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Preface
 

InIte!ectual property rights (iI tshave heconie an area tof international 
interest and controversy as ile te and cost of' technoiloical progress have 
increased, and as national bhorders have become ever more trainspalrent. Dis
agreernents have arisen not only. ov er tilemc'llhanics of' rrallting such rights. 
hut evel ovcr the validity ardilmerits of, certain ftindarnlllta concepts con
cerililg It'RS. For C\anpIc. there .lrethose who art that the C\istcnc oft 
rohu II'tlaS CalaltVlCs ionllnnill, and benClicially inlllncirce the Cco
rrlci it.l f1copanies alld ration. ()thers:ir"a thai suchl la\ssaltlrC 
 are 
ecoromical]\ ilrcfic ieilt nd thesand C\ploi lt , l that are detrimental to 
the development ot cricrgin rations. 

Its are n invntio, and tie \\ord "righl'" trly riot he par[lot a recent 
ticularl\ %\clchosen. A, Paul )a% id mtes ii(Chapter 2 of this volurre, 
pitllnts \Crc used as arl sl\fiteI-Ihh centur\ b\ FIoish irronrlrchls to 
protect the knrsledee base (at' toreigrn cratlIsnlern imported to CnhanIcC tire 
state o tire domstcic tcioto\. Ih tilose dl\,. [ateltS tcre grarrted ini
tiali\ tor 14 \car,,. st.hich s\,as nccessar to gcerrrathe tine ratale Iv,.) 
tion, of apprentice". The tact that rigints ItCpioit advances ill technical 
capahilil are gralllcd h soic geoVCrritg lutniolil. arid are rot considered 
inherent t the Cctor, is,riot ocrcralll appreciated. In tire i triied States. 
'l.C\,Ilplcthe evermnrent grants righis primarily t)promot riepublic 
interest. arrd sucih ri his are torriulaned so as to bhalice insme irarirer te 
econonic hellefils to the invetorllo alrd to socicts at Ir'ee. Thins, it will be 
appreciated that tie center at ras it, ot this halance may shift wiih changes 
in lire state of, tire techrolog . tIe rmlarket. or social values (U.S. Congress, 
Oftice of' Iecchnoloigy Assessmrent. 1992). 



vi lrtfiI'e 

Nowadays. the varying laws governing ItRs inl different nations play a 
major role in the strategic thinking of corporations as tlheV attempt to ensure 
that they receive a sufficient return on their often large and certainly risky 
investments in research and development. Clearly. a companly \vill not he 
enihusiastic about doing business in a country unwilling to provide protec
tion I'r the intellectual content of its protducts--a concern now 'acing U.S. 
businesses as they evaluate o(ppoirtunities in tie former Soviet I ion. Moreover, 
in these tincs o' liscal constraint, U.S. research ,miv,,rsitics also are in
creasingly Concerned with explOiting the fruits+, of their iltellectual lahors 
and are encotn it ill problems related ito differences in nationwil laws. 

Part of tlie prohlei is that the United States follo s the 'Iirst-to-in
vent" rule and per'it al in,, Intor a grace period of' one year between tie 

aniotuncement of' a discovcr,' in a scientific paper or at a nreeting, and filing 
for a patent. Other nations follow a "fir,t-to-fil" rule and do not pernmit 
disclosure before tiling a piiMent application. This difference has had lnfor
lunate COrlSlltiilC'Cs. for example. in the case of' Bover and ('ohlen's exploi

tation of their discoveries associated with rN \. In this particular case, the 
recombinanlt t)";..\ tecliriLuc was granted patent protection in the United 
Stites but iin [1urop0le, fteruey' causing royalties tohiot a coisiderblhC loss of 
the inventors. 

Also of' increasirng concern is tIe unauLhori/ed use of intellectual prop
erty. M,iich is sometinies ref'erred to as piracy . A recetCt study' by' the I.S. 
International Trade ('ormissioni indicated that losses to U.S. companies 
from unpaid royalties on drugS. software, arid electrtoic tcClliologieS, for 
exanmple. ria anmount to as much as 2-3 percent of' sales (i.e.. many hillions 
of dollars per car). Multinational companies thus have had Io develop 
multinational IR strategies, and these ilia, incllude tirehaggressive lursluit of' 
patent royalty incoC as a rcaUs of' ensurlinfg prfitahilit. 

