destination;

(f) logging information from the steps (a) through (e) in a log
file; and

(g) repeating steps (a) through (f) for a plurality of facsimile
transmissions.
The process claims described above are not presented because they

are exceptional in form or scope. They are merely claims which have been
found by a federal court or by the USPTO to be statutory under 35
U.S.C. § 101 due to a proper degree of structural limitations or
application limitations. The differences in claim style and language
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illustrated by the examples above are often a matter of taste and not a
matter of law.

2. ADVANTAGES OF SOFTWARE PROCESS CLAIMS

Using process claims in a software patent application has several
advantages. It is easy for a software inventor and a software patent
attorney to view software as a process rather than an apparatus. In
many cases, the software engineer or software programmer who is the
client will know a great deal about software development or programming
while knowing little or nothing about hardware design. It is not unusual
for the software inventor to fully understand portions of a patent which
indude psuedocode, process flowcharts, and a C code appendix, while
on the other hand have minimal knowledge about computer structure,
electrical block diagrams, hardware peripherals, and electrical/logic
circuits. It does not take an auto mechanic to drive a car, and likewise, it
does not take an electrical engineer to program a computer in a novel
manner. Therefore, process claims are a natural prosecution choice for an
inventor to fully understand and appreciate what is being claimed, and
for the patent practitioner to work effectively with the software inventor.

From personal experience, software process claims are usually less
likely to pass 35 U.S.C. § 101 muster than are software structure claims.
Nonetheless, process claims provide good common ground for a
practitioner to understand the technical details of the software invention,
while allowing the inventor a first exposure to claim drafting. Process
claims may also offer the advantages of not requiring notice and/or
marking in order to obtain a full 6-year statute of limitations for
infringement damages.83 Therefore, software process claims are useful
additions to most software patent applications.

83. See 35 U.S.C. §§ 286, 287 (1994) (describing limitations on damages); see also Wine
Ry. Appliance Co. v. Enterprise Ry. Equip. Co., 297 U.S. 387 (1936) (no duty to mark or give
notice in lieu thereof if the patentee is using his/her patented process). However, for a
CAFC opinion that may affect the breadth of interpretation given the Wine Ry. Supreme
Court decision, see Devices for Medicine, Inc. v. Boehl, 822 F.2d 1062 (Fed. Cir. 1987)
(where there is a combination of both structure and process claims, a lack of marking and
notice may bar increased damage recovery for the process claims). The hypothetical
situation is when Company A is infringing Company B's software patent from 1988 to
1996, where Company B's patent contains method claims and apparatus/structure claims.
Assume that Company B was not marking disks with the many sotare patents Company B
has in its patent portfolio. Company B finds out about the infringement by Company A in
1996. Company B can begin damage accumulation under 35 U.S.C. §§ 286 and 287 from the
software apparatus/structure claims only from the time of notice to Company A or from the
time a complaint is filed. Regarding the software process claims, an argument can be made
under Wine Ry. that the i gement of the software process claims should be awarded
damages from 1990 to 1996 under 35 U.S.C. § 286.
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III. CONVENTIONAL MEANS-PLUS-FUNCTION CLAIMS

A. The Case Law Approving of Means-Plus-Function Claims for
Software Innovations

The CAFC recently approved the use of means-plus-function
claims84 within software patent applications.8 5 The elements of a means-
plus-function claim will be of the form "means for <insert function/action
performed>." Historically, the USPTO attempted to view the means-
plus-function claim as a mere permutation of a process claim format.86

Accordingly, the Examiner would state that the claim recited an
"algorithm" and reject the means-plus-function claim outright.

However, in Iwahashi, the court clearly indicated that any process
can be termed an algorithm and that this categorization should not bar
patentability.87  The court in Iwahashi also wrote that means-plus-
function claims must be analyzed as a whole, and that "claims shall be
construed to cover the corresponding structure, material, or acts
described in the specification and equivalents thereof."88 Thus, the claim
at issue in Iwahashi was interpreted to read on the ROM structure
disclosed in the specification.89 Accordingly, the structural support in
Iwahashi's disclosure was enough to warrant a finding of patentable
subject matter under 35 U.S.C. § 101.

In a similar holding, the CAFC further approved of means-plus-
function claims in software patent applications in In re Alappat.9 ° In
Alappat, the court held that "the appealed decision should be reversed
because the appealed [means-plus-function] claims are directed to a
'machine' which is one of the categories named in 35 U.S.C. § 101."' The
court continually noted that novel software on a known computer creates
a "new machine" and this "new machine" is statutory subject matter

84. Means-plus-function claims are authorized in 35 U.S.C. § 112, para. 6 (1994).
85. See In re Iwahashi, 888 F.2d 1370, 1374 (Fed. Cir. 1989); In re Alappat, 33 F.3d

1526, 1540-41 (Fed. Cir. 1994) (en banc).
86. See Alappat, 33 F.3d at 1539, which is one example of this phenomenon where

process claims and means-plus-function claims are similarly treated.
87. Iwahashi, 888 F.2d at 1374 (every step-by-step process, be it electronic or chemical

or mechanical, involves an algorithm in the broad- sense of the tern, and it would be
detrimental to our patent system to deny inventors patent protection on algorithms).

88. Id. at 1375 (quoting 35 U.S.C. § 112, para. 6 (1994)).
89. Id. at 1373.
90. 33 F.3d 1526 (Fed. Cir. 1994) (en banc); see also In re Trovato, 60 F.3d 807 (Fed. Cir.

1995) (en banc). Trovato is a significant case following Alappat because the CAFC initially
held the claims at issue to be unpatentable under 35 U.S.C. § 101. In re Trovato, 42 F.3d
1376 (Fed. Cir. 1994). However, in a rehearing en banc, the court reversed the earlier
finding and held for patentable subject matter in accordance with Alappat. Trovato, 60 F.3d
807.

91. Alappat, 33 F.3d at 1536.
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under 35 U.S.C. § 101.92 For example, the court argued that "[als is
evident, claim 15113, unquestionably recites a machine, or apparatus,
made up of a combination of known electronic circuitry elements."94 The
court further explained that "claim 15 would read on a general purpose
computer programmed to carry out the claimed invention" and "a general
purpose computer in effect becomes a special purpose computer once it is
programmed to perform particular functions pursuant to instructions
from program software."9 5

Many software practitioners applauded the decision in Alappat as a
sweeping affirmation that software was indeed patentable.96 However,
much of the language in Alappat seems to suggest that the machine and
software are together patentable as a combination, but the software
standing alone, even though novel, is not patentable without the "new
machine" limitation. Alappat clearly can be interpreted to suggest that
any means-plus-function claim in a software application is limited to the
specific hardware implementation illustrated in the patent figures or
disclosed in the patent specification. Alappat can also be interpreted as
allowing means-plus-function claims to read on software only when the
software is installed on a computer system (i.e., the "new machine"),
even though the software is novel independent of the computer
technology used.97 Under this interpretation, many currently issued
software means-plus-function claims would arguably not be capable of
being read directly on software products or articles of manufacture. This
interpretation would have an adverse impact in terms of royalty base,

92. A "new machine" is not pure software. A "new machine" is a computer, CPU, or
memory, not just the pure software embodied as electrical signals on a disk, electrons in an
SRAM cell, functional Os and is on paper, charge on a telephone line, or a set of computer
opcodes and bytes.

93. Claim 15 is reproduced infra part III.B.
94. Alappat, 33 F.3d at 1541.
95. Id. at 1545 (citations omitted). It is important to note that significant structure was

disclosed in the specification of Alappat.
96. See Maria T. Arriola, In re Alappat and Beyond: A New Approach to the

Patentability of Mathematical Algorithms and Computer Programs in the United States?, 5
FED. CIRCUr" B.J. 293 (1995); C. 'Mark Kittredge, The Federal Circuit and Non-Patentable
Subject Matter Under In re Alappat and In re Warmerdam, 11 COMPUTER & HIGH TECH. L.J.
261 (1995); Sang Hui Michael Kin, In re Alappat: A Strict Statutory Interpretation
Determining Patentable Sub ect Matter Relating to Computer Software?, 13 J. MARSHALL J.
COMPUTER & INFO. L. 635 (1995); James R. Gooaman et al., Toward a Fact-Based Standard for
Determining Whether Pro ammed Computers are Patentable Subject Matter: The Scientific
Wisdom of Alappat and Tgorance of Trovato, 77 J. PAT. & TRADEMARK OFF. Soc'y 353
(1995).

97. See generally Jonathan N. Geld, General Does Not Mean Generic: Shedding Light on
In re Alappat, 4 TEX. INTELL. PRoP. L.J. 71 (1995). Historically, this author used software
means-plus-function software claims as a mechanism to obtain patent claims which would
read on floppy disks, CDs, ICs, pure software code, etc., which contained the novel
algoritlhm(s).
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contributory infringement, and the like, which will be addressed later in
this paper.98

B. Alappat-Type Means-Plus-Function Software Claims

1. EXAMPLES OF MEANS-PLUS-FUNCTION SOFTWARE
CLAIMS

Alappat-type means-plus-function software claims contain a
preamble followed only by two or more means-plus-function clauses that
describe the software in a functional manner.99 Because the means-plus-
function claim provided a convenient way in which to hide the intangible
software invention or abstract software concepts in a structural form,
means-plus-function claims were commonly found in patents issued by
the USPTO long before the Alappat decision was published.' 0 The
following is claim 15, found statutory under 35 U.S.C. § 101 in
Alappat:101

Means-Plus-Function Claim Example 1. A rasterizer for converting
vector list data representing sample magnitudes of an input
waveform into anti-aliased pixel illumination intensity data to be
displayed on a display means comprising:

(a) means for determining the vertical distance between the
endpoints of each of the vectors in the data list;

(b) means for determining the elevation of a row of pixels that
is spanned by the vector;

(c) means for normalizing the vertical distance and elevation;
and

(d) means for outputting illumination intensity data as a
predetermined function of the normalized vertical distance and
elevation.
Another Alappat-type means-plus-function claim is provided by

claim 39 of U.S. Patent No. 5,461,488 (1994):
Means-Plus-Function Claim Example 2. An electronic facsimile
communicator comprising:

means for receiving a facsimile transmission and storing the
facsimile transmission in a first data format;

means for transforming the first data format to a second data
format;

means for translating the second data format or the first data
format from a first human language to a second human language

98. See discussion infra part IV.
99. See 35 U.S.C. § 112, para. 6 (1994).
100. See, e.g., U.S. Patent Nos. 5,083,262 (1992) (claim 8), 5,280,613 (1994) (claim 13),

5,125,087 (1992) (claim 19), and 5,201,042 (1993) (claim 9).
101. In re Alappat, 33 F.3d 1526, 1539 (Fed. Cir. 1994) (en banc).
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wherein: (1) the first human language is a language used in the
facsimile transmission; (2) the first human language is not capable
of being scanned to determine a recipient; and (3) the recipient of
the facsimile data cannot understand the first language but can
understand the second human language;

means for scanning the second data format to determine the
recipient of the facsimile transmission out of a plurality of
potential recipients in a local area network, if no direct recipient is
determined, a default recipient or a recipient identified by the
means for scanning as being the most likely intended recipient of
the facsimile transmission is set to be the recipient;

means for electronically routing the facsimile transmission to
the recipient chosen from the plurality of potential recipients by
the means for scanning; and

means for storing log data to keep a history of past electronic
routings of facsimile data.

2. PRACTITIONERS' USE OF MEANS-PLUS-FUNCTION
CLAIMS

Software practitioners initially used Alappat-type means-plus-
function claims to hide an algorithm in a structure-like claim format.
Their hope was that the means-plus-function claim would read on the
pure software and subroutines of the software without the need for the
software to be installed on a computer before infringement occurred.
Alappat claims are easy to draft in a broad and sweeping manner. For
example, if the novel software contained the three subroutines A, B, and
C, one would simply draft a claim reciting an apparatus comprising:
means plus function doing A, means plus function doing B, and means
plus function doing C. The practitioner usually hoped that the means-
plus-function claim would read on the pure software. However, to be
safe, most experienced practitioners typically disclosed electrical block
diagrams and the like in the specification, where the means plus function
doing A, B, and C were different segments of programmed memory,
possibly along with portions of a CPU or specifically disclosed
hardware. In some cases, a specially designed hardware system or
custom-designed CPU could be illustrated by the software specification
to support further means-plus-function claims. In essence, means-plus-
function claims were used as a special multipurpose structure claim
which practitioners hoped would transcend the conventional structural
limitations of the structure claims.

Practitioners who include sufficient structure and hardware
diagrams in their figures and detailed descriptions in their specification
are now found to have statutory means-plus-function software claims
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that are most likely limited in scope to the disclosed hardware and
equivalents thereof by virtue of the "new machine" doctrine of Alappat.1°2

Those who do not indude significant structure in their software patent
applications run a significant risk of losing their means-plus-function
software claims under 35 U.S.C. § 101 for failure to comply with the
"new machine" requirements of Alappat, Trovato, and Iwahashi.1°3 In light
of these cases, means-plus-function software daims are strongly tied to
disclosed structural features. Accordingly, these claims arguably obtain
no more patent coverage, and possibly less coverage, than conventional
software structure claims.

IV. LIMITATIONS OF CONVENTIONAL SOFTWARE CLAIMS

Even though the conventional software claim styles discussed above
have some advantages, these claim styles may create significant problems
if an applicant relies solely upon them in her patent application. Some
problems include loss of scope of infringement, loss of royalty base, less
patent value in licensing, loss of remedies against foreign companies,
being forced into contributory infringement positions as opposed to direct
infringement positions, and loss of remedy in the absence of direct
infringement. This section discusses these problems and suggests
solutions via creative claim drafting techniques.

A. Conventional Software Claims Are Less Likely To Be Infringed

The numerous court opinions discussed above require either
significant structural limitations or narrow/specific application for
conventional software claims. This is true not only for structure and
process claims, but also for Alappat-type means-plus-function claims.
The holding in Alappat clearly could be construed to limit the "means"
recited in the claims to the structural disclosure of the specification,
consequently giving no more coverage than software structure claims in
many circumstances.10 4  These limitations decrease the scope of the
software innovation, thereby rendering conventional software claims less

102. Means-plus-function claims are generally assumed to be subject to a two-tiered
equivalents analysis. A first equivalents analysis is performed under the language of 35
U.S.C. § 112, para. 6, and a second equivalents analysis is performed under the doctrine of
equivalents. For discussion on the doctrine of equivalents, see Scripps Clinic & Research
Found. v. Genentech, Inc., 927 F.2d 1565, 1580-81 (Fed. Cir. 1991); Hilton Davis Cher. Co.
v. Warner-Jenkinson Co., 62 F.3d 1512 (Fed. Cir. 1995) (en banc); Atlas Powder Co. v. E.I.
Du Pont De Nemours & Co., 750 F.2d 1569, 1578-81 (Fed. Cir. 1984); National Presto
Industries, Inc. v. The West Bend Co., 76 F.3d 1185, 1190-92 (Fed. Cir. 1996).

103. Given Markman and Hilton Davis, discussed supra note 67, a hardware or "new
machine" construction/interpretation cannot be properly given to all pertinent elements of
the claim if the hardware is not properly disclosed in the specification.

104. See supra part III.B.2.
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likely to be infringed than an analogous hard-wired electronic design
claim of similar scope and function. Accordingly, the limited scope for
these types of claims results in lower royalties and an overall lower
patent value for licensing. Therefore, the structure-heavy interpretation of
software claims is by itself a disadvantage that software patent
practitioners should avoid whenever possible.

B. Contributory Infringement Limitations of Conventional Software
Claims

Conventional software claims also lead to inherent contributory
infringement barriers that do not arise when most non-software U.S.
industries assert U.S. patents. If a practitioner can avoid these
contributory infringement barriers or reduce their severity, the value of the
client's software patent will increase significantly.

1. A HYPOTHETICAL SITUATION BETWEEN IBM AND
MICROSOFT

To illustrate one of many possible contributory infringement
problems with conventional software structure claims, software process
claims, and software means-plus-function claims, please consider the
following example. Suppose a first company manufactures both
hardware platforms and software products for commercial use. This
company, to show the reality of the problem, could be any one of Apple,
IBM, HP, Motorola, Sun, AT&T, Texas Instruments, Intel, or many other
foreign or domestic companies. Assume, for example, that the first
company is IBM. Suppose that a second company manufactures only
software (e.g., Microsoft, Lotus, Borland, Adobe, Stac or Netscape).
Assume the second company is Microsoft.

IBM sells hundreds or thousands of hardware platforms or
computers to a third company (assume GM for example). IBM has a
significant number of hardware patents on the computers sold. IBM also
has patents on various software packages, such as word processors,
OS2TM, and like software that will execute on the computers sold to GM.
All of these IBM software patents contain only structure claims, process
claims with structural limitations, and means-plus-function claims, in
accordance with federal case law. All of IBM's structure claims contain
limitations like "data cache," "CPU," "control bus structures,"
"computer memory," and "electrical signal." The process software
claims are likewise limited to physical applications, structure, and
occurrences that can only result after installation of the software onto a
computer platform.

Instead of buying the IBM software for the IBM computers, GM
would like simply to buy the IBM hardware platforms from IBM and
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purchase the software from Microsoft. Therefore, GM buys
Windows95TM instead of OS2TM, WordTM instead of the IBM word
processor, etc., and installs the Microsoft software on the IBM computers.
Process steps such as sorting, reading, transmitting, compiling, writing,
and encoding, are not performed by Microsoft but are performed by GM
after the software is installed onto a computer. Assume that the installed
and executed Microsoft programs infringe several of IBM's software
patents and IBM sues Microsoft.

2. IBM CAN ONLY SUE MICROSOFT FOR CONTRIBUTORY
INFRINGEMENT

Microsoft states that it is not a direct infringer, even though direct
infringement occurred when GM installed the program and/or executed it
via a CPU. Microsoft argues it does not make any hardware and that it
cannot infringe the hardware limitations in the structure claims until GM
installs or executes the software. Accordingly, GM is the direct infringer
of the software structure claims. Microsoft then argues that it is not a
direct infringer of the process claims because operations like "sorting,"
"scheduling," "reading," and "transmitting" are performed by GM and
not by Microsoft. Instead, Microsoft ships CDs and magnetic disks that
GM purchased and subsequently installed on the IBM computers, which
then performed these operations and infringed various IBM patents.
Therefore, contributory infringement and not direct infringement must be
proved to find that Microsoft infringed IBM's patents."l 5

The simple threat of a more complex contributory infringement suit
may reduce a patent's value in licensing, reduce royalty base, disrupt
customer relationships, and in general be wholly undesirable. This is
especially true if we consider that the whole issue could be diffused by
the patent drafter for roughly a $100 increase in filing fee.106 By adding
one or more of the claims discussed herein for the roughly $100 fee (plus
the cost of drafting), direct infringement theories can be more easily
pursued with an increased likelihood of success. 10 7 However, the loss in
this example is far greater than the cost of increased litigation fees,
inconvenience or reduced patent revenues. Under contributory
infringement, the plaintiff must show: (1) knowledge on the part of the

105. As an aside, the business impact of this situation is also great. GM is probably not
enjoying its participation (e.g., third party discovery) in a multimilion-dollar law suit,
when GM's objective is to keep a good working relationship with all of its suppliers,
vendors and customers. Therefore, contributory infringement claims may create
unavoidable business strain which may be a disincentive for IBM to bring suit to protect
its patent rights.

106. See 37 C.F.R. §§ 1.16(b)-(c) (1996) for additional filing fees due to additional
independent claims in excess of three and additional total claims in excess of twenty.

107. See discussion infra parts V, VI, VII.

Vol 11.2



1996 DRAFTING STRATEGY FOR U.S. SOFTWARE PATENTS

defendant; (2) direct infringement; and (3) that the Microsoft algorithm or
software in suit is not staple and has no substantial noninfringing uses.10 8

All three of these elements pose additional hurdles that IBM must now
overcome in a patent suit. The cost of addressing these issues in licensing
or litigation will be far more expensive than a $100 claim drafted by a
practitioner. Furthermore, these contributory infringement issues may
result in further revenue losses to the patent holder due to a weakened
settlement position or an adverse judgment.