.,,(oerriIelt of' develoling Countries, Oil the other hand, sotnictillies 

conidon. either cxplicitl. or inpliCitly, urautliori,Cd use f1'IIt'RS argling 

that all krirr, ledge should be il tile puhlic do1nain, or that some decree of' 

protection from tlhe nced to pay tt't> royalties is reCquired if industry in an 
emergirig nation is to smi\'e tile competlition fror more aILvanIced aild 

fiscallx'v tronig industries in rldustrialied countries. Indeed. tt'R issuC 
have nows becOme sufliciently important thal they have appeared Oil the 
agenda of' recent (-7 E'cononlic S1iririrnit mnleetings arnd are a principal sub
ject of' debate in the current Uruigtavy Round of lhe (eneiral Agreement onl 
TarifIs and Trade ((i\]] f ne otiatiois. 

The issue o1 iI'R infrintri er % first addressedwas by' the Acadey' corn

plex at tile annual nectlini' of the Natiirnal Academy of' Engineering in 
1986. SUblsequellll). ini February 1988, Ii-OLIp ol experts was conveied to 

identil'y arias for further study'. Mary Elllen Mogee, a ctonlsiltaint with ex
pertise on the IPR issue, was Iller conmlissiOled to develop a coinprehen
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sive background paper. This w.ork w+as discussed 1w a larger group of 
experts and practitioners ini June I 9., and led to a reconMinendatiln that tie 
National Research Council (' RC) should organic a conference tocusCd on 
tlhe loug-ternm impact on 11,R issues restulline I'roni the accelerating' global 
diffluiiOtl of tclinlo., alld Iroill challgc. ill the nature ot teclollolo itself. 

Public and pri\ale cctor Pollsol, ftor such I1netin: • ,,ubequenlly 
\ erc M',tu.ht b\ Mitcll WallCrtiChl, %ho10 a% tCIthe asociatC XecLti\ e 
directorof the t ()Ifice of ltCrnatio'al AfIfairs. In April It991l. after
funding had been otainemld, an over,,ielt commfittee ,.,.as, appotinted to plan 

and orani'C a conferene On the (;fobal I)itnen siOrS of Intellectual Prop
ertv Rights in Science and " Thechnolog\ of thelie principal objecti\ , 
llIelim-, crc ( I ) et rnl.line Tile MUtRlI illpaIcts, of trc'nd, ill scillce and 
technolOL' and in the philoSOpl LI practice of l's,, (2) to discutiSsand arid 
and lfhlcne\ approaches, lor resolvin emcruil conflhicts in itrtnation-r.f 
PI1Rpolicies. The conletclce ,as held at the National Acadetnlv of SciellCe 

oil Jalluar\ 8-9, It92. arid %%asa-,ttniJed I+ mote than 40) participants. This 
%oltniC is based. ili part, on tie proecedings of the rireetirig. It should pro-
Vide a Valuable cOmnrlperditill) of hisorical facls, curtllet opinions, and op
tionn formaction for both cholar, and plractitionis, ill the field of itntellectual 
property rights. 

It isl a1pleaIsure to ackno\ IedeCe tire ilvaluaible conitribtltiuln oIf the ('on
ference ()versilht (ommittee Ardel I.. licimcit. larcv J. Ileruer, Anne 
\V. lIranscorrrnb. Jac(lIreS .1. (orlitr. Zvi (0rilichres, Karl F..orda. Janres . 
Nicr,, John T. PIre,,tn. ( ttas lanis, and herbert U. Wanislc ): the vision
ary eithrusirsrtIl ntI etenic persiselrCee Of Nitchell B. Walherst,,in and his 
colleagucs. Roberta \. Schoen rid Mar\ Ellen Niocee. io scred hoth is 
file primary oratni/lers of the niletiing and ;is ediltrrs of this volume: ar .1the 
financial supporl of the Natioial Acadetr\ of Ettniicerin., tIle I.S. ,\eoencv 
Ior Intrnational l)evelpincrnl, the National Science [luntdatiur, tile U.S. 
(oninerce )epartnenn. tile Ford AerospacC ('orpornilil, tile IlIduS11nia Bio
necitlnlogV :\ssocialiol. tire Pharnmaceutical Nllanulaciulers ASSociation. aid 
lire Alfred P. Sloan loutndation, itt takinr This irneetirr as titielv and valu
able as it tlrlred OUt tO be. 