3. MICROSOFT'S ARGUMENTS AGAINST CONTRIBUTORY
INFRINGEMENT

Microsoft can formulate many arguments by which it may avoid
liability under a contributory infringement theory. Microsoft may argue
that GM purchased the computers from IBM, and therefore, theories of
implied license,10 9  exhaustion, 110  and implied warranty of
fitness/merchantability' 11  dictate that GM cannot be liable for
infringement of those software patents owned by IBM that contain
structural limitations. The structural limitations, such as "data cache,"
"CPU," "control bus structures," physical steps, and so on, in the IBM
software claims could not possibly be directly infringed by GM. As long
as one limitation in a claim is not infringed by GM, there is no direct
infringement. If there is no direct infringement, there is no contributory

108. See Total Containment, Inc. v. Environ Products, Inc., 921 F. Supp. 1355, 1401-02
(E.D. Pa. 1995); Marsh-McBimey, Inc. v. Jennings, 22 U.S.P.Q.2d 1621, 1624 (C.D. Cal.
1991); C.R. Bard, Inc. v. Advanced Cardiovascular Systems, Inc., 911 F.2d 670, 673 (Fed.
Cir. 1990).

109. See Aro Manufacturing Co., Inc. v. Convertible Top Replacement Co., Inc., 84 S.Ct.
1526, 1538 (1964) (when the patentee has sold the patented article or authorized its sale
and has thus granted to the purchaser an "implied license to use," he clearly cannot
thereafter restrict that use; "so far as the use of it was concerned, the patentee hadreceived
his consideration, and it was no longer within the monopoly of the patent."); Carborundum
Co. v. Molten Metal Equip. Innovations, Inc., 72 F.3d 872,878 (Fed. Cir. 1995) (license may
be implied, and implied license, like express license, is defense to patent infringement); Intel
Corp. v. ULSI Sys. Technology, Inc., 995 F.2d 1566, 1568 (Fed. Cir. 1993) (authorized sale
of a patented product places that product beyond the reach of the patent); McCoy v.
Mitsuboshi Cutlery, Inc., 67 F.3d 917, 921 (Fed. Cir. 1995) (citing Bloomer v. Millinger, 68
U.S. (1 Wall.) 340, 350 (1863)) (patentees are entitled to but one royalty for the patented
machine, and consequently when a patentee has himself constructed the machine and sold it,
or authorized another to construct and sell it, or to construct, use and operate it, and the
consideration has been paid to him for the right, he has then to that extent parted with his
monopoly, and ceased to have any interest whatsoever in the machine so sold or so
authorized to be constructed and operated).

110. See Cyrix Corp. v. Intel Corp., 846 F. Supp. 522, 539 (licensees' sale or other
transfer of microprocessors to manufacturer exhausted patent holder's rights); PCI Parfums
et Cosmetiques Int'l v. Perfumania, Inc., 35 U.S.P.Q.2d 1159 (S.D.N.Y. 1995) (patent rights
are exhausted subsequent to an authorized sale of the patented item).

111. See U.C.C. § 2-315 (1996) (discussing implied warranties for sales of goods).
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infringement. 112 Accordingly, under this argument Microsoft may have no
liability since the IBM patents contain only structure claims, process
claims containing structural limitations, and means-plus-function claims
(arguably limited to hardware as discussed above). This result hardly
seems equitable for IBM, given U.S. patent policy.

Microsoft may also pursue another theory. As software becomes
more of an integral part of our society, some algorithms and software
creations may possibly become staple or commonplace over time.
Consequently, these algorithms or software creations may have
substantial noninfringing uses. Think of algorithms and creations such as
the pointer, the window, a spreadsheet, a merge sort, do loops, a binary
search, ASCII, FFT algorithms, the hash table, object oriented concepts,
Internet communication protocols, the tree structure, the array, and
encoding, that have become commonplace and used in a variety of
different software settings. All of these items were once an invention, but
have over time arguably become staple or commonplace in either all
software programs or large portions of the software industry. Are
common software inventions such as these now as common as nails in a
picket fence?" 3

4. IBM'S ARGUMENTS FOR CONTRIBUTORY
INFRINGEMENT

IBM will assert several arguments to rebut the above theories of
Microsoft. For instance, the purchase price was not a reasonable royalty
for the many thousands of infringing copies of software that Microsoft

112. Carborundum, 72 F.3d at 876 (absent direct infringement of patent claims, there can
be neither contributory infringement nor inducement of infringement under 35 U.S.C. § 271).

113. For some case law on staple goods, see Oak Indus., Inc. v. Zenith Elec. Corp., 726 F.
Supp. 1525 (N.D. Ill. 1989) (ifpractice of patented ,,metd is incidental and necessary to
practice of unpatented meth, device is "staple," and there can be no contributory
infringement; however, if practice of patented method is not necessary or incidental to
practice of unpatented methods, jury can find that device as whole is not staple and that
seller is liable for contributory infringement); Dawson Chen. Co. v. Rohm and Haas Co.,
448 U.S. 176 (1980) (making or selling nonstaples especially made or adapted for use in
practicing a patent is contributory infringement, but m g or selling staples is not,
however, usefl in practicing a patent); RCA/Ariola Int'l, Inc. v. Thomas & Grayston Co.,
845 F.2d 773 (8th Cir. 1988) (finding that staple goods were cnommn consumable type of
goods such as office su plies); Preemption Devices, Inc. v. Minnesota Mining & Mfg. Co.,
630 F. Supp. 463, 471 n0 (E.D. Pa 1985) (products clearly designed to be used in a system
specified in the claims of the patent do not rise to the level of a staple article or commodity
of commerce suitable for substantial non-infringing use). Typically, only consumables or
inexpensive material that have wide application are found to be staple. See Hodosh &
Richardson-Vicks, Inc. v. Block Drug Co., 833 F.2d 1575, 1578 (Fed. Cir. 1987) (to
determine if defendant's goods are staple articles, the Court must look at the entire device,
notjust the part capable of practicing the claims); Haworth, Inc. v. Herman Miller, Inc-, 37
U.S.P.Q.2d 1080 (W.D. Mich. 1994) (in assessing whether a product is a staple article of
conimerce, the quality, quantity and efficiency of the suggested alternate uses are to be
considered).
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sold. Also, a general purpose computer is capable of many uses other
than that provided by Microsoft's software, and that for this reason a
court should find contributory infringement. Further, IBM will argue that
GM is liable for direct infringement and Microsoft is liable for
contributory infringement under the doctrine of equivalents as applied in
interpreting the means-plus-function claims. 114  Under this argument,
Alappat merely stands for the proposition that if the means-plus-function
claim reads on some type of structure in the specification, then the claim
is unquestionably acceptable under 35 U.S.C. § 101. Then IBM will argue
that the Alappat court did not intend to exclude pure software
embodiments from the infringement scope of means-plus-function claim
interpretation."-' In the alternative, assuming IBM's software patents
disclose both hardware block diagram figures and software flowcharts,
even if Alappat limits the interpretation of the means-plus-function claims
to hardware embodiments, the doctrine of equivalents extends the
claimed "means" to the disclosed software. 1 6 IBM will attempt to argue
that one of ordinary skill in the art would realize that the software and
hardware solutions are interchangeable, and that one is equivalent to the
other.

In response, Microsoft will take the position that the Alappat court
did intend to limit the means-plus-function claims to the hardware
embodiments (i.e., the "new machine") in the specification, and to allow
the means-plus-function claim to read on pure software violates 35
U.S.C. § 101 and the policy of invalidating patents that read on abstract
ideas. Further, Microsoft will state that when applying Hilton Davis to
the contributory infringement issue, software and hardware are radically
different from each other." 7 Any function-way-result argument will favor
Microsoft because software is arguably very different functionally from
hardware, and software is operated and developed in a substantially
different manner."1 Microsoft will therefore argue that there is no direct

114. See supra note 102.
115. See In re Alappat, 33 F.3d 1526, 1583 (Fed. Cir. 1994) (en banc) (a software

process is often interchangeable with a hardware circuit). This statement may be
interpreted to mean that hardware and software are equivalents under the doctrine of
equivalents.

116. See Valmont Indus., Inc. v. Reinke Mfg. Co., 983 F.2d 1039, 1043 (Fed. Cir. 1993)
("equivalent" under doctrine of equivalents results from insubstantial change which, from
the perspective of one of ordinary skill in the art, adds nothing of significance to the
clairmed invention; equivalent under doctrine of equivalents, though not literally meeting
claims, still infringes patent).

117. Hilton Davis Chem. Co. v. Wamer-Jenkinson Co., Inc., 62 F.3d 1512, 1517 (Fed. Cir.
1995) (en banc) (discussing the scope of doctrine of equivalents and its applications where
insubstantial differences exist between the claims and the infringin g product); see also In re
Donaldson Co., Inc., 16 F.3d 1189 (Fed. Cir. 1994) (means-plus-function claims should be
interpreted in light of the disclosure in the specification).

118. See Graver Tank and Mfg. Co. v. Linde Air Prods. Co., 339 U.S. 605,608-09 (1950)
(equivalents determined using the function-way-result test under which if the accused

1996
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infringement of any of IBM's claims. Microsoft will claim that it has a
complete defense and no liability under any interpretation of the claims in
the IBM software patents.

Who would win in the above scenario is not readily apparent, even
though Microsoft seems to have a stronger position because of the
arguments made above. At any rate, the IBM software patents are
reduced in value, harder to license, and more likely to be litigated by an
accused infringer-all due to the exclusive use of only conventional
structure, process and means-plus-function software claims." 9  The
above hypothetical clearly indicates that conventional software claims
may not adequately protect a software invention from infringing activity
in a timely and cost-effective manner.

V. ARTICLE OF MANUFACTURE CLAIMS

An effective way for IBM and others companies like it to avoid both
contributory infringement problems and case law requiring extensive
structural limitations is to draft article of manufacture claims for
software innovations. An article of manufacture claim for software is
any claim style that allows the claim to be read onto computer-readable
media without requiring a CPU or computer to be present, and without
requiring that the software code be executed to be infringed. Article of
manufacture claims read on software stored on a CD, floppy disk, tape,
RAM, and like computer-readable storage media. In addition, software
article of manufacture claims, if properly drafted, can cover the passive
transmission of software on the information superhighway. Article of
manufacture claims will consequently allow software corporations to
assert direct infringement claims against competitors that may not be
possible using conventional structure, process and means-plus-function
claims. Article of manufacture claims for software innovations will also

infringing product performs a similar function, in a similar way, with a similar result, then
equivalents will hold); see also Pennwalt Corp. v. Durand-Wayland, Inc., 833 F.2d 931, 925
(Fred. Cir. 1987) (equivalents must by found on an element-by-element basis or a limitation-
by-limitation basis within the claims).

119. What is even more troubling is that the IBMs of the world can no longer turn to
U.S. copyright law for protection as a secondary or primary means of protection. Not only
is indepencent creation a defense to copyright infringement where there is no access and
substantial similarity, the courts are now weakening copyright protection for higher levels
of hierarchical abstraction within software. See Lotus v. Borland, 49 F.3d 807 (1st Cir.
1995) (finding that a software user interface was not patentable since the software is a
method of operation barred from protection by the Copyright Act). Ideas and algorithms of
software patents cannot safely turn to copyright law tor protection in the near future. This
author feels that software protection must omne from somewhere within U.S. intellectual
property law. The best choice within U.S. intellectual proper law is the patent law
because copyright law provides too long a period of protection (75-100 years), requires no
governmental examination whatsoever, requires no publication notice as do patents, and
will almost certainly require a multimillion-dollar law suit to determine the scope of
protection before someone will license the technology for a substantial fee.
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render a software patent more valuable in licensing, less likely to require
litigation to prevent infringement, and less costly to enforce.

A. Introduction to Beauregard Software Article of Manufacture
Claims

Most people believe that article of manufacture claims for software
achieved legitimacy for the first time in 1995 via the USPTO's position in
In re Beauregard.120  Beauregard is not judicial precedent, but it clearly
indicates the USPTO's willingness to accept article of manufacture claims
for software inventions in some form, even though subsequent USPTO
policy may limit this form. The new software USPTO Examination
Guidelines, released in January of 1996, indicate that article of
manufacture claims may be allowed.' 2' However, it will probably be a
fight to get them issued.'22 Nonetheless, the theory that software
embodied on a tangible storage medium is patentable subject matter
under 35 U.S.C. § 101 is logically consistent with the reasoning used in
previous CAFC cases. 1 23 If software creates a "new machine" simply by
virtue of its presence within a computer storage area, then it must follow
that computer code resident on a transportable storage media should
likewise result in a statutory article of manufacture. After all, both the
article of manufacture and the machine are enumerated specifically in 35
U.S.C. § 101 as permissible subject matter. Furthermore, the court in In re
Warmerdam124 determined that even though a claim (claim 1) was not
statutory subject matter,125 it became statutory when a dependent claim
(claim 5) added a simple limitation of a "memory."'2 6 If "memory" is a

120. 53 F.3d 1583, 1584 (Fed. Cir. 1995)
121. Guidelines, supra note 57.
122. Until a precedential opinion is rendered by the CAFC, expect trouble regarding

article of manufacture claims in the USPTO. This author has had encounters with
Examiners subsequent to Beauregard where Beauregard-type claims were singled out and
scrutinized in excessive detail under 35 U.S.C. § 101. This attitude may continue in the
USPTO even after a precedential opinion is issued by the CAFC. It is not uncommon for art
oups in the USPTOto adopt an attitude that looks like nonacquiescence with respect to
e CAFC. Nonacquiescence to the CAFC on patent matters seems ridiculous and totally

unjustified. Nonetheless, the reality is that it is common to receive vigorous 35 U.S.C. § 101
rejections from the USPTO in 1996 that completely ignore all of the pro-software-patent
opinions from the 1990s, and instead rely totally on the anti-software patent opinions from
the 1970s.

123. See, e.g., In re Alappat, 33 F.3d 1526 (Fed. Cir. 1994) (en banc), discussed supra
part III.A.

124. 33 F.3d 1354 (Fed. Cir. 1994).
125. Id. at 1357. Claim 1 recites: "A method for generating a data structure which

represents the shape of physical object in a position and/or motion control machine as a
hierarchy of bubbles, comprising the steps of: first locating the medial axis of the object and
then creating a hierarchy of bubbles on the medial axis."

126. Id. at 1358. Warmerdam is an important case to keep in mind since it can plausibly
be interpreted as holding that adding the limitation "memory" to a nonstatutory claim
under 35 U.S.C. § 101 will render this claim statutory under 35 U.S.C. § 101. This
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critical limitation that renders non-patentable subject matter patentable,
then a claim drafted to a computer storage memory or media containing
software code should be patentable subject matter.

The debate regarding patentability of article of manufacture claims
using Alappat and Warmerdam as precedent may now be moot because the
exchange in Beauregard is right on point with the issue of whether or not
software article of manufacture claims constitute patentable subject
matter. 127 Furthermore, the USPTO conceded that article of manufacture
claims can be statutory subject matter in view of 35 U.S.C. § 101.128

However, the issue still remains, to what extent will these claims be
patentable through the USPTO?

B. Allowance of Article of Manufacture Claims Over 35 U.S.C. § 101

The USPTO's guidelines for 35 U.S.C. § 101 restrictions on software
article of manufacture claims are discussed in the recently published
"Examination Guidelines for Computer-Related Inventions." 9

Unfortunately, the new guidelines are not crystal clear. The USPTO
suggests that software claims that encompass any article of manufacture
in a generic manner should be patentable under 35 U.S.C. § 101 only if
the underlying recited process in the software claim is patentable. 130 For
instance, the Examiner must look to physical constraints or limited field
of use in the process portion of the claims for a favorable subject matter
determination."' The USPTO states, however, that any article of
manufacture claim that is limited to a specific manufacture is statutory
regardless of the nature or scope of the process limitations.132  This
position is similar to prior-stated USPTO examining positions.'3 3

technique could work wonders for mathematical algorithms, data structures, and other per
se nonstatutory subject matter, although the USPTO will put up a hard fight in many of
these circumstances.

127. See In re Beauregard, 53 F.3d 1583, 1584 (Fed. Cir. 1995).
128. Guidelines, supra note 57, at 429.
129. Id. at 429-30.
130. Id. at 429.
131. Cf. Parker v. Flook, 437 U.S. 584, 593 (1978) (claims must be examined as a whole

under 35 U.S.C. § 101 and not in selected pieces); Jones v. Hardy, 727 F.2d 1524, 1527 (Fed.
Cir. 1984) (reducing the claim to its general idea and rendering the claim not patentable on
this basis is improper); In re Gulack, 703 F.2d 1381, 1384 (Fed. Cir. 1983) (simply because a
portion of a claim is printed matter does not mean that this material should be discounted
from the claim under 35 U.S.C. §§ 101, 102, or 103). Therefore, selectively ignoring any
portion of a claim to render a 35 U.S.C. § 101 decision is improper.

132. Guidelines, supra note 57, at 429.
133. Article of manufacture claims which read on computer readable media have caused

the USPTO some anxiety for a significant period of time. For example, in June 1995, the
USPTO provided Proposed Guidelines for Computer-Implemented Inventions, 60 Fed. Reg.
28,778 (1995). In this document, the USPTO seemed to sugest that article of manufacture
claims for software stored on a disk would be allowed-only if "the specific physical
confiuration of the substrate of the computer-readable storage nvdium that represents the
data' is specifically laid forth in the claim. Id. at 28,780. This author and other
practitioners have interpreted this language to mean that if a CD was claimed, the
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An example of an article of manufacture claim is taken from claim
38 of issued U.S. Patent No. 5,461,488 (1994):

Article of Manufacture Claim Example 1. An electronic facsimile
communicator stored via storage media, the storage media
comprising:

a first plurality of binary values for receiving a facsimile
transmission and storing the facsimile transmission in a first data
format;

a second plurality of binary values for transforming the first
data format to a second data format;

a third plurality of binary values for scanning the second data
format to determine a recipient of the facsimile transmission out of
a plurality of potential recipients in a local area network, if no
direct recipient is determined, a default recipient or a recipient
identified by the third plurality of binary values as being the most
likely intended recipient of the facsimile transmission is set to be
the recipient;

a fourth plurality of binary values for electronically routing
the facsimile transmission to a recipient chosen from the plurality
of potential recipients by the scanning performed by the third
plurality of binary values; and

a fifth plurality of binary values for storing log data to keep a
history of past electronic routings of facsimile data.134

The claim above is not limited to any particular medium. The
recited "storage media" can be magnetic tape, optical disc, compact disc
(CD), hard disk, floppy disk, ferroelectric memory, electrically erasable
programmable read only memory (EEPROM), flash memory, EPROM,
read only memory (ROM), static random access memory (SRAM),
dynamic random access memory (DRAM), ferromagnetic memory, optical
storage, charge coupled devices, smart cards, and any sort of storage
media that is properly disclosed in the specification. The USPTO may
state that the claim thus reads on any article of manufacture and
accordingly will handle the claim as stated in the Examination

interrelation of the trenches (or like structure) on the CD substrate must be claimed to
render the claim patentable under 35 U.S.C. § 101. If a momory IC was claimed, specific
limitations of floating gate or ROM transistor placement and interconnection must be
claimed. In many cases, residual anxiety lived on in the USPTO for many years, often even
contrary to sweeping new federal court decisions such as Alappat and Iwahashi. Therefore,
the USPTO anxiety over article of manufacture claims must be investigated and understood
so that when residual anxiety about these new software claims surfaces in some art groups
and examiners in the USPTO, the software patent practitioners can better avoid cost
appeals and abandoned cases by providing a more intelligently crafted specification whic
leaves the attorney with an arsenal of possible responses to the Examiner's 35 U.S.C. § 101
rejection.

134. "Plurality of binary values" can be replaced with "computer instructions,"
"opcodes," "subroutines," "executable code," or "software," depending upon the mood of
the Examiner and the tastes of the inventor. The "storage media" in the preamble may be
replaced with "storage medium," "computer-readable nedium," "magnetic midium," etc., as
is deemed appropriate for the particular invention.
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Guidelines. 35  The use of other physical limitations and field of use
limits, such as "local area network," or "FAA transmission," will result in
the claim passing muster under USPTO procedures, since the claim does
not wholly preempt an algorithm in the abstract but is instead a claim
limited to a specific technology.13 6

If an Examiner rejects the article of manufacture claim with 35
U.S.C. § 101, the software patent practitioner may use two possible
avenues to rebut the rejection. First, within the originally filed patent
specification, one can provide detailed figures 1 37  and textual
description. 38  These detailed sections will lend enabling support to
claims that recite specific substrate configurations for the major software
storage media (CDs, magnetic disk, magnetic tape, and transistor-
configured IC memory) commonly used in the computer art. 39 This way,
any broad claims rejected under 35 U.S.C. § 101 for reading too
generically on any computer-readable manufacture will come into
compliance if amended to include "specific manufacture" claims for each
widely-used computer-readable medium. 40 However, this means that
the practitioner must: (1) draft at least four total claims to cover the four
most commonly used storage media,'4 ' (2) pay additional USPTO fees,'42

(3) lose (arguably forever) some exotic media coverage from the claims
(e.g., optical storage, ferroelectric storage), and (4) make the claims
narrower. Furthermore, under changes made to implement the General
Agreement on Tariffs and Trade (GATT), the patent term could last
nearly twenty years.1 43 Unfortunately, specific/narrow claims drafted to
specific storage media, such as a CD or a floppy disk, may be obsolete in
fewer than ten years, effectively reducing the valuable life of the software
patent.

The second way to approach a 35 U.S.C. § 101 rejection of an
article of manufacture claim is to attack the validity of the USPTO's
decision to ignore the article of manufacture limitations and to investigate
only the process limitations for a determination of patentability. 44 It is
probably desirable to attack the process described in the Examination

135. Guidelines, supra note 57, at 429.
136. See id.
137. 37 C.F.R. § 1.83(a) (1996).
138. 37 C.F.R. § 1.71 (1996).
139. Anything in the original specification can be selectively added to the claims to

overcome 35 U.S.C. § 101 hurdles. See supra text accompanying notes 69-71.
140. See Guidelines, supra note 57, at 429.
141. CD, magnetic disk, tape, and integrated circuit storage media.
142. See 37 C.F.R. §§1.16(b)-(c) (1996).
143. The term of patent is no longer seventeen years from issuance but twenty years

from filing. 35 U.S.C. § 154 (1994 & Supp. 1996).
144. Guidelines, supra note 57, at 429.
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Guidelines 4 ' as being improper in light of previous federal case law
before succumbing and amending the article of manufacture software
claims to include specific media configurations disclosed in the
specification. The practitioner should amend the claims to include
specific computer readable media only if she cannot convince the
Examiner that either the USPTO Examination Guidelines are improper or
that the claims already contain adequate structure to render them
patentable subject matter in view of 35 U.S.C. § 101.

The example below illustrates how a practitioner might amend the
Article of Manufacture Claim Example 1 above to describe a specific
storage embodiment, such as a compact disc (CD):

Article of Manufacture Claim Example 2. An electronic facsimile
communicator stored [via storage media] on a compact disc (CD)
having a top programmed surface the [storage media] compact disc
comprising:

a first plurality of [binary values] trenches formed within a
first portion of the top programmed surface which are spatially
configmred to provide a first set of binary values for receiving a
facsimile transmission and storing the facsimile transmission in a
first data format;

a second plurality of [binary values] trenches formed within a
second portion of the top programmed surface which are spatially
configured to provide a second set of binary values for transforming
the first data format to a second data format;

a third plurality of [binary values] trenches formed within a
third portion of the top programmed surface which are spatially
configured to provide a third set of binary values for scanning the
second data format to determine a recipient of the facsimile
transmission out of a plurality of potential recipients in a local
area network, if no direct recipient is determined, a default
recipient or a recipient identified by the third plurality of binary
values as being the most likely intended recipient of the facsimile
transmission is set to be the recipient;

a fourth plurality of [binary values] trenches formed within a
fourth portion of the top programmed surface which are spatially
configured to provide a fourth set of binary values for electronically
routing the facsimile transmission to a recipient chosen from the
plurality of potential recipients by the scanning performed by the
third plurality of binary values; and

a fifth plurality of [binary values] trenches formed within a
fifth portion of the top programmed surface which are spatially
configured to provide a fifth set of binary values for storing log
data to keep a history of past electronic routings of facsimile data.
The strategy outlined above should adequately protect software

article of manufacture claims from rejection under 35 U.S.C. § 101.

145. Id.
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Because persisting USPTO practice for examining software inventions
and the tests from the CAFC are largely form over function, a good
software practitioner will disclose a substantial degree of hardware and
physical substrate configuration in the software specification. The
practitioner will not initially claim these; rather, she will first attempt to
obtain broad software process and article of manufacture claims. If this
technique becomes too expensive or takes too much time, and thus loses
too many years of protection for the client under the new 20-years-from-
filing patent term, the practitioner should then gradually amend claims to
contain more hardware and physical limitations. The practitioner can
continue this process until the claims are either allowed with reasonable
scope or the USPTO/CAFC begins setting precedent that would
invalidate every hardware/computer patent ever issued in U.S. history.
It is unlikely that the USPTO or the CAFC would ever go that far.

C. USPTO Rejection Techniques Under 35 U.S.C. §§ 112 and 103

To limit the patentability of article of manufacture claims, the
USPTO can, and probably will, use a three-front attack on these claims.
The USPTO may use: (1) 35 U.S.C. § 101; (2) 35 U.S.C. § 112; or (3) 35
U.S.C. § 103, or any combination of the above, to attack the software
article of manufacture claims. The rejection techniques under 35 U.S.C. §
101 have been discussed above. The following sections discuss the
USPTO attacks using 35 U.S.C. §§ 112 and 103.

1. THE 35 U.S.C. § 112 REJECTION OF ARTICLE OF
MANUFACTURE CLAIMS

In addition to challenges under 35 U.S.C. § 101, the USPTO has
been, and may still be, ready to reject any Beauregard article of
manufacture claims as not enabled under 35 U.S.C. § 112, first
paragraph. The USPTO's position would be "you claim an article of
manufacture, but you do not teach how to make a disk, SRAM, tape or
CD in the specification or the drawings, and therefore your disclosure is
not enabling."' 46 Such a rejection may lead to all sorts of new matter
problems, specification amendments, and so forth. Fortunately, the
practitioner can avoid this type of rejection with some initial preventative
specification drafting. For instance, the practitioner can find technical
papers (e.g., IEEE papers), patents, and/or books that teach the
technology the practitioner wants to enable peripherally in the
specification and incorporate these documents into the specification by

146. See 37 C.F.R. § 1.83 (1996); 35 U.S.C. § 112, para. 1 (1994).
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reference. 147  It is therefore critical to disclose significant article of
manufacture structure limitations in the specification and/or drawings
not only to overcome 35 U.S.C. § 101 rejections as discussed above but
also to overcome or prevent the assertion of 35 U.S.C. § 112
nonenablement rejections.

2. THE 35 U.S.C. § 103 REJECTION OF ARTICLE OF
MANUFACTURE CLAIMS

A third manner in which the USPTO will attack article of
manufacture claims is under the obviousness test in 35 U.S.C. § 103. The
Examiner may claim that one of ordinary skill in the art would know to
place software onto storage media and therefore the article of
manufacture claims are obvious. This position not only violates common
sense, but it also violates decades of Federal Circuit opinions construing
and interpreting the scope of 35 U.S.C. § 103 and the meaning of
obviousness. 148  First, common sense dictates, for instance, that Intel's
new microprocessor (Pentium T

M Pro) may either be patentable or contain
patentable subject matter, even though engineers have known for decades
to place digital circuitry onto semiconductor wafers or printed circuit
boards. The fact that a known medium or substrate is used to instantiate
a novel procedure, function, or configuration should hardly render a claim
obvious. New microprocessors, even though manufactured on known
substrates, will contain patentable subject matter because the functions
and/or configuration of the new microprocessors are novel. A rejection
under 35 U.S.C. § 103 cannot be justified solely by the fact that the
invention is manifested in tangible media. If it is true that a new
processor and new program code would not be patentable because they
were made on a known starting material, then with equivalent logic, the
USPTO could state that it is known to use elements of the chemical
periodic table to make tangible objects, and therefore every potential
tangible object made by man is obvious.

147. A disclosure in a patent application may be deliberately supplemented or
completed by reference to the disclosure set forth in other patents or publicly available
documents. See In re Lund, 376 F.2d 982,989 (C.C.P.A. 1967). However, caution should be
used because for enablement, any public material may be disclosed, but the material needs to
support the claim or "essential material" needs to either be fully disclosed in the text of the
pecification or by a referenced U.S. patent. Quaker City Gear Works, Inc. v. Skil Corp.,
47 F.2d 1446, 1455 (Fed. Cir. 1984); see also MPEP § 608.01(p) (1994). Also, if the

specification fails to disclose specific details, one may argue that this material is: (1) well
known to one of ordinary skill in the computer art; or (2) properly claimed using the
doctrine of inherency under the new matter case law discussed previously. See supra text
accompanying notes 69-71.

148. See Kayton, Nonobviousness of the Novel Invention-35 U.S.C. § 103, in PATENr
PRACTICE (5th ed., vol. 1), at 5-1 (discussing 35 U.S.C. § 103 and ways in which 35 U.S.C. §
103 can be avoided using CAFC and CCPA case law).
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Decades of federal case law clearly indicate that 35 U.S.C § 103
should not be interpreted in this manner. For example, the following
arguments can be made under federal case law: (1) the novel combination
of old elements is patentable when new and useful functionality is
obtained over the prior art;14 9 (2) all claim limitations must be considered,
especially when missing from the prior art;5 0 and (3) the prior art does
not teach the problem or a source of the problem solved or addressed by
the software.' Further, it is hard to believe that: (1) software for
determining a cure for every cancer for individual patients once blood
data is provided to the software program; (2) Internet software which
transmits newly released theater movies directly to your home for
viewing; (3) intricate control software on disk which enables the
manufacture of room temperature superconductor material that is not
brittle; or (4) software which enables life support for a manned space
flight to Mars, could all be deemed obvious on the ground that it is known
to place software onto storage media.

A word of caution is in order. Some 35 U.S.C. § 103 rejections are
warranted. Taking an algorithm well known in hardware and performing
it in software, and vice versa, is obvious in most circumstances. Taking
the process of balancing a checkbook as done by hand for many years
and programming this same process into a computer is obvious, absent
some revolutionary new additions required by the software embodiment.
However, a new function or new method implemented in software should
be just as patentable in view of 35 U.S.C. § 103 as a new function or new
method implemented in hardware, even if known pieces or known steps
are utilized.

149. If elements are combined to obtain a new result, then the item or process should be
patentable and not rejected under 35 U.S.C. § 103, regardless of the fact that old elements or
knowledge are embodied in the patented structure. See Seymour v. Osborne, 78 U.S. (11
Wall.) 516, 541 (1871) (U.S. historical adoption of the new result test); Sakraida v. Ag Pro,
Inc., 425 U.S. 273, 281-82 (1976) (combination of known elements are patentable if they
produce a "synergistic result" or a new or different function); Ryko Mfg. Co. v. Nu-Star
Inc., 950 F.2d 714,716 (Fed. Cir. 1991); Alcon Lab. Inc. v. Allergan Inc., 17 U.S.P.Q.2d 1365,
1373 (N.D. Tex. 1990) (even without "synergy" a combination of old elements may be
patentable under 35 U.S.C. § 103); American Hoist & Derrick Co. v. Sowa & Sons, Inc., 725
F.2d 1350, 1360 (Fed. Cir. 1984) (claims of combination of old elements may be allowed
even without a new result or function); In re Raynes, 7 F.3d 1037, 1039 (Fed. Cir. 1993)
(USPTO bears burden of proving that combination of old elements is obvious).

150. If the software operational limitations of the article of manufacture claims are not
taught in the prior art, then the claim, when taken as a whole as required under 35 U.S.C. §
103, is patentable under 35 U.S.C. § 103. See In re Fine, 837 F.2d 1071, 1075 (Fed. Cir.
1988); In re Gulack, 703 F.2d 1381, 1384 (Fed. Cir 1983) (the claim must be read as a whole
and software limitations cannot be dissected from the prior art to support a rejection under
35 U.S.C. § 103); Jones v. Hardy, 727 F.2d 1524, 1528 (Fed. Cir. 1984) (the invention cannot
be reduced to an idea (e.g. putting software on a disk) with the goal of using the
obviousness of this idea to render the total claim unpatentable).

151. See In re Sponnoble, 405 F.2d 578 (C.C.P.A. 1969); In re Peehs, 612 F.2d 1287
(C.C.P.A. 1980).
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Accordingly, with proper study of the case law and proper
specification drafting before filing the patent application, a practitioner
can minimize costs effectively, minimize time lost in prosecution, avoid
abandonment, and avoid much aggravation when placing software article
of manufacture claims in a software patent application. A software
patent practitioner should attack a 35 U.S.C. § 103 rejection on two
grounds. First, the rejection should be attacked technically, i.e., the prior
art combination does not arrive at what the claim currently states.
Second, the rejection should be attacked legally, i.e., the case law states
that this is an improper 35 U.S.C. § 103 rejection. These two techniques
should be used before 35 U.S.C. § 103 secondary considerations, claim
amendments, and file wrapper estoppel comments are used to overcome
a 35 U.S.C. § 103 rejection.'52

D. Summary of Beauregard Article of Manufacture Claims
In summary, the software article of manufacture claim will allow the

patent holder to: (1) improve the value of his or her patent when
licensing; (2) sue and obtain judgments against infringers over whom the
patent holder would otherwise not prevail; (3) decrease the chances of
lengthy litigation due to an increased probability of success on direct,
induced, and contributory infringement case law; and (4) provide
alternative portfolio strategies for the client. The prosecution obstacles
created by article of manufacture claims under 35 U.S.C. §§ 101, 103,
and 112 may well be worth the trouble in order to obtain issued U.S.
software patents. Article of manufacture claims are less troublesome if
the practitioner provides adequate specification disclosure initially. This
procedure also inherently provides some fall-back hardware limitations
for the claims.

VI. METHOD OF MANUFACTURE CLAIMS

In many circumstances, the innovative software is not very
expensive to purchase and/or produce, or the software has little
monetary value when claimed alone. However, one or more infringing
corporations may use even inexpensive software to manufacture or
control the manufacture of millions or billions of dollars in product per
year. For these software innovations, the true royalty base lies not in the
software itself but in the method of manufacture that the software
performs. In some cases, the software enables the making of a product
where prior techniques could not. In other cases, the new and novel

152. For a detailed discussion of other 35 U.S.C. § 103 rebuttal strategies, see Kayton,
supra note 148.

1996



410 BERKELEY TECHNOLOGY LAW JOURNAL

software may improve product yield or reduce scrap, reduce
manufacturing cost, improve time to market, provide greater throughput
so that more articles are manufactured per hour than previously possible,
provide for greater manufacturing accuracy and tighter tolerances,
improve profits, and so on. In these circumstances, if the software
practitioner were to draft only: (1) structure claims limited to the
computer and the software in combination; (2) process claims limited to
the software alone; (3) Alappat means-plus-function claims limited to a
"new machine" or a computer; and (4) Beauregard article of manufacture
claims, the client's patent might not produce maximum royalty potential.
A patent holder can arguably improve the software patent royalty base
by including applicable method of manufacture claims in a software
patent application. i5 3

A. Comparison Between a Conventional Process and a Method of
Manufacture Claim

For example, assume software for monitoring and controlling
plasma intensity in a semiconductor deposition chamber to improve
deposition film thickness, yield, film integrity, and composition may be
purchased from a vendor for $5,000. The claim for this invention may
read:

Conventional Process Claim Example. A computer-implemented
process for adjusting plasma luminosity comprising the steps of:

reading an input luminosity which defines an initial
luminosity value, the input luminosity being read from a memory
using a CPU;

monitoring the input luminosity value over time and force
adjusting the input luminosity over time via control signals output
from the CPU such that the input luminosity is maintained within
a standard deviation of .001% from the initial luminosity value;

setting error flags in the memory to warn of gross variations in
the standard deviation of the input luminosity; and

setting binary values for shutting off power to power supplies
which supply power to create the input luminosity if a serious
process fault is detected by the CPU.
This process claim may be interpreted as being limited to the

software alone and/or the hardware system on which it is executed.
Nothing in the claim recites the products made, and the royalty base may

153. See Kori Corp. v. Wilco Marsh Buggies & Draglines, Inc., 761 F.2d 649, 656 (Fed.
Cir. 1985) (court probably awarded damages on the entire market value theory of
infringing machines, rather than on the portion of the machine that included the patented
product); TWM Mfg. Co., Inc. v. Dura Corp., 789 F.2d 895, 900 (Fed. Cir. 1986) (providing
another example of the entire market value theory); State Indus., Inc. v. Mor-Flo Indus., Inc.,
883 F.2d 1573, 1580 (Fed. Cir. 1989) (larger damages are acceptable when the patented
feature is the basis for customer demand).
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therefore be limited to the software and/or inexpensive computer
hardware. Furthermore, all other claims in the patent are likely to include
structure claims limited to the computer hardware, Alappat claims limited
to the "new machine" or computer, and article of manufacture claims
under Beauregard which will have a one-time sales price of $5,000 per
software purchase (and may very well be a single purchase or at least less
than several hundred purchases per infringing corporation). Due to the
choice of strategy used during prosecution, a potential infringer would
argue that the reasonable royalty for these claims is dependent upon the
$5,000 purchase price for the software, and is not based upon any
method of manufacture using the software. A royalty equal to a small
percentage of $5,000 is hardly a reason to file suit in federal district
court.

However, the patent holder will have a better royalty position if the
practitioner views the invention in a slightly different light. If the
practitioner views the new software as an aspect of a method for
depositing a film on a semiconductor wafer in order to mass manufacture
semiconductor wafers, the practitioner could draft additional claims that
would arguably increase the client's royalty base by orders of magnitude:

Method of Manufacture Claim Example. A method for
manufacturing a semiconductor wafer comprising the steps of:

placing the semiconductor wafer into a deposition processing
chamber;

creating a plasma environment in the chamber to begin
deposition of a layer of material onto the semiconductor wafer;

reading an input luminosity provided from the chamber which
defines an initial luminosity value, the input luminosity being
stored in memory and read by a CPU;

monitoring the input luminosity value over time and force
adjusting the input luminosity over time such that the input
luminosity is maintained within a standard deviation of .001%
from the initial luminosity value;

setting error flags in memory to warn of gross variations in the
standard deviation of the input luminosity;

setting binary values for shutting off power to power supplies
which supply power to create the input luminosity if a serious error
is detected by the CPU;

terminating the plasma once the layer of material is
completely deposited onto the substrate; and

removing the wafer from the chamber.
With this type of claim, the patent holder now has a system he or

she can license for higher royalties, rather than just a software package to
sell at a fixed rate.

With a proper mindset, a software patent attorney can characterize
any software that performs a manufacturing operation as a method of
manufacture. For example, a compiler for C code is a method for mass
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producing compiled computer code onto computer readable media; a
method for positioning bolts into a widget using a robot is a method for
manufacturing a widget containing the bolts; software for controlling the
temperature in a chemical reaction chamber is a method for making the
chemical; a computer aided design (CAD) tool for designing an integrated
circuit (IC) is a method for designing and mass manufacturing integrated
circuits; a computer aided manufacturing (CAM) tool for jet engine design
is a method for making jet rockets; software for setting up splines in
memory and sending x, y, and z coordinates to an I/O port for motor
control is a method for cutting a contour into an object to produce
paneling for home building, and so on. The use of method of manufacture
claims has many advantages, which are discussed below.