A.R.C. Westwood 
Ciairman, Con fereltce Oversilit Comnmittee 

REF:REA:C*; 
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Introduction
 



1
 

The Global Dimensions of
 
Intellectual Property Rights in
 

Science and Technology
 

We live today in a world in which the economic health of nations and 
the competitiveness of firms is determined largely by the ability to develop, 
commercialize, and niost importantly, to aplropriat (or capture) the eco
nomic benefits from scientiftic and techrnological (S&T) innovatioons. Intel
lectual property rights (ItmRs), such as patents and copyrights, are an impor
tant means used by firms to help protect their investments in innovation. 
They are legal instrumilents that have been used by governments for cent-ii
ries to encourage industrial development and economic growth. 

II'Rs protect investments in innovation by granting the innovator a tenl
porary monopoly on the use of the innovation. This prevents rapid iniitation 
that could cut into the innovator's rettlrlls and decrease the incentive to 
innovate. By restricting imitation, however, IRs arguably raise the cost ol 
the new technology and restrict its availability. This may, in turn, retard 
further progress ill the technology by preventing other firnis from develop
ing new innovations or improvements that build on the original innovation 
in a cumulative way. If the new technology has productivity-enhancing 
effects when used in economic activity, these too may be retarded by the 
protection of the original innovation. 

Thus, IRs inherently embody a policy coniflict between the objective of 
providing an incentive to technological innovation and the objective of en
couraging the rapid difIsion of new technology and the accunnulationi ,f 
technological knowledge. These competing objectives also represent pow
erful, competing economic interests-from R&)-intensive and non-R&D-in

3
 



4 Introduction 

lensive firms at one level, to the industrialized, newlv iIdistrialized, and 
developing coulItries it another. 

Governments have generally recognized, at least implicitly, the trade-
Ois that are involved in 11PRlaws, anld each nation has estahlished national 
I11R systems that attempt to strike i halince beteen comnpeting obJectives 
that is tectulied appropriate for its national ecolloillic, political, and social 
conlext. It is important to note in this rcgard llil I iRs are primarily I 
ltlltlr of MutiwIna/ jLirisdiction (i.e.. the )rotecltion ofTered to all innovation 
is LovcrnC b thle lhVaws o1 [ile nation in w\hich the inllovalio'l is llacle, used, 
or sold). Thus. 'or exaimple., a patent ohtained f'rom tile .S. Patent and 
Trademark OtTice provides piroleciion only w,ithin the territory of' the United 
States. If a Company is doing hisine.ssn IInothCr couimtr', it iUSt Iile I'or 
and ohlaiill IP'R protection in thal country. Moreover, the protection ofTered 

by that counlir\ '" laws ini ni cases is no1t ls strolg Is U.S. 1RIprotectioni. 
Allhough inlternlioil IR elilions eist, the' establish specif'ic1Coi do not 
rihts. iistead tileCxtalll international i'reCIIIs attlpllt mercl' to nCIsure 
that, in IIny i0n iil\'v, forcien in\cnltors receive tihe Same rihts as 
those ralilted to local inventors. 

The proteclion olcrcd hy Ittns has icver beei complete, andlfor that 
reason many observers have criticited tle idethaI they1rt11 CVCn I latel

po'ary monopoly. Moreover. there has ailas becll a idenc for sISome 
COLntries to sCk to ls I1P Ilis to Ilvor domestic firlls over forcion olnes. 

iThe lljor international 11'i1conventions are aimedlit controlling this be
havior in the iie ofl encoImrlwr iiteilternatiiial tradc.) Recentchanes in 
elobal scice, 'ecchnolonv, trILC, LIndcCononliC CeloeIOhlCint hIve, how
ever, strained even further the effectiveness of' 11'<s inl protecting S&T iilno
vations. 