B. Advantages of Software Method of Manufacture Claims

Three advantages result from using method of manufacture claims
in a software patent. First, since method of manufacture claims contain
physical limitations, specific application limitations, more-than-post
solution-activity limitations, and the like, the CAFC case law cited above
and USPTO policy outlined in the Examination Guidelines will result in
these claims being easily allowed over 35 U.S.C. § 101. A second
advantage is that the royalty base may improve, given current federal
case law on infringement damages. Third, the method of manufacture
claim may enable additional actions against foreign software-using
companies which may not be possible when claims are limited only to the
software routines. The latter two advantages will be analyzed in further
detail below.

1. DAMAGE ADVANTAGES OF USING SOFTWARE METHOD
OF MANUFACTURE CLAIMS

The software patent inventor or assignee may obtain larger damage
awards when claiming the method of manufacture than when relying
exclusively on claims directed purely to the software in isolation. A
patent holder has three primary ways in which to collect damages for
infringement, each of which must be investigated in light of software
method of manufacture claims.'" 4 One method for obtaining damages is
to develop an established royalty base through licensing or other similar
law suits. 5 ' For instance, if the software patent owner were to obtain

154. 35 U.S.C. § 284 (1994); see also SmithKline Diagnostics, Inc. v. Helena
Laboratories Corp., 926 F.2d 1161, 1163 (Fed. Cir. 1991) (discussing reasonable royalty,
established royalty, and lost profits damages).

155. A complete discussion on the doctrine of established royalty as a measurement of
infringement damage is a paper in and of itself. For case law in this area, see Seymour v.
McCormick, 57 U.S. (16 ow.) 480, 481 (1853); Rude v. Westcott, 130 U.S. 152, 154 (1889);
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more than one monetarily high royalty payment or acquiescence from
more than one licensee for the software claim reciting the integrated
method of manufacture, then subsequent courts would be likely to enforce
this royalty as reasonable. In the above Conventional Process Claim
Example, an infringer would be unlikely to be willing to pay much more
than $5,000 for infringing the claim, and the infringer would go to court if
the patent holder demanded millions in royalty payments over the
years.5 6 However, an infringer would be more likely to pay a percentage
of manufactured product profits if confronted with a claim such as the
Method of Manufacture Claim Example given above.

Where an established royalty is not available for review by the
court, the court may use the concept of reasonable royalty to calculate
infringement damages. 57 Arguably, given the current reasonable royalty
case law, the Method of Manufacture Claim Example above will provide
for greater reasonable royalties than the Conventional Process Claim
Example. Since the method of manufacture claim will cost roughly $100
to add to a U.S. patent5 8 plus the cost of drafting, the slight additional
up-front prosecution cost is well worth even a slight possibility of
massively increasing the royalty base for the client. The practitioner may
even be able to add method of manufacture limitations to the software
claim strategy via dependent claims, which could further reduce patent
filing costs and restriction requirements for the client, while still providing
an extremely valuable royalty base position in licensing and litigation.5 9

The third method for awarding damages is to award the plaintiff
lost profits for infringement by its competitors. Lost profits are a

Faulkner v. Gibbs, 199 F.2d 635, 638 (9th Cir. 1952) (established royalty must be set prior
to the infringement currently at issue, paid by an adequate number of people to imply
reasonableness, uniform at the place where the licenses are issued, not paid under threat of
litigation, for similar ights/activities under the patent); Deere & Co. v. Int'l Harvester Co.,
710 F.2d 1551, 1557 (Fed. Cir. 1983) (one licensee is not enough to create an established
royalty); Allen Archery, Inc. v. Browning Mfg. Co., 898 F.2d 787, 788 (Fed. Cir. 1990).

156. Royalty payments and patent awards in the federal courts for tens to hundreds of
millions or even billions of dollars are not that unusual. Given rough cost-benefit analysis,
a few million dollars spent on a settlement will be well spent if it avoids the risk of having
to pay hundreds of millions of dollars, even if the risk is small (especially since the defense
itself, even if successful, is likely to cost the defendant on the order of millions of dollars).
From the defendant's perspective, the desirability of defending this law suit may be
diminished by providing method of manufacture claims incorporating the software
innovation.

157. For case law in this area, see Suffolk v. Hayden, 70 U.S. (3 Wall.) 315 (1865);
Coupe v. Royer, 155 U.S. 565 (1895); Georgia-Pacific Corp. v. United States Plywood Corp.,

318 F. Supp 1116 (S.D.N.Y. 1970); Panduit Corp. v. Stahlin Bros. Fibre Works, 575 F.2d
1152 (6th Cir. 1978); Bio-Rad Lab., Inc. v. Nicolet Instrument Corp., 739 F.2d 604 (Fed. Cir.
1984); Del Mar Avionics, Inc. v. Quinton Instrument Co., 836 F.2d 1320 (Fed. Cir. 1987);
Fromson v. Western Litho Plate & Supply Co., 853 F.2d 1568 (Fed. Cir. 1988); Polaroid
Corp. v. Eastman Kodak Co., 16 U.S.P.Q.2d 1481 (D. Mass. 1990).

158. See 37 C.F.R. §§ 1.16, 1.17 (1996) for fee amounts.
159. This technique may have the additional advantage of avoiding the additional cost

and lost prosecution time associated with a restriction requirement.
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reasonable measure of damages in patent infringement suits. 60  A
plaintiff is entitled to lost profit damages if she can prove: (1) demand
for the product in suit; (2) absence of acceptable noninfringing substitutes
to the patent in the suit; (3) the plaintiff's ability in terms of capacity to
meet the demand brought on by the infringing goods; and (4) the amount
of profit that the plaintiff would have made on the product in suit,
absent the infringement.16 ' For the above Conventional Claim Example,
the lost profits on the sale of the software itself may be much less than
the $5,000, the purchase price for the software. However, for the Method
of Manufacture Claim Example, the revenue lost to infringing competitors
engaged in the mass manufacture of semiconductor wafers over many
years using the infringing software may easily climb into billions of dollars
per infringer. 162 Under the third Panduit factor listed above, a software
innovator will only be entitled to these large damage awards if it would
have been able to exploit the demand for the product. Thus, a
corporation that manufactures only software will never be able to get lost
profits on manufactured produts.163

160. For case law on the issue of damages based on lost profits, see Yale Lock Co. v.
Sargent, 117 U.S. 536 (1886); Story Parchment Co. v. Paterson Parchment Paper Co., 282
U.S. 555 (1931) (even if lost profit damages cannot be proven exactly, the proof of some
damage is enough for jury to set an award as best as it can); Datascope Corp. v. SMEC Inc.,
879 F.2d 820 (Fed. Cir. 1989); Paper Converting Machine Co. v. Magna-Graphics Corp.,
745 F.2d 11, 21 (Fed. Cir. 1984) (causation requirement satisfied for lost profit when
reasonable probability of causation exists); Kaufman Co. v. Lantech, Inc., 926 F.2d 1136
(Fed. Cir. 1991); Gyromat Corp. v. Champion Spark Plug Co., 735 F.2d 549 (Fed. Cir. 1984);
Lam, Inc. v. Johns-Manville Corp., 735 F.2d 604 (Fed. Cir. 1983).

161. Panduit Corp. v. Stahlin Bros. Fibre Works, 575 F.2d 1152, 1156 (6th Cir. 1978);
see also Bio-Rad Lab. v. Nicolet Corp., 739 F.2d 604, 616 (Fed. Cir. 1984).

162. It must also be remembered that many companies create software solutions in an
attempt to further goals other than the nere sale of the software itself. For example, Intel
may create a software CAD tool useful for designing floating gate remory products. Since
Intel does not plan on selling the software and since Intel has no interest in suing various
software vendors due to the fact that these software companies provide Intel with other
software tools, pure software claims may have little value to Intel. However, method of
manufacture claims which prevent a competitor from either buying or developing knock-off
CAD tools and prevent competitors from using these knock-off tools to manufacture
competing floating gate memory products are advantageous for companies like Intel.

163. A controversial issue with respect to lost profits damages and method of
manufacture claims lies in the fact that software usually improves upon a prior art
manufacturing process which was previously used by the infringer. The defendant will
argue that noninfringing or prior art manufacturing substitutes limit the damages for
infringement. However, many courts have determine that if the patented process and the
prior art noninfringing substitutes vary significantly in terms of cost, functionality,
performance, advantages, disadvantages, time to market, profit potential, and feasibility
then alternatives will not reduce the lost profit compensation. See, e.g., Radio Steel & Mg.
Co. v. MTD Prods., Inc., 788 F.2d 1554, 1555 (Fed. Cir. 1986); TWM Mfg. Co., Inc. v. Dura
Corp., 789 F.2d 895, 900 (Fed. Cir. 1986); Smithkline Diagnostics, Inc. v. Helena Lab. Corp.,
926 F.2d 1161, 1163 (Fed. Cir. 1991); Kaufman Co. v. Lantech, Inc., 926 F.2d 1136, 1140
(Fed. Cir. 1991); Uniroyal, Inc. v. Rudkin-Wiley Corp., 939 F.2d 1540, 1544 (Fed. Cir. 1991).
Therefore, if the patent holder can show that the method of manufacture as a whole is
superior over prior art substitutes, then the defendant will not be allowed to become
unjustly enriched from the use of the patent holder's manufacturing benefits.
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2. IMPORTATION AND I.T.C. ADVANTAGES WHEN USING
SOFTWARE METHOD OF MANUFACTURE CLAIMS

To illustrate an additional benefit to method of manufacture claims
in U.S. software patents, assume that a client has obtained a better-than-
average software patent, containing structure claims, process claims,
Alappat means-plus-function claims, and Beauregard article of
manufacture software claims. The client's competitor develops similar
software in Japan. The Japanese competitor uses this infringing software
to manufacture widgets, which it then imports into the U.S., thereby
swallowing your client's market share in the U.S. The client would like to
file an International Trade Commission (ITC) action and obtain an
injunction to stop the importation of the goods manufactured by the
Japanese competitor.1 64 These injunctions are only available on infringing
products imported to or exported from the U.S. However, the actual
infringing devices embodying the software structure claims and the
means-plus-function claims are made in Japan and are never imported to
or exported from the U.S. in any manner. With respect to Beauregard
article of manufacture claims, any disks, tapes, or memory integrated
circuits containing the software are also not imported to or exported from
the U.S. Therefore, these three types of software claims are probably
useless to your client in the ITC and are useless to stop importation of the
Japanese widgets into the U.S.

Further, with respect to the Conventional Process Claim Example
given above, the competitor may argue that this claim is a process claim
that recites memory and a plasma as the products it produces. The
plasma and the memory elements that the software code modifies are not
imported from Japan into the U.S. Therefore, the pure software process
claims may be difficult to assert in the ITC for injunctive purposes.
Further, process claims like the Conventional Claim Example are more
likely to be found invalid under current U.S. case law because they are
more likely to contain abstract or intangible limitations, as opposed to the
more tangible and "physical" method of manufacture claims. 65 Software
method of manufacture claims, however, do provide a way to get an ITC
injunction. Products imported into the U.S. that are made by a process
patented in the U.S. are deemed to be infringing under 35 U.S.C. § 271(g).

164. This action is authorized by the Omnibus Trade and Competitiveness Act of 1988,
codified at 35 U.S.C. §§ 271(g), 287(b), 295 (1994); 19 U.S.C. § 1337 (1994).

165. See Guidelines, supra note 57, at 429-30; Massachusetts Inst. of Technology v. AB
Fortia, 774 F.2d 1104 (Fed. Cir. 1985) (invalid claims result in no violation of the Tariff
Act); Texas Instruments Inc. v. U.S. I.T.C., 854 F.2d 1327 (Fed. Cir. 1988) (claims were held
invalid and not infringed in ITC, resulting in lost time, greater cost, and review in the
CAFC; eventually reversed in part on validity holding); Levi Strauss & Co. v. Golden Trade
S.r.L., Nos. 92 Civ. 1667 (RPP), 90 Civ. 6291 (RPP), 90 Civ. 6292 (RPP), 1995 WL 710822
(S.D.N.Y. 1995) (claims attacked under 35 U.S.C. § 101).
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The patent holder is thus entitled to an injunction to prevent importation
of these products. Therefore, the client's ability to get quick relief from
foreign use of infringing manufacturing software may hinge entirely on the
software patent draftsperson's ability to secure software-implemented
method of manufacture claims for the client.

In sum, method of manufacture claims provide increased chances of
validity under 35 U.S.C. § 101, a greater chance for improved monetary
compensation, and improved positions when attempting to obtain
injunctive relief against importation by foreign corporation.

VII. DATA STRUCTURE CLAIMS

Obtaining claim coverage for data structures in addition to software
algorithms may be very advantageous for a client. A data structure is "a
physical or logical relationship among data elements, designed to support
specific data manipulation functions." '66  Under federal case law,
obtaining patent protection for a machine and hardware-limited software
algorithm is easier than obtaining patent protection for a data
structure. 67 This section will explain why data structure claims should
be statutory subject matter.

A. Using a Software Patent to Protect Software Data Structures

In the recent case In re Lowry, 168 the CAFC stated that data
structures that comprise sequences of bits stored in the memory of a
computer as electrical (or magnetic) signals that represent information are
acceptable under 35 U.S.C. § 101. In Lowry, the court found the following
claim to be statutory under 35 U.S.C. § 101:

A memory for storing data for access by an application program
being executed on a data processing system, comprising:
a data structure stored in said memory, said data structure including
information resident in a database used by said application
program and including: a plurality of attribute data objects stored

166. Guidelines, supra note 57, at 427 n.27 (citation omitted).
167. See In re Warmerdam, 33 F.3d 1354, 1358, 1361-62 (Fed. Cir. 1994) (the limitations

of "memory" and "machine" rendered claim 5 patentable, whereas "data structure" did not
render claim 6 patentable). The court stated that "data structure" is not one of the
categories enumerated in 35 U.S.C. § 101 and that a "data structure" may be either logical
or physical in nature, where the logical instantiation is definitely an "abstract idea" and
not patentable under 35 U.S.C. § 101. The court seems to suggest that if one focuses on the
physical limitations and physical interconnectivity of a data structure (not just the logical
relationship)' this will render the claimpatentable. Id. at 1362. See also In re Bradley, 600
F.2d 807, 811 (C.C.P.A. 1979) (claims to data structure held valid under 35 U.S.C. § 101 due
to physical structural limitations in the claims and specification); In re Lowry, 32 F.3d
1579, 1583 (Fed. Cir. 1994) (data structure held patentable since the structure recited was
specific electrical or magnetic structural elements in a memory).

168. 32 F.3d 1579, 1580-81 (Fed. Cir. 1994).
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in said memory, each of said attribute data objects containing
different information from said database;

a single holder attribute data object for each of said attribute
data objects, each of said holder attribute data objects being one of
said plurality of attribute data objects, a being-held relationship
existing between each attribute data object and its holder attribute
data object, and each of said attribute data objects having a being-
held relationship with only a single other attribute data object,
thereby establishing a hierarchy of said plurality of attribute
data objects;

a referent attribute data object for at least one of said attribute
data objects, said referent attribute data object being
nonhierarchically related to a holder attribute data object for the
same at least one of said attribute data objects and also being one of
said plurality of attribute data objects, attribute data objects for
which there exist only holder attribute data objects being called
element data objects, and attribute data objects for which there also
exist referent attribute data objects being called relation data
objects; and

an apex data object stored in said memory and having no being-
held relationship with any of said attribute data objects, however,
at least one of said attribute data objects having a being-held
relationship with said apex data object.169

Not only did the court find that the above claim was patentable

subject matter because it recited memory and physical data structure

elements, the court further held that the inclusion of a database, a central
processing unit (CPU) means for processing the application program, and

a memory means for holding the claimed data structure would clearly

render any data structure claim patentable as an electrical system or

article of manufacture under 35 U.S.C. § 101.170 Further, Lowry held that

the USPTO and the courts must consider printed matter (e.g., the
database) contained in a data structure claim when they evaluate data

structure claims under 35 U.S.C. §§ 102 and 103.171 In summary, Lowry

held that if a machine is programmed in a certain new and nonobvious

way via a data structure, then the machine is physically different from

the machine without that structure because memory elements in the

machine are arranged differently. 17 2 If the claim is in any way more than

a mere abstraction, such as a data structure stored in specific electrical or

magnetic structural elements in a memory, the claim is patentable under
35 U.S.C. § 101.173

169. Id. at 1581.
170. Id. at 1582.
171. Id.
172. Id. at 1583.
173. Id. at 1583-84.
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Further, the USPTO Examination Guidelines also address how to
make data structures statutory. Data structures are "descriptive
material" according to the USPTO, much like music, literary works and
pictures stored on a CD or a disk are descriptive.'74 "Descriptive
material" is nonstatutory per se when the material is non-functional. 7 '
Examples of non-functional descriptive material include music, literary
works and a compilation or mere arrangement of data. 76 However,
descriptive material that is "functional" may be statutory in some
cases.' 77 The USPTO states that functional descriptive material when
recorded on computer readable medium becomes structurally and
functionally interrelated with the computer readable medium, and is thus
statutory. 78  Because the USPTO defines data structures to be
functional,179 when these data structures are claimed to define structural
and functional interrelationships with other claimed aspects of the
invention, thereby permitting the data structure's functionality to be
realized, such claims should be statutory."°

An example of a successful data structure claim is taken from claim
24 in U.S. Patent No. 5,414,701 (1994):

Data Structure Claim Example. A data structure for performing
address compression in an asynchronous transfer mode (ATM)
system, the data structure comprising:

a link array, the link array containing a plurality of entries
wherein one of the entries is accessed for each incoming ATM data
cell, each entry in the plurality of entries comprising a virtual
path pointer;

a plurality of virtual path tables wherein each virtual path
pointer in the link array is used to address a unique one virtual
path table in the plurality of virtual path tables, each virtual
path table in the plurality of virtual path tables comprising at
least one virtual path entry, the at least one virtual path entry
comprising a virtual channel pointer; and

a plurality of virtual channel tables wherein each virtual
channel pointer in the plurality of virtual path tables is used to
address a unique one virtual channel table in the plurality of
virtual channel tables, the unique one virtual channel table
comprising a plurality of entries wherein one of the entries in the

174. Guidelines, supra note 57, at 427.
175. Id. The theory behind this rule derives from the printed matter doctrine, which

stands for the theory that if an invention is primarily embodied in legible form on printed
paper, then copyright should protect the work and patents should not be used. See In re
Miller, 418 F.2d BE (C.C.P.A. 1969); In re Jones, 373 F.2d 1007 (C.C.P.A. 1967).

176. Guidelines, supra note 57, at 427.
177. Id.
178. Id.
179. See supra text accompanying note 166.
180. Guidelines, supra note 57, at 427.
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plurality of entries comprises an ingress connection identifier for
routing ATM data in the asynchronous transfer mode (ATM) system.

B. Barriers to Data Structure Patentability

Despite the holding in Lowry and statements in the USPTO
Examination Guidelines that data structures can be patentable, this
author has faced numerous rejections from the USPTO for data structure
claims. The USPTO seems to have adopted a position that data
structures do not interrelate with computer-readable media as does
software code, and are therefore non-functional.1 8 ' Thus, the USPTO
seems to view data structures more like music, text, or pictures stored on
a CD or a disk, which are non-functional and not patentable. For the
reasons discussed below, data structures should be considered no
different from software and just as functional.

First, it is improper for the USPTO to draw a connection between
data structures and common forms of non-functional material. Pure
music, binary pictures and readable text are passive information that
may be displayed and stored by a computer; however, this information
does not instruct a computer to perform an operation (i.e., is not
executable in most cases) and does not alter computations in a computer
in a functional manner (i.e., is not read as functional input data in most
cases). Consider the following: suppose someone digitizes a Mozart
song onto a magnetic disk and places the magnetic disk in a computer.
The user presses "play" and the computer executes functional software
to play Mozart's music from the disk. The computer will perform the
same executable function if a Van Halen song was placed onto the
magnetic disk instead of Mozart. There arguably is no difference. The
functioning of the computer is arguably the same since the song is passive
information/data and the computer does not care about or substantially
change functionality depending upon what digital music data is stored on
the disk. In addition, a GIF picture of the Rocky Mountains will be
displayed via executable computer code in a functional manner that is
identical to the functional manner used by the executable computer code
to display a GIF of Captain Kirk on the Starship Enterprise.

On the other hand, when software code and/or software data
structures are altered on a computer by changing disks or the like, the
machine will functionally perform a completely different operation since
software and data structures are active features and not passive data
within the computer system. One must be careful not to confuse a data
structure with data; one is patentable and the other usually is not. Also

181. This position directly contradicts the definition of data structures contained in the
Examination Guidelines. See supra text accompanying note 166.
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consider Lowry, which states that "[t]he printed matter cases have no
factual relevance where 'the invention as defined by the claims requires
that the information be processed not by the mind but by a machine, the
computer."" 82 Music, English text, and visual pictures are information
that are presented in a form for easy and efficient processing by the
human mind. I can readily comprehend a picture on a 17" screen, case
law text displayed by WestlawTM, or music played from a speaker.
However, I cannot easily understand and traverse binary code, B trees,
linked lists, hash tables, hierarchical arrays, multi-level feedback queues,
and FIFOs, since these items are data structures designed for easy
traversal and processing by a computer and not a human mind. Both
software and data structures are functional and both should be
considered statutory subject matter for this reason.

Second, data structures should actually be more patentable than
software because software is arguably more like printed matter.'83

Unless a programmer has written self-modifying executable software
code, the software code is fixed in memory and never changes. The
software instructs the computer to do something and to that extent is
"functional." However, the software itself can be viewed like a statue,
which once created is fixed for all time. In comparison, if software
programs are unchanging statues, then data structures are moving and
changing machines. They can be totally destroyed, moved to different
locations, changed over time, be expanded in size and/or contents,
reduced in size and/or contents, changed in value, created from smaller
pieces, and so on. Data structures change radically every millisecond in a
functional manner. Thus, data structures should be even more patentable
than software because they are typically more functional and more
dynamic in form than the executable code that the courts have so widely
embraced as patentable subject matter.

Third, separating what is executable software code from what is a
data structure in computer storage is very difficult. When executing a
compiler to compile code, the compiler A compiles high level computer
code B into executable object code C. To the compiler, the code B and
code C are data structures that require manipulation as do any other
textual or numerical data structure. To another program or hardware, the
same code portions B and C are executable software. VerilogTM code of a
CAD design tool, which represents an integrated circuit executable code,
can be viewed as simulation-dependent code, a data structure, or a little
of both. Wingz TM code written within a WingzTM spreadsheet may be
viewed either as a data structure within the Wingz TM application or as

182. Lowry, 32 F.3d 1579, 1583 (Fed. Cir. 1994) (quoting In re Bernhart, 417 F.2d 1395,
1399 (C.C.P.A. 1969)).

183. See supra note 175.
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software executed by the WingzTM application. The code used to play a
computer game is functional software when it is executed by a processor,
but is a data structure when it is broken into pieces and transmitted over
the Internet. Sometimes executable software code is a data structure and
other times a data structure is executable software code. To say that one
is patentable subject matter while the other is not cannot be justified.

The USPTO has recently adopted a position whereby an item that
is restricted in claims to "specific" machines or manufactures will be more
likely to be statutory under 35 U.S.C. § 101 than an item which is not
restricted to "specific" machines or manufactures. 184  This position
should also render data structures more patentable than executable
software code. For example, static and unchanging software executable
code can be stored in ROM memory. 8 ' Most data structures, on the
other hand, are dynamic and cannot be stored in ROM memory because
user-initiated write operations to memory are almost always required in
order to maintain a data structure. EPROM and EEPROM memory are
likewise more feasible for software than data structures due to their long
write/erase times, which render dynamic changes inefficient. 8 6  In
addition, case law aside from Lowry supports the conclusion that both
software and data structures are patentable subject matter. If software,
a series of functional Os and is, can render memory, disks, and
computers patentable subject matter under Warmerdam, Alappat, Trovato,
and Beauregard, then a data structure, which is a series of functional Os
and is, should likewise be considered a new machine or new article of
manufacture. 8 7 For these reasons, data structures are arguably more
limited to specific storage media than software. They are more similar to
new machines or articles of manufacture than software, and should
therefore be more likely to overcome 35 U.S.C. § 101 rejections.

C. The Advantage of Data Structure Claims

The advantage of the data structure claim is clear. A novel data
structure typically can be made by more than one process (i.e. software
algorithms). In addition, a novel structure can perform many different

184. Guidelines, supra note 57, at 429.
185. In fact, the very software heart of Wintel-based computer systems is stored as a

Read Only Memory Basic Input/Output System (ROM BIOS) that is comprised of all read
only memoy (ROM) cells. See PETER NORTON, INSIDE THE PC (1995). Furthermore, many
microcontrollers, such as the HC11, HC16, HCO5, and like microcontrollers available from
Motorola Inc., are provided with ROM sections solely to store software executable code.
These ROM areas are inadequate to store most databases in existence today since
databases usually must be written to or changed over the course of time.

186. For examples of the dynamic nature of data structures, see THOMAS L. NAPS &
BHAGAT SINGH, INTRODUCTION TO DATA STRUCTURES WITH PASCAL (1986).

187. See In re Beauregard, 53 F.3d 1583, 1584 (Fed. Cir. 1995); In re Alappat, 33 F.3d
1526, 1545 (Fed. Cir. 1994) (en banc).
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functions. These functions and many methods of formation may allow a
potential infringer to avoid infringing a software patent that contains only
structure claims, process claims, Alappat means-plus-function claims, and
the like. However, a practitioner can draft a data structure claim so that
the patent is infringed regardless of both the use of the data structure and
the method used to form the data structure. The final structure that
results from any of these uses and methods of formation is recited in the
data structure claim. This realization is not new in patent claim drafting.
For instance, if one invents a new device (say a new transistor) using a
novel process, it is universally understood that many other processes or
process steps, either now known or later developed, may be used by
others to arrive at the same transistor. In this case, a process patent may
be limited in infringement potential, especially if there are 300 different
processes that are capable of achieving the same structure. However, a
single data structure claim will cover all 300 different processes in one
claim, since all the processes will result in the formation of the same
structure in the end. Therefore, data structure claims for novel data
structures are required, where applicable, to provide adequate patent
protection for a software innovation.

VIII. A COMPREHENSIVE SOFTWARE CLAIM DRAFTING
SCHEME

Given the above sections, it is possible to list the types of claims a
practitioner should be aware of when drafting a software patent
application. In order to protect a software inventor's interest properly a
patent attorney should:

(1) Draft at least one software structure/apparatus claim, which
will:
(a) provide a claim that will maximize the likelihood of

compliance with 35 U.S.C. § 101;
(b) provide a claim that allows the attorney to determine

how hard the particular art group or Examiner is going to
press 35 U.S.C. §§ 101, 103, and 112 rejections; and

(c) provide another common claim format that courts and
the USPTO are comfortable having prosecuted.

(2) Draft at least one software process claim, which will:
(a) provide a common ground for the inventor and the

attorney to begin the claim drafting process;
(b) provide a claim that many courts are comfortable with,

because these claims are used in a large percentage of all
software patents; and

(c) potentially provide notice, marking, and damages
advantages under 35 U.S.C. §§ 286 and 287.

VOL 11.2



DRAFTING STRATEGY FOR U.S. SOFTWARE PATENTS

(3) Draft at least one Alappat means-plus-function claim, which
will:
(a) provide an alternative claim style to the structure claim;
(b) provide a claim style that was recently provided as a

safe harbor for software claims in Alappat; and
(c) provide equivalents arguments that will allow the

"means" to be read on both disclosed hardware and
disclosed software-the court need interpret only one of
the "means" in the claim as hardware to render the claim
statutory, while it can interpret the rest of the "means"
as intangible pure software due to the disclosure of both
hardware and software in the specification.

(4) Draft at least one Beauregard article of manufacture claim,
which will:
(a) allow the client to avoid contributory infringement

barriers and instead assert direct infringement; and
(b) provide for more potential infringers.

(5) If applicable, draft at least one method of manufacture claim,
which will:
(a) provide a process claim the courts are more likely to

allow than the process claim of item (2) above;
(b) increase the client's royalty base in litigation and

licensing; and
(c) provide for more adequate injunctive remedies against

foreign competitors.
(6) If applicable, draft at least one data structure claim, which

will:
(a) provide for infringement of the formation of a data

structure independent of hardware limitations or
software process constraints; and

(b) provide collateral protection for the client's software
algorithms.

The practitioner should use at least two of the above six software
claim types for claims within the patent application in order to vary the
scope of the software claims among narrow, medium, and broad scope.
By drafting claims of at least two differing scopes of protection, the
patent claims will be harder to invalidate as a whole, while infringement
of the claims will be maximized.

A. Cost Analysis of the Comprehensive Software Claim Drafting
Scheme

Unfortunately, due to the way in which the software patent law has
developed, it is very expensive to file and prosecute software patents
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properly. The default filing fee for a patent for a large entity at the time
of this writing is $770, which includes up to three independent claims and
twenty claims total.188 However, a U.S. software patent is likely to
contain seven or more independent claims and an average of at least forty
total claims if the practitioner drafted the patent to protect the client's
innovation fully, as discussed in this comment. Thus, a typical software
patent may have double the minimum USPTO filing costs (roughly a
$1500 filing fee).

In addition to an increased filing fee, an attorney will usually have
to bill more hours for a properly prepared software patent. Drafting a
software patent application requires an attorney to have more extensive
knowledge and breadth of understanding of the patent law, a greater
understanding of both hardware and software technology, and a firm
understanding of the client's software business in order to be
comprehensive. The textual specification and drawings needed to
support fully a comprehensive software claim drafting strategy are far
more intense than those required to support other technologies
adequately.

Further, the chance of receiving a two-way or three-way restriction
requirement for a software patent is high. An N-way restriction
requirement occurs where the USPTO claims that you filed one patent
application that contains N inventions, where N is an integer greater than
one.'89 You can battle the restriction requirement during prosecution but
will usually lose. If you lose or acquiesce to the restriction requirement,
you must file N patents for your client to obtain the same claim coverage
you were hoping to get in one patent. This restriction will either force the
client to compromise patent coverage in favor of reduced cost, or force
additional costs onto the client for proper protection of the software
innovation. With luck, the USPTO will not issue a restriction, as was the
case for U.S. Patent No. 5,461,488 (1994). This patent contains structure

188. 37 C.F.R. § 1.16(a) (1996).
189. See 35 U.S.C. § 121 (1994); MPEP § 806 (1994). The correctness and wisdom of the

USPTO restricting inventions in N-way restrictions is a subject of a paper in and of itself.
The facts are that the restriction requirement: (1) exists and will be used; (2) is expensive to
the client in terms of maintenance fees, attorney fees, and filing fees; (3) is difficult to
overcome in the USPTO; (4) is more detrimental to client's patent rights than ever before due
to the new twenty-year patent term; (5) is not wisely overcome by stating that all of the
restricted groups will stand or fall together due to obviousness over one another; (6) raises
prior art inconsistency problems between divisional applications which create inequitable
conduct problems; and (7) raises grave file wrapper estoppel claims between sibling and
parent applications. The client needs to be aware of the possibility of a restriction
requirement so that claims can be prioritized from a financial and business perspective and
a cost/benefit analysis can be performed. A typical response is either to: (1) file divisional
applications and ramp the claims in each divisional back up to twenty total claims so that
tle client obtains maximum protection for his money, and so that the USPTO is doing double
or triple the work for the same invention; or (2) abandon certain claims due to financial
limitations and obtain a patent that is less valuable than deserved.
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claims, process claims, means-plus-function claims, and article of
manufacture claims in one issued patent application. However, a
restriction requirement is more likely than not to occur when attempting to
claim fully a software invention using all of the claim styles discussed
herein.

An attorney should address all of these cost issues up front with
the software client to facilitate determination of maximum cost/benefit
impact. The attorney may then attempt to minimize costs by drafting the
various claim styles discussed herein in dependent form, or some styles
may be eliminated from a client's software patent strategy with minimal
negative impact to the client. This informed reduction of claim styles
based on financial concerns and business perspectives may be required
for certain clients. Once the client and attorney have discussed
thoroughly all legal rationales of software patenting, business impact of
software to the client, the financial position of the client, and
technological aspects of the client's innovations, the attorney can
optimize the patent acquisition costs in an informed manner.

B. Disclosure Required to Support the Comprehensive Software
Claim Drafting Scheme and to Provide Backup Positions During
Prosecution
The specification disclosure required for software inventions is

significant. Structure claims require one or more of: (1) electrical system
block diagrams illustrating a basic computer; 9 ' (2) block diagrams of a
custom CPU designed to perform the software algorithm exclusively in
hardware;19' (3) circuit schematics; and (4) electrical signal timing
diagrams in order to enable the invention/claims under 35 U.S.C. § 112,
first paragraph. The process claims are usually supported by one or more
of: (1) executable code or psuedocode sections as figures or as
specification tables, 192 (2) one or more flowcharts; 193 and (3) an example
of the algorithm as it affects objects over time (an illustration of the
process at work).94 Furthermore, any device claimed in an application
must be illustrated in drawings.195 Alappat means-plus-function claims
are easily enabled by the above disclosure itemized in structure claim
elements (1) through (4). For article of manufacture claims, it is prudent
to illustrate the article of manufacture for at least one computer storage

190. See, e.g., U.S. Patent No. 5,274,815 (1993) (Fig. 1).
191. See, e.g., U.S. Patent No. 5,386,375 (1995) (Fig. 6).
192. See 37 C.F.R. § 1.96 (1996); see, e.g., U.S. Patent Nos. 5,088,034 (1992) (Figs. 14-18)

and 5,375,299 (1994) (Appendix).
193. See, e.g., U.S. Patent No. 5,386,375 (1995) (Figs. 1, 3-5).
194. See, e.g., U.S. Patent No. 5,274,815 (1993) (Figs. 3-4).
195. 37 C.F.R. § 1.71 (1996); MPEP § 608.01 (1994).
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embodiment. However, textual discussion in the specification after
disclosure of an electrical system seems to suffice. Method of
manufacture claims may require additional flowcharts, and data
structure claims should include a block diagram illustration of the data
structure and its physical configuration on storage media, if possible.

The practitioner should adequately describe these figures in the
specification as required under 35 U.S.C. § 112. Furthermore, it might be
useful to cite technical papers, text books, and/or prior patents to
overcome 35 U.S.C. § 112, first paragraph, enablement rejections. These
rejections are sometimes directed to electrical system figures which
contain conventional items (e.g., CPU, printer and display screen),
conventional computer readable storage media (e.g., RAM, CDs and
floppy disks), the manufacturing technology needed to form the electric
system, and integrated circuits and storage media, when these items are
not adequately described in the specification. If this information is not
provided, the practitioner may be forced to prove them during
prosecution and may be exposed to a new matter rejection. 96 Fighting
new matter in the USPTO is not an easy battle; these problems are better
diffused up front with adequately drafted specification disclosure
containing incorporations by reference where necessary.

As can be seen, the combined skills needed in terms of hardware
understanding and software understanding may be difficult to find even
when taking into account the combined knowledge of both the software
patent draftsperson and the inventor.

IX. CONCLUSION

Software patenting is a difficult art to master. Software patent law
is complicated, delicate, form over function, and constantly in flux. The
drafting of a software patent application requires extensive knowledge of
the software patent law, extensive understanding of the client's business,
understanding of the client's technical and financial goals and
capabilities, and vast technical knowledge of both computer hardware
(electrical/computer engineering) and software (computer science and
programming). The prosecution of a software application is also difficult
because rejections relating to software applications tend to be longer,
more difficult to address, and more hostile in character than rejections
related to other technological areas. The fact that the software industry
is somewhat hostile to software patents and that many clients do not
understand the need for software patents is cause for further frustration.
In general, it is not easy to develop all of the skill sets needed to be truly

196. See supra text accompanying notes 69-71.

Vol. 11.2



DRAFTING STRATEGY FOR U.S. SOFTWARE PATENTS

effective at software patent prosecution, procurement, and portfolio
management.

However, one easy and important step that any software patent
practitioner can take in a short period of time to improve software
drafting effectiveness is to understand the softwvare claim weapons at his
or her disposal. The practitioner should learn to wield these weapons
with maximum advantage for a software client. Even without a broad
understanding of the software business, the software technology, the
computer technology, the software patent law, and the financial position
of the software industry over time, the claim styles discussed in this
comment (structure claims, process claims, means-plus-function claims,
article of manufacture claims, method of manufacture claims, data
structure claims) can provide the essential elements for a comprehensive
software patent strategy designed to ensure improved patent portfolio
benefit for the client.197 However, these claim styles, when deftly wielded
by a technically competent and experienced software patent practitioner,
become even more powerful and useful for a client. In general, by
understanding the claim styles herein and their respective strengths and
weaknesses, the practitioner can spend a few extra dollars and a few
additional hours when initially drafting and prosecuting a software
patent application to either derive millions more dollars in value from an
issued software patent, or avoid millions of dollars in unnecessary
litigation expenses over the issued software patent.

197. It is ironic that few believed software was even patentable at all in the 1970s,
while today software is the only technology (or at the very least one of the few
technologies) that is patentable in view of 35 U.S.C. § 101 under three of the four
enumerated categories (a process, a manufacture, and a machine).
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I. INTRODUCTION

Despite the success of Japanese hardware companies, Japanese
software companies, with the exception of game software companies1

such as Sega and Nintendo, have had little impact on the
international and domestic markets. In contrast, the pioneering U.S.
software industry has been the world leader, in terms of both
technological innovation and business success. To illustrate, in 1992,
prepackaged software sales accounted for approximately 15% of
software industry revenues in Japan; the same segment in the United
States accounted for approximately 70% of industry revenues.2

Historically, customized software has dominated the software
market in Japan, while prepackaged software has struggled in this
market.3  Meanwhile, in the U.S., prepackaged software has
experienced the glory of both consumer and business fanaticism, while
customized software, though still important, has generally been
viewed by companies as a last resort.

1. Game software is excluded from the scope of this business perspective, for the
following reasons: (1) game software is typically far less expensive than other types
of prepackaged software; (2) the product cycle of game software is much shorter than
for business software; (3) many users of game software are children, meaning that the
target-market is different than for other prepackaged software; and (4) large game
software companies such as Sega and Nintendo sell game software in combination
with hardware they manufacture. In short, the game software industry is quite
different from the rest of the prepackaged industry, and must be analyzed separately.

2. JAPAN INFORMATION SERVICE INDUSTRY ASSOCIATION UISA), JYOHO SERVICE
SANGYO HAKUSHO 40 (1994) [hereinafter 1994 JAPANESE WHITE PAPER]. The Ministry
of International Trade and Industry (MITI) supervised the preparation of this paper.
The Japanese software industry revenues totaled $42 billion in 1992, while the U.S.
software industry earned about $42 billion in revenues in 1991 and was expected to
earn $100 billion by 1995. Id.; Robert P. Merges, A Comparative Look at Property Rights
and the Software Industry, in THE INTERNATIONAL COMPUTER SOFTWARE INDUSTRY: A
COMPARATIVE STUDY OF INDUSTRY EVOLUTION AND STRUCTURE 273-274 (David Mowery
ed., 1996).