This volume f'ocuses oil the nature of these chillcs, the challeniges the) 

present for natiotial and international I1'1ssieltis, and their implications for 
science and technology. The Olice of International Af'fairs of Ihe Nailional 
Research COlincil undertook all examilialionm of1 ih, global diimiensions of 
ittellectual property rights in science and technology ill response to increas
ing concern expressetl by important segineils of' U.S. instLiSr)-iild, to a 
lesser CXtelt, the U.S. universitv rese;irch com unitiit---aholt the lack of' 
uinif'orl international ireatillcn ilof t'iRs and tlme difTicullv of protectinimg their 
innovations f'rom imitilion. This examination took the formll of' a major 
conference, the procce'dings of which are published in this volume. 

A report of* tme U.S. International Trade ('ommnission ()f)88:viii esti

mated thailhe ggregte losses to U..S. industry f'roiI ima eilituC intllclll 

property pr.tection ill other countries ill 1986 were $23.8 hillion, or 2.7 
percent of' total sales. Mich of' the recent Concern s focused onl[ilH the 
developing world, particularly ol the so-cal led newly industriali/.ing coun
tries (NI('). where paten t and Copyright laws have heen weak or, in some 
cases, nonexistent. I JnaulioriId expropriation ol intelleCtual property in 
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tne developing sorld has resulted Irom a combihination of individual actions 
(i.e., piracy) and national econmiic policies (i.e., protectionilsm). 

In an elfort to accelerate their rate of, economic developme;lt and in
crease their lexel of wcalth in the short term. some governments have, for 
example, convcniently looked the other \wav when prIodleCis of technoloies 
are copied used pcriisSion. Oy c arMIeor v.ilhotit Ma of thCse Llnltlnts 

degree 1ro1 pay of' ideas orthat som o1' protection the ieed 1to o the use 
tcchnologiCs deCheloped clscWiert, i, rcqiiired if't tey are sncessInlIIIy to 
prioote tileIiirallltioii of so-called ilnfanl iildlisthries, wherl-as othersColl
tetld that their cotultrics cannot aflford to IpV the monopoly priceS charged 
for tecliiloey l)rotected hb,. IRs. There is also coiccrni tha1t some of' the 
UiiitCd Stiles iilijot trading partners, nollahly Japan, may be using theiri'R 
s\sten, to dcprive 1U.S. coilpanlies of their iiiCllctnl poiperty. 

As a rc.,lt of these colcrsl,,. IR ssllCS Ilave beel elevated to high 
political levels within the Group oflSeveni ((;-7) advaniced industrialized 
coultrics,, as dCmntra1l,,t;:ed b\ lte fac't hatl they \,ere an explicit agenda 
iiCillat a ICeIt (-7 Economic SnniiL InCctiI(. II'R iss.,ties have also beel 
a najor point of" discussion (atnd disanrclleit) in the so-called Uruguay 

Round of trade lecgtliations within the (eiieral Agreenment onilTariffs and 
Trade (i\tI ). 

The dlclger posed b\ inatdequate tt'R protection is that ecolilollic losses 
slflcrd by inn ,,atine firms could lead to i rediicti'm in the rate of" indns
trial inolm'altio ita other techmioloCically aacedi d 
Contries ca blc ollgelneritilig iniimation'. A loer raie of' innovatioln 
cotuld, in turn, resul illslCowr \worltd ecotIIiic erov-th. w\hich would hurt 
all coullitris. l)espite this arenien. Ntts alld Is':,developed countries 
II)f'ts that Iii th1btelcli ftro tIIIMore IrObnst \,or'dd CCOI 1lic eow\Vtll haIve 
bCen r'lnc|taiii accept stroil1l isto the preiise illat WR protection ill their 
]oll-trlll national interest. 