3. The software industry can be divided into two main market segments:
prepackaged software, sold "off the shelf" as a commodity product; and custom
programming services, or customized software, referring to comparatively large
software programs created for a particular client. Merges, supra note 2, at 273.
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In the sections to follow, I will discuss some of the reasons why
the Japanese software industry has developed so differently than its
U.S. counterpart. There are many factors contributing to the dramatic
difference. In his new book, Professor Robert Merges attributes the
discrepancy to the relationship between comparatively weak
intellectual property protection for software in Japan, and the
industry structure there.4 In Japan, a system of "cross-shareholdings,"
known as keiretsu, is prevalent; this includes "interlocking" banks and
industrial companies. In contrast to Merges, Thomas Cottrell recently
contended that the discrepancy is mainly a result of the fragmented
hardware market in Japan, and the failure to standardize.5

In my view, some assumptions underlying Merges' and Cottrell's
conclusions are at least partially incorrect. It is my contention that
particular business, technology and cultural factors have combined to
contribute to the relatively poor performance of the Japanese software
industry. For example, unlike U.S. companies, Japanese software
companies cannot rely solely upon intellectual property rights when
seeking financing, because Japanese banks tend to emphasize real
property holdings, and the venture capital financing industry is
poorly developed in Japan. In addition, certain aspects of the
Japanese culture have forced software companies to provide detailed
customized solutions, rather than standardized ones, to business
problems, and to avoid software bugs at all costs, even unreasonable
costs. Furthermore, network externalities 6 created by de facto industry
standards have given the U.S. software industry added advantage.
Examples include the IBM PC, the MS-DOS operating system, and the
Windows operating system.

In recent years, the Japanese demand for prepackaged software
has been increasing. Sales revenues have been steadily growing in
that market, while the still-dominant customized software segment
has begun to shrink due to the recession.7 Japan is also experiencing

4. Id. at 275, 282-290.
5. Thomas Cottrell, Standards and the Arrested Development of Japan's

Microcomputer Software Industry, THE INTERNATIONAL COMPUTER SOFTWARE INDUSTRY:

A COMPARATIVE STUDY OF INDUSTRY EVOLUTION AND STRUCTURE 131, 157 (David
Mowery ed., 1996).

6. A network externality is that the marginal value of a product increases with
the number of people using it. One example is the telephone-the more people that
own telephones, the more valuable and useful they are. See, generally, id. at 137-38.

7. Until 1991, the Japanese computer software industry enjoyed between 20-30%
annual growth. Recently, though, the industry has experienced severe setbacks for
the first time. In 1991, its growth rate fell to approximately 10%, then fell to
negative growth in 1992. 1994 JAPANESE WHITE PAPER, supra note 2. See, generally,
Hidehiko Oguchi, Asunaki Soft-gyokai (No Tomorrow for Software Industry), NIKKEI
COMPUTrER, Aug. 23, 1993, at 48.
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an increase in the demand for prepackaged software due to the
popularity of personal computers. This trend will likely continue as
the hardware market shifts to smaller machines and open systems.8

It is a major concern of the Japanese business community and of
Japanese policy-makers that it may be the U.S. software companies,
not Japanese companies, that will benefit from this growth in
Japanese demand for prepackaged software. I will address these
concerns in two parts. First, part II (below) analyzes the business
reasons for the slow development of the Japanese prepackaged
software market. Part III then explores the difficulties that Japanese
software companies face in attempting to expand their domestic
prepackaged software business, in the face of current U.S. domination
of the market. I also discuss the recent attempts by the Japanese
government and software companies to change traditional procedures
in order to develop the prepackaged market, and condude that this
willingness to take a fresh look at deeply ingrained customs may
help Japanese software companies become more successful in the
prepackaged software market.

II. WHY THE JAPANESE PREPACKAGED SOFTWARE
SEGMENT DEVELOPED SO SLOWLY

Personal computers were already emerging in the U.S. in the
late 1970's. Into the 1980's, operating systems (OSs) which enabled
programs developed on one model of machine to run on another were
installed on the 8-bit microcomputers available at that time. Various
prepackaged programs were then developed for use with those
operating systems. 9  With the use of operating systems came
flexibility-U.S. consumers were able to use a variety of different
application programs on the same hardware. Japanese systems
lagged behind in the initial use of operating systems.' This

8. See Wayne Arnold, Why is Japan Finally Embracing PCs? Try This: They're Fun,
ASIAN WALL STREET JOURNAL, November 5, 1996 (discussing trend of PC purchases by
Japanese consumers, and noting that in 1995 Japan's PC sales grew 70%).

9. For example, Digital Research (DRI), an independent software company,
introduced the CP/M operating system in 1976 for use on microcomputers. It was very
successful in the 8-bit OS market, garnering 70% of the market share by 1984. Robert
T. Fertig, THE SOFTWARE REVOLUTION: TRENDS, PLAYERS, MARKET DYNAMICS IN PERSONAL

COMPUTER SOFTWARE 114 (1985).
10. While the progression in the U.S. was BASIC etc. to CP/M (8 bit) to MS-DOS

(16 bit), the trend in Japan was BASIC etc. (8 bit) to BASIC (16 bit) and then
Assembly and Disk-BASIC (16 bit) to MS-DOS (16 bit). Correspondence with Mr.
Michio Tomita, Author of PASOCON SOSEIKI, infra this note (Jun. 11 and 30, 1995);
Internet Correspondence with Mr. Shozaburo Nakamura, Systems Engineer (Jul. 31
1995) (on file with author). In the BASIC-based systems, the monitor program
controlling the hardware environment was much simpler than what is labeled an
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contributed to a technical "head-start" for the U.S. prepackaged
software industry, but this head-start alone cannot explain why, in
the 1990's, the Japanese software industry continues to produce mostly
customized, rather than prepackaged software.

In this part, five business factors that likely contributed to the
slow development of the Japanese prepackaged software sector are
discussed: (1) user preference for custom software; (2) software
companies' preference for custom software; (3) heavy use of
mainframes with split platforms; (4) the small and unique PC market
in Japan; and (5) a high rate of illegal copying of software.

A. Users Have Preferred Custom Software

One reason the Japanese market may be dominated by custom
software is that Japanese users tend to prefer such systems. This
preference may be traced to, both operational and cultural elements of
Japanese business. There are several possible reasons for Japanese
users' preference of custom software: (1) secretiveness of custom
software; (2) the desire to adhere to internal business procedures; and
(3) financial incentives. Each of these reasons is discussed below.

1. SECRETIVENESS

In the 1970's when "computers" meant "mainframes," large
corporations were the major users of computers." The corporations
who pioneered the use of computers operated in-house information
system departments and hired full-time software engineers. They did
not want to reveal their business schemes to outsiders and tried to

"operating system" in industry parlance. Telephone Interview with Mr. Eiji Kuge,
NEC Technologies, and Mr. Akira Tanaka, former Chief Engineer, NEC (Mar. 1996).
The CP/M OS did not become prevalent in Japan. CP/M had some reputation among
engineers, but it never gained popularity in the business application sector.
Correspondence with Professor Katsuya Hirose, an experienced PC user since the early
1980s (Jun. 1995); Correspondence with Nakamura. Some game machines used the
CP/M OS, so game software was written for that environment. Written
Correspondence with Ms. Miyuki Yasucka, Assistant Manager of Intellectual Property
Department, SEGA Enterprises, Ltd. (Mar. 12, 1996). But almost all of the
application programs for the NEC PC-98, introduced in 1982 as a 16 bit machine, were
written in BASIC. MIcHio ToMrrA, PASOCON SOSEaK 254 (1994). Mr. Shozaburo
Nakamura, who had been a Software Engineer at Kanri Kogaku Kenkyujo, the
company which developed Matsu, a popular word-processing program introduced in
1983, stated that many top-selling programs ran on the BASIC/Disk-BASIC runtime
environment. They were written in the hybrid of BASIC/Disk-BASIC and Assembly
language in the mid-1980s. Correspondence with Nakamura.

11. Interview with Mr. Yukio Ohno, General Manager of Legal Affairs, Japan
Research Institute (May, 1994).
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develop business software within their companies.12  If the
corporations did not have sufficient personnel to write the software,
they sought help from their hardware providers or from other
software companies within the same keiretsu group. Within this
business environment, once the relationship between customers and the
software developers had been established, it tended to be long-
lasting. As a result, rather than seek out prepackaged software
systems, the companies chose to depend on their in-house and closely
related software developers to create custom software solutions. This
served to preserve the secrecy of the corporation's operations while
fostering its valuable business relationships.

2. THE DESIRE TO ADHERE TO INTERNAL BUSINESS
PROCEDURES

Japanese companies' intense attention to detail may have led
them to prefer custom software when automating their business
operations. Mr. Eiji Kuge, an executive of NEC Technologies, Inc.,
mentioned that Japanese companies, more often than companies in the
U.S., order custom-made software to precisely serve their own specific
business practices.' In contrast, American companies may have
viewed the implementation of prepackaged software as a way to
improve the efficiency of or standardize their business procedures. In
the 1980s, while the Japanese continued to depend on custom-built
software, American companies were using and improving prepackaged
software. 14

Although prepackaged software is used with personal computers
in the Japanese workplace, its use has been primarily confined to
support of, rather than primary to, the company's business Examples
include use in word processing and spreadsheets.' Custom-made
software is more commonly used in tasks directly related to the
company's core business.

These contrasts in how prepackaged software is used tend to
reflect, to some extent, cultural differences between Japanese and
American people. Japanese customers are demanding regarding
details, sometimes to the extent of redundancy. Japanese users will be
concerned about even minor bugs that may rarely interfere with their
businesses. Since even best-selling prepackaged software has user

12. Interview with Mr. Eiji Kuge, Senior Vice President, NEC Technologies, Inc.
(May, 1995).

13. Id.
14. Cottrell, supra note 5 at 133-134.
15. Interview with Mr. Yoichi Shimamoto, Senior Consultant of Business and

Information Systems, Sanwa Research Institute (Aug. 1994).
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satisfaction ratings of only 70-80%, prepackaged software does not
meet the high standards of detail desired by Japanese users.
American users, on the other hand, have demonstrated a willingness
to accept occasional glitches as a trade-off for more economically
priced software.

This cultural contrast may contradict the image that Japanese
companies excel at coordination and cooperation. Actually, Japanese
companies compete harshly with each other. A recent paper by
Yasunori Baba, Shinji Takai, and Yuji Mizuta articulates the
mentality of Japanese companies: the authors stated that Japanese
users emphasize shop-floor knowledge when automating their
operations, and do not hesitate to alter the software programs to fit
existing procedures.'6 Because even Japanese companies that belong to
the same industrial sector usually have different management
policies and organizations, it makes more sense for the processes and
their supporting software to be customized than to be purchased as
prepackaged programs.

The Chief Business Consultant of Sanwa Research Institute, Mr.
Shimamoto, pointed out that Japanese companies regard their
business procedures as the result of accumulated improvements and
believe their procedures operate better than others. 7 Thus, the
companies tend to distrust prepackaged software which does not
address all of the details of their own business practices.

3. FINANCIAL INCENTIVES

Financial incentives for purchasing custom software rather than
prepackaged software have also played a role in the software-
purchasing decisions of Japanese companies. In the early days, users
were large, wealthy companies. During periods of economic growth in
Japan, user companies had abundant funds for computerization. The
latter half of the 1980's were especially prosperous days under the
Japanese "bubble economy," an era of "cheap money" resulting from
trade-surplus cash, very low interest rates, and a deregulation of
banking. With a decreased incentive to keep costs down, it was
easier for companies to order custom software than to research and
compare the prepackaged software available.

For example, an executive of Software Engineering company
recalls that, until 1990, many companies were willing to order custom
software at costs in the range of $330,000. Software companies found

16. Yasunori Baba et al., The Japanese Software Industry: The 'Hub Structure'
Approach, 24 RESEARCH PoucY 474, 484 (1995).

17. Shimamoto, supra note 15.
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that they could improve their revenues in the custom development
business by saying that prepackaged software was not any good and thus
steer customers away from prepackaged products. When the recession
struck, the software companies were forced to shift more efforts to the
prepackaged software business to meet the demand for less expensive
options. By 1993, the price of popular prepackaged personnel
management software was only $30,000.18

The Japanese companies have gradually learned to appreciate
the benefits, other than a relatively low price, offered by
prepackaged software. Prepackaged software is not only inexpensive
because it targets multiple users, but it is also cost-effective because of
the efficiency it offers. If prepackaged software is efficient, it ought
to be popular regardless of an economic upturn or downturn. This has
been borne out under the current Japanese recession during which the
sales for prepackaged software are increasing while the dominant
custom software segment is stagnant. While historically, the
dominance of the custom software industry may have been promoted
by the wealth of the Japanese business community, the recession has
provided incentives to search out cost-effective prepackaged solutions.

B. Software Companies Preferred Sizable and Riskless Custom
Business

Japanese software companies welcomed custom business because
the marginal revenue received for each dollar invested in
development was sizable, and the custom business, unlike the
prepackaged software business, involved limited risk to investment.
Custom-made systems have historically been relatively large and
complex, and the revenues per project were often huge. The
attractiveness of the large revenues from custom software was
increased by the predictable and manageable nature of the revenue
stream.

Custom development is generally compensated by either an
hourly-rate system, or by a lump sum payment upon attainment of
certain milestones. Under either payment scheme, costs and revenues
from a given project are easily predicted. Customers are guaranteed
receipt of the developed software and software companies bear only
operation costs until the last payment by a customer. In contrast, in
the prepackaged software business, not only must companies bear
development costs, they must also deal with the uncertainty of
whether they can obtain adequate revenues through sales and
licensing upon completion. Software developers who became

18. NIKEI COMPUTER, Aug. 9, 1993, at 51.
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accustomed to the customized model considered the prepackaged
software business risky in comparison.

C. The Fragmented Japanese Mainframe Market and
Customization of Prepackaged Software

The computer mainframe market in Japan has not been
dominated by a single supplier or one operating system. This "split
platform" market in Japan was a disincentive for software companies
to develop prepackaged software for a single platform. 9 In the U.S.,
IBM has been dominant in the mainframe market and other hardware
vendors manufacture machines with IBM operating systems. This
market dominance provided a sufficient incentive for software houses
to develop prepackaged software for any IBM compatible system. In
the Japanese mainframe market, a single dominant standard has not
emerged. A half dozen makers of mainframes, including IBM, have
fiercely competed in Japan.' In the split platforms market, it was
not economical for Japanese software companies to develop
prepackaged software for a single make of machine.

In the late 1970's, Japanese hardware manufacturers started to
offer minicomputers called "ofucons," an abbreviation of an office
computer.2' With these prevalent small business computers, it was
standard business practice to make extensive customizations to
standard prepackaged software provided by the machine
manufacturers. Hardware dealers offered ofucons combined with
software and a high level of customer support. The shipment of
ofucons expanded especially from 1979 until 1989, and then leveled
off. However, ofucons still occupy a significant portion of the
mainframe market.

Though ofucon manufacturers prepared standard prepackaged
software for ofucons, hardware dealers and software companies
heavily customized them upon users' requests."2  Many software
companies were also hardware dealers. Thus, customization was
economical for customers, and satisfied their insistence on using their
own business procedures. Furthermore, customizing standard

19. Information Service Industry-Creating New Strategic Value, NIKKEI SHINBUN
(U.S.), June 6, 1994, at 36.

20. The largest competitors, other than IBM, include Hitachi, NEC, and Fujitsu.
Bob Johnstone, Japan Tackles its Software Crisis, NEW SCIENTIST, Jan. 30, 1986, at 60.

21. Ofucons were used in mid-size or small companies to deal with routine business
transactions such as sales management (issuing invoices and bookkeeping), accounting,
and wage calculation. Until recently, PCs were not capable of handling these tasks.

22. Written correspondence from Mr. Akira Tanaka, former Chief Engineer of NEC
(Mar. 10, 1996) (on file with author).
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prepackaged software resulted in a software price of approximately
half of the hardware price; in contrast, if completely customized from
the beginning, the software would have been four or five times more
expensive than the hardware.

The heavy customization in Japan deprived companies of at
least one substantial advantage of prepackaged software. Since some
customer programming was embodied in each site, maintenance and
upgrades of those programs became difficult unless customers bore the
high expenses involved with such maintenance." Even when
customers were willing to cover the expenses, the software engineers
who customized the programs had to devote their time to upgrading
them instead of developing new products.

During the 1980's, the U.S. manufacturers of machines similar to
ofucons, such as DEC, Unisys, HP, and NCR, withdrew from software
development. The new minicomputer vendors, such as Sun, Tandem
and Apple, focused on hardware from the outset.24 Independent
software vendors provided packaged software applications.
Although these packaged programs were customized by the internal
information systems departments, customization was recognized as a
necessary evil. Intermediaries, such as Electronic Data Systems and
four of the "big eight" accounting firms stepped in to coordinate
systems integration and software customization for large companies. 26

In doing so, the intermediaries were able to exert pressure on the
software development companies to incorporate the most commonly
requested customizations into the standard product. Therefore, while
U.S. companies did in fact customize as needed, the goal often
remained to feed the customizations back into the standard product in
order to enable increased dependence on prepackaged solutions in the
future. To the extent that this "feedback" did not occur in Japan,
perhaps due to the pervasive secretiveness discussed earlier, the
customization of prepackaged software did not aid the development
of the prepackaged segment in Japan.

D. Small and Unique PC Market In Japan

U.S. software companies have succeeded not only in mainframe
platforms but also in PC platforms, due in part to network

23. NIKKEI COMPUTER, Feb. 7, 1994, at 55.
24. W. Edward Steinmueller, The U.S. Software Industry: An Analysis and

Interpretive History, in THE INTERNATIONAL COMPUTER SOFTWARE INDUSTRY: A
COMPARATIVE STUDY OF INDUSTRY EVOLUTION AND STRUCTURE 31 (David Mowery ed.,
1996).

25. Id. at 40.
26. Id.
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externalities created through standardization.V Meanwhile, the
prepackaged software segment in Japan occupies a far smaller market
share than its U.S. counterpart. The question thus arises: what
accounts for the difference between the Japanese and the U.S.
prepackaged PC software industries? The difference can largely be
attributed to differing market sizes.

1. A LARGE MARKET IS NECESSARY FOR A PROFITABLE
PREPACKAGED SOFTWARE INDUSTRY AND PROVIDES
GREATER INCENTIVES THAN A SMALL MARKET

The existence of a sizable market is crucial for a high
technology industry because a high technology industry requires a
high ratio of R&D expenses to total expenses.' R&D expenses are
fixed charges; therefore, the more units of developed products that
are sold, the lower the R&D costs per unit. Thus, a large market
allows a software company to spend more on R&D because these costs
can be spread over a larger number of units.

In addition, a high technology company must earn large profits
from a new product quickly, before competitors introduce similar
products, so the company can both recover its investment at an early
stage and invest in new R&D in a timely manner.' Early investment
is also important for a company to enable it to generate revenue to
reinvest in upgrade developments. In the prepackaged software
business, a key to success is upgrading programs to better meet user
needs, fix bugs, or adapt to a new platform.

In a huge market, a software company can achieve necessary
sales revenues more easily in a shorter period of time than in a small
market, even if its individual market share is small. Upon achieving
the necessary revenues, a company can reinvest in new R&D. Thus, in
a sizable PC market with a common platform, software companies can
obtain dynamic economies of scale in R&D far more easily and
quickly than in a small PC market.

Furthermore, in a large market, software companies can enjoy
more "J-curve" profits.3° Once programs are developed, production
costs of the programs remain minimal regardless of the production
volume, unlike in other traditional or high technology manufacturing
businesses. Marketing costs and overhead become the main costs, and

27. See Cottrell, supra note 5, at 131.
28. Motoshige Itoh, KOKUSAIKEIZAI NYUUMON 295 (1989).
29. See id. at 298.
30. Hisashi Washiyama, Kawaru Beikoku Sangyo, NIKKEI SHINBUN (U.S), Feb. 15,

1996, at 26.
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a huge additional production facility is rendered unnecessary.
Therefore, the profit rate of a prepackaged software business
increases at a steeper rate as sales volumes increase, like the letter
"J." Increasing sales volumes is easier in a larger market, and so a J-
curve profits profile makes a larger market more attractive to
software companies.

A large market also induces existing custom software companies
to shift to the development of prepackaged software. Custom
software development is a low-risk business, requiring little up-front
investment risk. In contrast, the development of prepackaged
software requires the software company to invest in R&D before any
sales are guaranteed. Also, a prepackaged software business requires
continuing marketing costs and other efforts to bolster sales to the
general public. If a potential market for prepackaged software is
larger than for a custom business, taking greater investment risks may
be worthwhile.

2. THE JAPANESE PC MARKET IS SMALL

PCs occupied a much smaller portion of the Japanese hardware
market than they did in the U.S. hardware market. Also, the
absolute size of the Japanese PC market is approximately one-fourth
of that in the U.S. (and about one-tenth of the IBM PC worldwide
market) even though the Japanese population is half that of the
U.S.3  Prepackaged software is used more often for PCs than for
larger computers because ordering expensive custom software for PCs is
not cost effective.' Accordingly, a small PC market contributed to a
small market for prepackaged software.

Four factors accounted for the small PC market in Japan. First,
as previously discussed, mainframes, including ofucons, were used
heavily in Japan. Second, the NEC PC-98, which is not IBM
compatible, garnered the majority of the Japanese PC market and
kept Japanese PC prices high. The NEC PC-98's primary selling point
was that it was a machine with excellent Japanese language
capabilities and a large number of application programs. The
popularity of the NEC PC-98 kept the Japanese PC market free from
the price wars abroad until 1992, at which time Compaq entered the
Japanese market with low prices, thus slowing the expansion of PCs

31. Hisatsugu Nounaka, Changing U.S. Industry, NIKKEI SHINBUN (U.S), Jan. 18,
1996, at 28.

32. Interview with Mr. Akira Uchinuno, General Manager, Hitachi Information
Systems, Ltd. (Aug. 1994).
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in Japan. 33 Therefore, some potential consumers balked at the idea of
buying PCs.

The third factor was the significant existence and use of
"wahpros," specialized word processing machines for the Japanese
language.' Wahpros are convenient for new users as well as
established users, and are easily supportable. Because wahpro
hardware and software are integrated, users do not have to be
concerned with software installation. Moreover, when users have
trouble with their wahpros, they simply call the wahpro
manufacturers. The wahpro manufacturers provide good customer
support, quite frequently sending engineers to user offices. Also, a
wahpro was a more economical choice for word processing than a PC
because many portable wahpros were equipped with internal printers.

The fourth factor contributing to the small PC market in Japan
was the failure of the NEC PC-98 to fully exploit the phenomenon of
network externalities. In particular, NEC did not provide an open
hardware platform, limiting the availability of compatible
hardware and peripherals. The NEC PC-98 platform standardized
the majority of the Japanese PC market. Due to the popularity of the
NEC PC-98 platform, a sizable number of application programs were
written for the platform, and it received priority in software
development efforts. NEC PC-98 users thus enjoyed a variety of
advanced application programs.

IBM adopted Microsoft DOS (MS-DOS) for its PCs and required
Microsoft to make the interface specifications to MS-DOS readily
available to the developers of application programs.' The large
library of prepackaged application programs for the IBM PC,
especially Lotus 1-2-3, made the IBM PC an attractive and popular
platform. This was the case with the NEC PC-98 as well.'

IBM, however, designed the PC around an open hardware bus
and published the specifications to encourage third parties to add
value to it, such as through compatible machines and add-on
products.' NEC did not adopt an open architecture policy, remaining
hostile to its clone manufacturers until 1994. NEC also did not try to
bridge the incompatibility gap with the IBM PC in Japan, although

33. Gekisen Pasocon Shijo, NIKKEI SHINBUN (U.S), Jan. 19, 1995, at 12.
34. In 1989, approximately 2.7 million wahpro units were shipped compared with

1.6 million PCs. Japan Electronic Industry Development Association (JEIDA),
Computer Data Book 40 (1994).

35. Jonathan Band and Masanobu Katoh, INTERFACE ON TRIAL 29-30 (1995).
36. Initially, NEC obtained a free license from Microsoft to bundle MS-DOS with

application programs for the NEC PC-98.
37. Stephen Manes and Paul Andrews, GATES 152 (1993).
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it sold IBM clones outside Japan. It was not until 1993 that the NEC
PC-98 platform became virtually compatible with the IBM PC
platform, with the release of the Japanese version of Windows.'
Both companies are large hardware manufacturers and enjoy
considerable name recognition in each country. But NEC's policies
narrowed the NEC PC-98 market and further prevented it from
gaining the widespread acceptance of the IBM PC.

3. JAPANESE SOFTWARE COMPANIES WERE ISOLATED
FROM THE WORLDWIDE PC MARKET

The Japanese PC market was technologically isolated from the
worldwide PC market, which in turn limited Japanese software
companies to the small Japanese PC market. This technological
isolation was due in large part to the success of the NEC PC-98 in
Japan.

The NEC PC-98 occupied a large portion of the Japanese PC
market until very recently.' A sizable number of Japanese software
companies wrote prepackaged software for the NEC PC-98, creating
approximately 15,000 application programs for the NEC PC-98.' °

Meanwhile, the IBM PC did not become an industry standard in
Japan. Though the dominant platform in Japan, the NEC PC-98
offered much smaller incentives for Japanese software developers
than the IBM PC did for American software companies, because
NEC's overall market was only one-fourteenth of the worldwide IBM
PC market.

When introduced in 1982, the NEC PC-98 was a 16-bit BASIC
machine that inherited software assets from NEC's popular 8-bit
BASIC machines. Then, for marketing purposes, NEC started to
bundle MS-DOS with application programs for the NEC PC-98. 41

Thus, users could start application programs with one floppy disk,
without the extra labor of starting MS-DOS from another system
startup disk.

However, the NEC PC-98 was not IBM compatible. Some
devices and functions to deal with the Japanese language efficiently
were built into the hardware of the NEC PC-98, and NEC modified
its MS-DOS operating system to fit the NEC PC-98's hardware

38. 1994 JAPANESE W IrE PAPER, supra note 2, at 268.
39. Id. at 270 (citing a survey by Dataquest showing the statistics for retail level

sales but not reflecting NEC's direct sales to companies).
40. Id. at 218.
41. Written correspondence from Professor K. Hirose, Hosei University, Tokyo

(May 26, 1995) (on file with author).
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architecture. 42  The incompatibility continued even after IBM
introduced DOS/V, the Japanese version of PC-DOS.43 DOS/V added
a Japanese language function to American hardware, but in software
only, not in hardware.

The NEC PC-98 became popular because of its successful word
processing program, Ichitaro. Ichitaro's module for kana-kanji
conversion, which is necessary to write Japanese sentences in the
combination of kanji and kana, could be used by other MS-DOS
applications for the NEC PC-98. 4  Users liked this convenient
feature, adding to the popularity of Ichitaro and the NEC PC-98.

With Itchitaro's great success, other software houses focused
development on applications developed for the NEC PC-98.
Meanwhile, IBM was the standard for the rest of the world but
failing to make its PC a de facto standard in Japan due to its
successive mistakes in marketing and handling the Japanese
language.45

4. WITHOUT A LARGE MARKET, JAPANESE SOFTWARE
COMPANIES HAD FEW INCENTIVES TO DEVELOP
PREPACKAGED SOFTWARE

A large PC market based on a common platform motivates
software companies to develop prepackaged software, because the
potentially sizable business provided the possibility for an excellent
profit after recovery of initial R&D expenditures. Once software
companies decided to develop prepackaged software, the NEC PC-98
offered them a common platform and an exceptionally large share of
the Japanese PC market, compared to the other hardware types.
However, the NEC PC-98's overall market size was not large enough
to induce software companies to make the switch from the lucrative

42. Kuge, supra note 13.
43. Telephone Interview with Mr. Takayuki Torii, Massachusetts Institute of

Technology (Apr. 30, 1995).
44. TOMrrA, supra note 10, at 423-33. Kana-kanji conversion is necessity for

Japanese word processing because Japanese sentences are written in the combination of
kanji (Chinese letters) and kana (Japanese alphabets). Nouns and core parts of
verbs, adjectives, and adjective verbs are written in kanji and the rest (including
counterparts of prepositions in English) are in kana. In word processing, people first
type some words, phrases, or a short sentence in kana or alphabets. Then, people use
kana-kanji conversion function to translate all kana or alphabets into the combination
of kana and kanji. The better the conversion function is, the longer the phrases that
can be translated all at once.

45. Written correspondence from Mr. Kazuhiko Nishi, President, ASCII (Jul. 20,
1995) (on file with author).
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custom software business in the 1980s to the prepackaged software
business.

The U.S. software companies could target the huge IBM PC
market, including its clones, both inside and outside of the U.S. The
U.S. PC market was approximately 4 times as large as that in
Japan. 46 This sizable IBM PC market enabled U.S. software
companies to pursue economies of scale in R&D and J-curve profits,
while Japanese software companies were largely confined to the
small NEC PC-98 market in Japan.

In fact, the 10 best-selling prepackaged software programs in the
world in 1993 were all of U.S. origin.' This demonstrated that the
U.S. prepackaged software companies could succeed in the world
market, thanks to the vast IBM PC market. On the other hand,
Japanese prepackaged businesses were locked into the far smaller
NEC PC-98 market in Japan.

In order to achieve economies of scale in R&D (increased sales
leading to reduced R&D costs per unit) and thus be able to make
timely reinvestments in an R&D-driven high-technology industry, the
existence of a sizable market is crucial.4' J-curve profits (profit rate
increasing at a steeper rate as sales volumes increase) due to the
minimal production costs of computer programs further render a
sizable market more attractive to software companies. U.S. software
companies have achieved prosperity not only in the mainframe
platform business, but also for PC platforms, as a result of network
externalities arising from standardization. However, in Japan, as

46. Hisatsugu Nounaka, Kawaru Beikoku Sangyo, NIKKEI SHINBUN (U.S), Jan. 18,
1996, at 28.

47. 1993 Sales Revenues for PC Applications (in millions):
1. Microsoft Office for Windows $493
2. Microsoft Word for Windows $407
3. WordPerfect for Windows $390
4. Microsoft Excel for Windows $292
5. Lotus 1-2-3 for DOS $257
6. Lotus 1-2-3 for Windows $207
7. WordPerfect for DOS $204
8. Microsoft Office Professional for Windows $177
9. Lotus Notes $149
10. Borland dBase IV $117

1994 JAPANESE WHITE PAPER, supra note 2.
48. For example, Mr. Kauzuki Kagemasa, President of KONAMI, a successful game

software company, attributes the robust growth of theJapanese game software
industry to the existence of a large market in Japan even in the 1980s - there were
millions of people with game machines. Interview with Mr. Kauzuki, Dec. 4, 1994.
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long as the large custom software market' offered lucrative and low-
risk projects until the early 1990s, the NEC PC-98 market was still
too small to induce custom software developers to make the shift to
the highly competitive prepackaged software business.

E. High Rate of Illegal Copying in Japan

In addition to the factors discussed above, the high rate of
illegal copying has helped erode the potential market for
prepackaged software in Japan. A survey by the Software Publishers
Association estimated that the piracy rate for PC software in Japan
in 1994 was 56%, resulting in a loss of approximately $1.3 billion.5' In
comparison, the piracy rate in the U. S. was 25 % and the loss was 1
billion dollars.5" According to a JPSA survey of its members in May
1993, the average illegal copying rate per product was estimated to
be three to four times the number of legally shipped products.' Word
processing software suffered the most (five to six times), followed by
spreadsheet, education, and game software (three to four times). 3

While the entire prepackaged software market for PCs in Japan was
calculated to be between 250 billion and 280 billion yen at that time,
JPSA estimated the losses due to pirating at nearly one trillion yen!'

Although software protection methods existed to prevent illegal
copying of software, users resisted these methods because of difficulty
in installing and using them. Thus, the high rate of illegal copying
continued, and has discouraged Japanese companies from entering the
business of prepackaged software due to risk of losses from this
behavior.

49. Four to seven times as large as the prepackaged software market in sales
revenues. 1994 Japanese White Paper, supra note 2, at 40.

50. Theodore G. Bryant, The History, Development and Changing Environment of
Protecting Computer Software Against Copyright Violation in Brazil, 8 Transnat'l Law
375, n.175, (1995) (citing PC Software Industry Lost $8.08 Billion to Pirates in 1994: Piracy
Rates in the U.S. Declines, SOFTWARE PUBLISHERS ASSOCIATION, News Release, Feb. 24,
1995).

51. Id.
52. JAPAN PERSONAL COMPUTER SOFTWARE ASSOCIATION (JPSA), DAMAGE CAUSED BY

ILLEGALCOPYING 2 (Nov. 1993) [hereinafter JPSA DAMAGES]. Out of its 249 members,
109 companies which develop and sell prepackaged software replied to this survey.
Id.

53. Id.
54. Id.

1996



446 BERKELEY TECHNOLOGY LAW JOURNAL

III. DIFFICULTIES FACED BY JAPANESE SOFTWARE
COMPANIES IN EXPANDING THEIR PREPACKAGED
SOFTWARE BUSINESS

Estimates for the size of the prepackaged software market in
Japan by the beginning of the 21st century vary from 1,500 to 3,000
billion yen, significantly up from 330 billion yen in 1993.5 Thus,
there is little doubt that the market will expand significantly during
the late 1990s. What is uncertain, however, is whether Japanese
software companies can ever successfully compete against foreign
companies in Japan's prepackaged software market.

This part describes the current market dominance of American
companies and explains the challenges that potential Japanese
entrants to the prepackaged market must overcome if they are to
wrest market share away from their American competitors. Existing
Japanese software companies will face technological, economic and
personnel hurdles in their attempts to convert their operations from
customized to prepackaged software. While newly-formed
prepackaged software companies should have advantages over their
custom software counterparts in the technology and personnel areas,
they must surmount the formidable hurdle of obtaining financing for
their operations. If these barriers to market entry by Japanese
concerns can be overcome, Japanese companies and the Japanese
economy stand to profit handsomely from the explosion in
prepackaged software.

A. American-Made Software Presently Has a Strong Hold on the
Prepackaged Software Market in Japan

Because language difficulties associated with importing foreign
software into Japan were overcome in 1990 by DOS/V, made-in-Japan
software and foreign-origin software compete on equal footing in the
Japanese market. Currently, prepackaged PC software of foreign
origin is selling much better than prepackaged software products
made by Japanese firms.

Products made by American companies dominate the Japanese
market for prepackaged software. In 1993, two of the top four
companies in sales revenues were subsidiaries of American companies:
Microsoft came in first with sales revenues of 22.6 billion yen; ASCII,

55. JPSA predicts that prepackaged software will become the majority of the
software market and that prepackaged software market will increase almost ten-fold
between 1993 and 2001. The basis of prediction is the market growth rate of PCs from
1992 to 1993 (16.4%). JAPAN PERSONAL COMPUTER SOFTWARE ASSOCIATION, SANGYO-NO
SHORAI VISION HOHKOKUSHO [PERSONAL COMPUTER SOFWARE] 4-6 (MAR. 1994).
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Justsystem, and Lotus followed with respective sales of 13.4 billion
yen, 13.5 billion yen, and 11.4 billion yen.5 Most of the top 20 best-
selling business software programs were developed by American
companies, and American programs make up a majority of the UNIX-
based relational database programs sold in Japan. While Japan
exported only 13.5 billion yen worth of software (excluding game
programs) in 1994, it imported 259.5 billion yen worth of such
software - 19 times as much as the exports.' For bilateral trade with
the United States in this sector, Japan has seen a trade gap of 25
times exports.-

The foregoing data demonstrate Japan's weak competitiveness in
the prepackaged software market, and indicate that American
software may be superior to Japanese software. Several factors
account for this apparent superiority. First, American companies
pioneered the software business and have tremendous experience
creating and marketing prepackaged software. Second, software
which is exported to Japan by U.S. companies has already passed a
major test-it has survived in the highly competitive American
market and gained popularity among demanding American computer
users. These programs tend to be relatively sophisticated and easy to
use. While Japanese custom software companies show great interest
in entering the prepackaged software business, the products currently
marketed by these companies are actually "repackaged software."
Repackaged software refers to software that was originally
developed for a specific customer and then modified for a specific
industry. Repackaged software does not have wide applicability,
and its users report low satisfaction levels. Thus, if Japanese firms
are to compete successfully against American companies, they must
begin producing genuine prepackaged software. The problems faced by
Japanese software houses in making this transition are explored
below.

B. Difficulties Faced by Existing Companies Trying to Convert
from Custom Software to Prepackaged Software

For the past two to three years, many Japanese customized
software companies have attempted to enter the prepackaged
software business but have withdrawn one after another. They were
lost in this different environment. The major problems that

56. NIKKEI PASOCOM, Aug. 29, 1994, at 151. Novell ranked 7th and Borland
ranked 13th. In 1992, the ranking was Microsoft, ASCII, Lotus, and Justsystem.

57., NIKKEI SHINBUN (U.S), Nov. 2, 1995, at 11.
58. Id.
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customized software companies face as potential entrants to a
prepackaged software business include a dependency upon gaichu and
a lack of technological expertise critical to the prepackaged software
business.

1. TECHNOLOGICAL HURDLES FACED BY COMPANIES
PRACTICING GAICHU

Many large Japanese software firms suffer from profound
technological weakness caused by the popular gaichu scheme of custom
software development. The term gaichu, a word whose closest English
equivalent might be "outsourcing,"' means ordering software
development from other companies rather than developing the
software in-house. Quite frequently, large software companies
contracted out core work. Since only large companies were considered
to be capable of handling sizable orders for the development of
custom software, they earned easy commissions by serving as mere
intermediaries between customers and subcontractors.6' In addition to
its profitability, gaichu's prevalence can be attributed to its
convenience. Gaichu enabled companies to undertake large projects
without having to hire additional employees whom they might
subsequently need to dismiss.'s The number of small firms willing to
subcontract proliferated as gaichu gained popularity. Because little
in the way of special skills or financial resources was required to
start a small software company, quite a few employees left large
software companies and started their own enterprises.

As the Japanese software industry grew rapidly, gaichu became
multi-layered. Out of a total of 7,000 corporations in the information
services industry, the 100 top companies generated 36% of the
industry's sales revenues.' At the sub-subcontractor level, there were
more than 3,500 companies with fewer than 30 employees.' Under
this double structure, gaichu spread: the ratio of gaichu transactions

59. Using the word "outsourcing" to translate gaichu is misleading because
outsourcing is used in a specific way in Japan. That is, an information service
company (including a software company) takes a customer's information system or
computer system, and manages and operates the system for the customer. Economical
efficiency is brought in by co-owning hardware between the company and the
customer.

60. 1994 Japanese White Paper, supra note 2, at 88.
61. Employee lay-off or dismissal is uncommon in Japan.
62. 1994 Japanese White Paper, supra note 2, at 71 (data from 1992).
63. Id.
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to annual sales revenues continuously rose, from 14% in 1980 to 26% in
1991.64

Under the gaichu system, many custom software companies failed
to accumulate crucial technological capability and expertise because
they contracted out too much core work. Although the level of
technological attainment varied from one company to another
according to how much substantive development work they actually
performed, large Japanese software companies as a whole seem
technologically weaker than their counterparts in the U.S.. Such
weakness impedes their ability to enter the prepackaged software
market in Japan.

Not all software firms in Japan participated in gaichu. Most
members of the Japan Personal Computer Software Association (JPSA),
a trade association of mainly prepackaged software companies,
develop their prepackaged software in-house. Avoidance of gaichu
allowed these companies not only to accumulate know-how but also to
design future upgrades by themselves.6 JPSA companies confine their
gaichu use to instances when subcontractors have efficient skills with
respect to some 'parts' of software such as a library. Thus, JPSA
members have greater potential for succeeding in the prepackaged
software market. However, these companies will still need to
overcome other self-imposed barriers to entering the prepackaged
market, some of which are discussed below.

2. GAICHU-INDEPENDENT TECHNOLOGICAL HURDLES

Custom software companies attempting to enter the prepackaged
software market also face technological hurdles unrelated to gaichu.
For example, custom software is primarily developed for mainframe
computers whereas most prepackaged software runs on personal
computers. Because the technical knowledge of many custom software
designers is limited to mainframes, these engineers must learn new
programming languages and operating systems before they can create
prepackaged software. They must also become adept at forming
networks among different types of computers running different OSs and
at choosing software appropriate for a particular network
configuration.