This appallrent paraldox reflecls the complexities. conflicts, and urlcer
tailitics surroudiiie 1t1 issnues as;the\ pertain to scielice and technlology. 
The central purpose (o the conference reported here was to identify and 
illutinijitte the international IR issues of Concern ti tle U.S. atid interna
liotial S&T collilnnnitics and. illso doie, to cotitriblnte to the process of' 

debatC Ihat this area. 
priliar. pierspective offered oi these issues is thatl of' tileUnited States. and 
the volutmC may be jLIdleCd atstccess if it contributes ti lhe of a 

public eLnation tMid l lltist gnide policymaking iii The 

crafline 
U.S. apprtach to international II'Rissues that will serve tile national inter
est. It is oh\io , however. th t in t 's vworld of scientit'ic. lechiologi
cal, and econotlic interdep tidctcc, the U.S. nationial interest illthe global 
tPR system cannotlie considered iii isolation from the interests of' other 
nations. Therelfore, tlie voullie .IsO HilCIltides viewpoints of other nations as 
well. 



6 Introduc'ion 

The rest of this chapter introduces some of the major issues as back

ground for the in-depth discLIssions that follow. It also suggests a set of 
themes and questions that may he uSCtoI considering policy inipliiain tile 
.ions of the l'olowilg chapters. 

IMAJOP SCIENTIIIC AND TIECINOIL)(ICAL TRENDS 

"today. scientilic ald technoIlical c'hanges, are OccUrriil so rapidly 

ICIOSS SLIch a hltroad St)Ctrln'M that the1' are creating unprecedented piCs
sures !,r clhan e illintellectual property protection in the United States and 
abroad. One of the major s&T trends that Causes increased demand for 
effective intellectual property protection is the rising cost (f' R&) ald other 

ilnovatio-related actitties. Il the pharmaceutical industry. Ior exmnple, 
an avcrace e\penditmir of more than $231 million i. requiredIt discover. 
test. and secure markc!;u apprmal for a le\\ drug in tie United States 
(Pharmaceutical Manufacturers Association. It1)2 ). io retoup Such sub

slaniial insllelllsl, a company must be ahle to market the restiiing prod
ctws iflohally, which lmiikes the \ hlrl\\ide intellectual plroperty protection 

crilical. 
At the sMiiC tinlc, p)rtoduct lifC c\cle's in Soie Il-sensitive industries 

are shrinkine dramatically, in Some cases IS' illotillhsless. This lime 

,.diL 


to or 
conipreitL. in.lurn. reduces the period in which [t&t) and innmation costs 
Call hie recouped and fisl a premilill oil Stroll-ig and rapid liroteclioi of' the 
innmation. ('lianLcs in teclmholo.n, lmcver, occasionally result in inven

tiolms that do nolt fit the old categorics of patentable subl-ject matter or calinnot 
lect other requirements Io palcliabiliiv in certai countries. lioiechnol

(lgy ilvenliols (plarlicularly iicrtigmanismnls). lr c\anllple, do not lend IhelmSelves 
1t a rilten lisclosure thait cnabhs their rcpllroIduction. Comnlpuler pril tlains 

are perceiked to have the Characteristics of illaihcialical -. rlmllas. which 
arc not patentablc in ',(otie cotllries. SCelliCollductol chil desigis Ire p1r
ceised as not ineetilie the 1.5. criteria ot liovelt\ and Ilolbilviouslless. 

Scienlilic discoverics. sh ich are of i lcreasill cc onomic importance. 
lso face dilficulies MhCn it Comllies 1t Obltaining, protectiom. Patent sSctelis 

traditionally have denicd )lolection to Such discmcrics. Moreover, the 
uiivCrsities anld research institutions in Mlhich basic scientific esearch is 
perfl'(rlled have pt ol earl\ ofri'adiliollall\ a premllliUll disSemUlillil n re
sulits. which is aiso ItOdds with the requirelenti r otlaining_, Ipatenis.fol [o0r 
exainple. in lllaii all\ of anll\ tlioli be'firC ': patentcCuntries, fisclosetl un 

application has been filed priCcludes patenMtIbilit. In Otte iilorLant case. 
the Cohen-Hover palclilo tihe basic recoMNinant t A technique was granted 
in the United States. but the discoveries \wele denied protectil inIitrope 