Learning new programming languages, however, is not sufficient
for success in the prepackaged software market. Only those programs
which cater to the specific needs of the consumer will be popular, and

64. NIKKEI Ccmr., Aug. 23, 1993, at 54 (based on Tokutei Service Sangyo Chosa of
MITI).

65. Interview with several executives of JPSA member companies (Mar. 1995).
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the typical prepackaged software user is quite different from the
custom software user. Custom software is operated by people with
technological knowledge and training, usually personnel from a
company's information systems department. By comparison, most users
of prepackaged software have little or no training in computer
science. Thus, prepackaged software must be easy to use.

Many former custom software developers have difficulty
adjusting to their new clientele. Mr. Yoshiharu, a director of systems
development at PCA, a company that has been remarkably successful
in developing prepackaged software for accounting purposes,
explained that programs developed by engineers trained in the
custom-made software business often contain good functions, but are
poor sellers in the prepackaged software market because they do not
appeal to ordinary users. 6 He attributes PCA's success not only to its
solid knowledge of accounting and relevant businesses but also to its
emphasis on user-friendly interfaces and interoperability with
industry standards, an emphasis that derives from the company's
acknowledgment that users of prepackaged software are lay persons. 67

Given their minimal technical abilities, consumers of
prepackaged software and networked systems prevalent in hardware
downsizing rely heavily on advice and instruction from software
companies. While the demand for consultation is high, a JISA survey
indicates that user needs are not being met-only 24 % of users rated
the consulting services they received as satisfactory.6  These
statistics indicate that Japanese software companies are
underinvesting in support services. Perhaps this is indicative of a
general discomfort with the financial structure of the prepackaged
software business.

C. Financing Problems Facing Innovative Small Software Houses

1. A FEW INNOVATIVE SMALL SOFTWARE COMPANIES
IN JAPAN

The trend in the United States has been for the most innovative
software application development to occur in small software
companies.' Although this is not the trend in Japan, a few small
software companies have in fact been able to turn software

66. Interview with Mr. Yoshiharu Ohi, Director of Systems Development, WA
(Mar. 16, 1995).

67. Id.
68. 1994 Japanese White Paper, supra note 2, at 132.
69. Merges, supra note 2, at 289.
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innovations into business success. Two of these developers are
Justsystem and Dynaware.

Justsystem began as a husband-and-wife team working out of a
spare bedroom and grew to six employees in 1985 when it developed
Ichitaro MS-DOS, a word processing application for the NEC PC-98.'0

Justsystem continuously updated Ichitaro and introduced new products,
becoming the third largest prepackaged software company in Japan in
1994.7'

Justsystem differed from most other Japanese software companies
in a couple of important ways. First, Justsystem was not reluctant to
develop word processing software on MS-DOS systems. In contrast,
most software developers preferred to write programs in BASIC, Disk-
BASIC and/or Assembly, which used less memory. Justsystem's early
acceptance of the MS-DOS system put them in an advantageous
position when that system became more common. Second, Justsystem's
entrepreneurial approach is also evidenced by its early perception of
the importance of open systems, which motivated Justsystem to
develop expertise independent of a specific hardware manufacturer.72

At the time, nobody could predict the technical specifications of
Windows. Yet, Justsystem developed its own window, Just Window, to
gain experience developing in a windows environment. Thus, when
the specifications for Windows developed, Justsystem was well poised
to take advantage of the market.

Dynaware is another innovative Japanese software developer,
which was formed by recent university graduates in 1984.7 Two of
their software programs, Dynapers, the first three-dimensional
graphics program for Macintosh, and Ballad, a music program, were
introduced in the United States and received positive reviews.74 Like
Justsystem, Dynaware created its own windows program entitled
Dynadesk. Dynadesk included both word processing and graphics
functions. 5  Dynaware is now a leading company in the Japanese
graphics-related prepackaged software business.7'

70. ToMrTA, supra note 10, at 395.
71. NIKKEI Ccr., Feb. 7, 1994, at 59; NIKKEI PASOCOM, Aug. 29, 1994, at 140.
72. NIKKEI COM., Feb. 7, 1994, at 66.
73. Interview with Mr. Yoshinobu Watanabe, Director of Dynaware (Mar. 17,

1995).
74. Id.
75. The program was graphics-based and ran more slowly than a text-based

program. Therefore, this program and a similar integrated program were not
commercially successful until desktop publishing later became popular. Id.

76. See generally, ToMITA, supra note 10.
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2. PREPACKAGED SOFTWARE COMPANIES NEED
STRONG FINANCIAL BACKING

The prepackaged software business requires both higher initial
investment and a higher R&D investment (in proportion to sales
revenue) to support innovation than the customized software business.
Therefore, it is crucial for prepackaged software companies to have
strong financial backing to start up and succeed. In fact, successful
software companies, like Justsystem and Dynaware, intend to spend
more for technological development than other software houses.'

In addition, expenses in the prepackaged software business are
increasing. Nikkei Computer estimates the average development cost
for the first version of a new prepackaged program is 100 million yen
(1 million dollars), regardless of the applicable hardware for which
it is developed. 8 While the need for investment to cover growing
costs is increasing, Japanese prepackaged software companies often
have a difficult time finding financing.

a. Financing Problems Facing Japanese Prepackaged Software
Companies

Multiple factors combine to create barriers to prepackaged
software companies finding financing in Japan. Specifically, the
Japanese venture capital industry is less developed than its American
counterpart, and Japanese bank lending relies on real property for
collateral.

i. Venture Capital in Japan Is Not High-Technology Oriented
and Does Not Actively Invest in Earlier-Stage Companies.

Although the amount of venture capital investment in Japan
rivals that in the United States, the quality of that investment
activity lags behind the U.S. in the areas of high-technology
investment, early-stage investment, and management advising.'

First, Japanese venture capital is not oriented toward high-
technology because it has difficulty assessing its value.' The profits
of software companies offer a high return because huge additional
production facilities and resulting operation costs are unnecessary. 8' In

77. Watanabe, supra note 73; Interview with Mr. K. Ukigawa, President,
Justsytem (Nov. 1, 1996).

78. NIKEI CoM., Feb. 7, 1994, at 62.
79. NIKKEI SHMNBUN (U.S), Apr. 17, 1995, at 16.
80. Id.; BABA et al., supra note 16, at 478.
81. Hisashi Washiyama, General Manager of JAFCO America NY, NIIKEI

SHmIuN (U.S), Feb. 15, 1996, at 26.
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order for venture capitalists to accurately assess if an investment in a
software company will pay off, they must be capable of valuing the
technology that is the core of the business. Japanese venture
capitalists generally lack this capability.

Second, Japanese venture capitalists avoid early-stage
investment in emerging companies because Japanese companies take an
average of 30 years to go public, thus significantly delaying venture
capitalists' expected return on investment.82 This 30-year period stems
from the fact that the Securities Companies Association in Japan has
special rules that make the actual listing threshold for the over-the-
counter market much higher than is apparent from the written rules. 13

While the written rules require a recurring profit of 20 million yen
and net assets of 200 million yen, the actual threshold is said to be a
recurring profit of 300 million yen and net assets of 1 billion yen.8 By
contrast, NASDAQ requires profits of more than $750,000 before tax
or net assets in excess of $12 million, and even unprofitable companies
can be listed.' In the U.S., successful new businesses go public,
typically on NASDAQ, in three to five years, thus attracting venture
capital investment.' These fast investment cycles do not exist in
Japan. As a result, Japanese investment in start-up and emerging
companies is about half that in the United States.

Third, Japanese venture capital generally does not provide
management consulting to young venture businesses. Japanese venture
capitalists focus more narrowly on lending and giving financial, as
opposed to management, adviceY By contrast, in the United States it
is common for venture capitalists to provide management advice to
start-up companies which usually cannot afford to recruit capable
management. For example, successful venture businesses in the U.S.,
such as DEC and Apple, received advice and know-how from their
venture capitalists.'

The failure of Japanese venture capital to provide management
advice has been attributed to the Antimonopoly Committee, which
until 1994 prohibited venture capital from appointing a member to

82. NIKKEI SHINBUN (U.S), Apr. 17, 1995, at 16.
83. NIKKEI SHINBUN (U.S), Jan. 4, 1995, at 15.
84. Id.
85. Id.
86. Id.
87. Telephone Interview with Mr. George Hara, Accel Partners and DEFTA

Partners (Mar. 3, 1996). Mr. Hara is a Japanese venture capitalist with more than a
decade of U.S. work experience.

88. NIKKEI SHINBUN (U.S), Apr. 18, 1995, at 23. Hara, supra note 87.
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the board of the companies in which they invested.' Japanese
venture capitalists have had other means of providing management
expertise, however, by placing their employees in venture businesses
as executives or managers through syukkoh or worker leasing.' So,
the Antimonopoly Law alone cannot be held responsible for venture
capital's failure to provide management expertise.

Most importantly, venture capital has been able to transfer its
managers to venture businesses in the form of syukkoh, a system in
which a transferred employee has dual employment relationships
with a sending firm and a receiving firm.' Syukkoh is allowed when
the sending and receiving firm are related, as a venture capital firm
and its investment (ompany are considered to be. Thus, venture
capital can send its employees to venture businesses as managers
simply by coordinating another employment relationship between the
employee and the venture business.

More recently, since 1994, venture capital has been able to
"lease" as managers its employees aged 60 years or older to firms in
which it has invested. In the worker leasing system the worker has
an employment relationship only with the sending firm.'
Originally, the Japanese Worker Leasing Business Law' limited
worker leasing to 16 designated jobs, with managers being excluded.'
In 1994, the law was amended to lift the prohibition against leasing
managers with respect to employees aged 60 years or older. 95 Now
venture capital firms are able to send certain of their managers to the
businesses in which they invest.

How venture capital views its mission as investors determines to
a great extent how much they will provide management advice and
expertise to venture businesses. Syukkoh and worker leasing exist as
methods of providing management expertise, although they are
underutilized. This suggests that the focus of Japanese venture
capitalists on lending and giving financial advice is primarily

89. NIKKEI SHINBUN (U.S), Apr. 18, 1995, at 23. In 1994, the Committee revised its
Guidelines to lift the restriction. Unlike in the U.S., venture capital's ownership of
more than a 50% share of a venture company is against the Japanese Antimonopoly
Law (Article 9).

90. NIKKEI SHINBUN (U.S), Apr. 14, 1996, at 27.
91. Written Correspondence with Kazuo Sugeno, Professor of Labor Law, Tokyo

University (Mar. 11, 1996) (on file with the author).
92. Id.
93. The literal translation is "worker dispatching" but "leasing" more accurately

describes the concept in English.
94. The jobs are included depending on whether they are jobs that require special

expertise and whether they are difficult to cultivate under the long term employment
system. Sugeno, supra note 91.

95. Id.
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responsible for their failure to provide the management support that
is typical of venture capitalists in the United States.

i i. The Importance of Real Property in Bank Lending

Most Japanese banks require real property as collateral for loans,
and only rarely are intellectual property rights used instead. Most
prepackaged software developers rent office space and lack real
property.' Although the issue of collateral is not as critical a
problem as the poorly developed venture capital industry is to
software developers, it is important because almost 40% of Japanese
industrial finance lending is from banks.' The only software
companies that can easily borrow from banks are those that are
keiretsu companies, and most prepackaged software companies are not
part of a keiretsu structure.8

iii. Recent Attempts Have Been Made to Ameliorate the
Financing Problem Facing Venture Businesses in Japan

Some experiments have begun to enable venture businesses in
Japan to obtain financing more easily. First, MITI has established an
evaluation system to determine the value of software and patents in
order to facilitate their use as collateral in lending arrangements. 99

Second, MITI has established a fund to support promising software
development, which allows software companies to repay borrowed
funds by giving MITI a fixed percentage of sales revenues (2%).11
Third, Japan opened its second over-the-counter investment market in
July 19 95 .' Although intended to raise funds for fast-growing small
companies, as of February 1996, no company was listed on this
market.' Finally, it appears that the traditional banking industry

96. Yasuhisa Tashiro, Chitekizaisanken-no Tanpo-toshiteno Katsuyo-nitsuite [Use of
Intellectual Property Rights as Collateral], in RESEARCH OF BASIc PROBLEMS ON THE
ECONOMIC EFFECTS OF INTELLECrUAL PROPERTY RIGHTS 283 (Institute of Intellectual
Property 1993).

97. Id.
98. Interviews with JPSA member companies (Mar. 1994).
99. NIKKEI SHINBUN (U.S), Jul. 23, 1995, at 1.
100. NiKKEI SHINBUN (U.S), Dec. 18, 1995, at 1.
101. This market is called daini tentoh kabuishiki shijoh. It allows a company

without a history of earnings to be listed as long as their R&D spending equals at
least 3% of their revenues. The minimum required net assets is 200 million yen.
NIKKEI SHINBUN (U.S), Jul. 19, 1995, at 3; Japan Launches Small-Firm Stock Market,
WALL ST. J., Jul. 19, 1995, at A5.

102. Stock Option Seido, VB Dohyu daiichigo Tanjo, NIKKEI SHINBUN (U.S), Feb. 7,
1996. 12951
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might be becoming more receptive to using intellectual property rights
as collateral in certain instances. 10

D. Human Resources Problems

Software development companies face problems associated with
human resources development. Specifically, they have trouble
recruiting well-qualified people and then fostering the innovation
that is necessary to create high-quality software.

1. PROBLEMS RECRUITING ENGINEERS TO SOFTWARE
DEVELOPMENT COMPANIES

The general recruiting strategy for most Japanese companies is to
recruit recent graduates from universities or professional schools and
give them an implicit contract for lifetime employment.
Traditionally, hardware development companies have hired most of
the computer science graduates from the best universities for OS and
specialized software development. This reduces the number of
qualified graduates available for hire by prepackaged software
developers.'T Part of the problem is that software companies' real
wage level, taking long working hours and the lack of fringe benefits
into account, are not competitive with those of hardware
manufacturers.'05 In addition, software houses fall behind hardware
manufacturers with respect to financial stability, technological
innovation, social reputation, and brand images.

2. FORMALIZED SALARY STRUCTURE DOES NOT
REWARD INNOVATION

In general, Japanese corporations, including hardware
manufacturers and software companies, do not heavily reward high
achievers. Japanese wage systems are structured on the assumption
that employees will work for the same company from right after

103. In March 1995 Dynaware was granted a loan of $150 million by a commercial
bank after using its word-processing software for Macintosh (MacWord) as collateral.
Daisuke Akiba, Michinori Kewashii Chitekishoyuuken Tanpo Yuushi, NIKKEI BUSINESS,
May 22, 1995, at 120.

104. BABA et al., supra note 16, at 480. Telephone Interview with Mr. Akira
Tanaka, former Chief Engineer of NEC (Mar. 30, 1996). A study showed that, among
those newly hired by the information service industry in 1990 with a bachelor's
degree or above, 58.6% had majored in economics, 1 aw, or other subjects in the social
sciences and humanities, while only 3.6% were computer science majors. BABA et a I.,
supra note 16, .at 479.

105. JAPAN PERSONAL COMPUTER SOFTWARE TECHNICAL LABORATORY (JPL) AND JAPAN
PERSONAL COMPUTER SOFTWARE ASSOCIATION, JAPAN'S PERSONAL COMPUTER SOFTWARE
MARKET: 1990 229 (1991).
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graduation until retirement. As a result salaries are based on
seniority. Such salary structures may be unsatisfactory for young,
talented software engineers.

An exception in Japan is the software game industry.
Competitive international game software companies have the
revenues to pay high salaries to engineers. For example, a 27-year-
old engineer in an international game software company earns an
annual salary of $150,000, more than twice as much as similarly
situated engineers in large electronics companies. 106 As a result, many
young software engineers left large electronics companies such as
Toshiba, NEC, and other software companies to join game companies
and take advantage of their higher salaries.107

Small, prepackaged software companies cannot offer these high
salaries and so cannot draw talented software engineers away from
more established companies like the game companies can. The
inability to offer high salaries is typical of startup companies in the
United States as well as in Japan. In the U.S., however, venture
businesses attract employees and give them incentives to innovate by
providing stock options. Such options are not readily available in
Japan. l"8 The formalized wage system in Japan, in combination with
start-up companies' inability to offer stock options, creates recruiting
difficulties for Japanese prepackaged software companies.

3. INDIVIDUAL INNOVATION GOES AGAINST JAPAN'S
GROUP-ORIENTED CORPORATE CULTURE

Innovative individualism, necessary for developing high-quality
software, conflicts with the group-oriented corporate culture in
Japan." The history of software development, especially that of the
leading software companies, has shown that technological innovation
can be achieved by a capable individual or a small group as long as
they are willing to be creative and innovative. In Japan, however,
such individualism is not encouraged. A Japanese proverb reflects
this attitude: "A nail that sticks up is hammered down." Mr.
Kazuhiko Nishi, president of ASCII, feels that Japanese scientists
and engineers do not respect things that are different and tend to

106. NIKKEI SHINBUN (U.S), Jan. 8, 1995, at 1.
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108. Though stock options became available in Japan in autumn 1995, only

corporations that the MITI certifies have developed innovative technology under the
new business law, Shinkijigyoho, can provide stock options. Only thirty-one
companies were eligible as of February 1996. Stock Option Seido, VB Dohyu daiichigo
Tanjo, NIKKEI SHINBUN (U.S), Feb. 7, 1996.
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avoid them, while familiarizing themselves with those things that
are more familiar."0 A director of Dynaware explained that they
had two successful engineers whose innovation and strong
personalities would not have been appreciated or well received in an
ordinary Japanese corporation."' Overall, the individualism that
seems to be required for technological innovation in the prepackaged
software business is not respected or cultivated in Japan.

IV. CONCLUSION

Many factors contributed to the slow development of the
prepackaged software industry in Japan. Business customers relied cn
mainframe computers and, historically, preferred customized software
that was capable of conforming exactly to their internal procedures.
This demand meshed nicely with software developers' twin desires to
create expensive software without incurring up-front R&D expenses
and then to sell that software to a guaranteed market.

In addition, Japan's split platform mainframe market and the
lack of a large PC market made the development of prepackaged
software an unappealing avenue for software companies for a long
time. The Japanese PC platform of choice, the NEC PC-98, with an
exceptionally large (60%) share of the Japanese PC market, was
incompatible with the IBM PC and controlled a market a mere one-
fourteenth of the size of the worldwide IBM PC market. Developing
for the PC-98, Japanese software companies were catering to a market
insufficient in size for them to recoup their expenses and to timely
reinvest their revenues. Meanwhile, their American counterparts
flourished in a huge market maintained by network externalities and
widely accepted standards.

Recent developments in Japan have begun to encourage the
development of Japanese prepackaged software, but software
developers willing to enter this new business area will face certain
obstacles. Prepackaged software developers will need to overcome
historical industry structures that tend to impede innovation. For
instance, prepackaged software companies will need to encourage and
retain innovative developers, perhaps at the expense of the
traditional, group-oriented Japanese corporate culture, and they will
need to quickly increase both their productivity and their internal

110. NIKKEI SHINBUN (U.S), Jan. 4, 1996, at 15.
111. These two engineers exhibit characteristics typical of successful engineers in

Silicon Valley. For instance, their enthusiasm for computers and software led them
to concentrate on their work day and night, except when they took time out to sleep
in sleeping bags at their office! In addition, one declared himself a "genius."
Watanabe, supra note 73.
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expertise in software creation. Most significantly, they will have to
find ways to obtain venture financing in spite of the forces against
them such as the reluctance of Japanese venture capitalists to invest
in high-technology or early-stage companies, the lack of a NASDAQ-
type capital market, and the continuing focus of banks on real
property collateral.

Although some of these factors seem culturally ingrained, there
appears to be a recent willingness on the part of Japanese government
and industry to engage in introspection and to attempt to change
traditional procedures in order to compete in the prepackaged
software market. This willingness to change and to approach the
market in a fresh manner is necessary for Japanese companies to
achieve the level of success in the prepackaged software segment
that they have achieved in the hardware and game software
industries.