and thereby suflTred I coInsiderable loss of royallies, because of their e:!,'ior 

publication (Benko, 1987:29-30). 
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Changes in technology also have blurred the distinction bet ween invell
tins, which have beencraditionally prolecled by patents, antl litcrary ivn'ks, 
which have been traditionally protected by copyrights. A computer pro
gram, I'r example, ia) be regarded as a literary work and a funct'lioila 
work, bcMaise it Lives ilStlrUctliols to a COmputiLerIo make it performia 
linctioni. In the United State.", coliUter programlis are protected lrimarily 
by copleyrighis. allhoulhll illrctnl years the U.S. Patent aind Trademark Of'
lice has raclilled alli lcIasileI,iIr 01ie'l ' l er cocljiutCer programs.
 

Techiulcogical chaicges also can make copyigl and productionc of RI)
illlti;sive products cheaper, clicker, alld in nially cases, alrdcr to detect.
 

igi till audio ic'cecrdicg, Iir e\ample, iakes it possible to reprocduce tlhoi
sands lf'
perfctl cclpics of the origincal. This. illturn, makes it ncV dil'icult
 
Imr ewVlcei's te :Assert their rihilitoccolntrol thceir ilentions tllughlhctie tradi
tionlal selln-cull'rc'ccllclclt illechallisilis. Ills llic iecliin
cases. lohgica! i'ixes'
 
ImIy he possible to Comcibat ceepyicig .g.,i a piece ellsol'twIlc' Ihat msLIt Ie
 
rpliclaCtd in order te "Liilleck" a protc'ccd lStC), bulothese arc likely to have
 
oenly limited effectivencess aisiOcileril solutieon.
 

Iliese and cther Challenges te the existing I]R reicie chat are created
 
b' the rapid advallce' of' science and ccChicelchcy 1r disCusScd in depth in
 
this vOilnC. 

IXA'IPI.I OF EMIE RGMINIG TE'CHNOI()IES 

Sellc of the imost significant elcirgincgz techneelecgies-icccluding tl' Ise
 
in hle areas ol" inl'lrllaleo. clectrlenics, Ceecciiueclicticions, and the new bio
clcllleloy--do nlot illealy' within existing caltgeries ecl' inltellectual proeperty


i
rigl The'lllaV flerce a1recesalatiill ol Currecnt appilcles teeprotection
 
alnational and internationcal levels. Allhuuh detailed case studies e1ethese
 
techinoloeiis--aicd the adaptation of' II'Rs ilcl espellse toIlcci-are presented
 
later ilc this vOlunme, a1briel' backoreOulld siiicarlii is )rovided here.
 

Computer Soi'tware 

CnLmputlr sOil't\\'al'C is e': pensive te develol but relatively easy te copy, 
conditions that make it hilhly vulinleable te inlriigen inlellectualelCn 


procperty rights. The issue olfl how te prrtect comuputer sol'tware was I'irsl 

'T't office oe Tt' ihfeeelop ." ee e e t'. t) tha a ee'am oeeteile'eeepticadtene itl\ 
lil ofe lccleeloleies Imrieielletclual riglel. llec talterepcriyinlrllaieiee -lctlalced eropeelc Inte 
issues qulroundi tee nc,w Iieoeeltu g) lel bha lee suel iet lil"ve ce l to1a i lde loee fill 
()rani/.alien for Ecoeeenomieic(ooeperaciocn and Develentccn tier el ;i.. 1t)851eandwere ceev
creed inaneOTA 19N4) asellemeel a seleheeteeeecu e ()TA t 99) reeeri. 
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acted on in the United States, where protracted debate and many studies 
considered such alternatives as patents. copyrights. and sui gencris intell ec
tual property rights. 

Proponents of copyright protection for computer soltwarC argue that it 
is simply another form of writing brought about by technical chance, as 
were SouitId recordings and Illotion picturest.Proponents of' pat't protec
tion artl1-ic that the mental and fiiancial effort required to pIrduce software 
and the 'unctional uses o' sof'tware more closely resemble inventive activity 
rather than artistic creation. :nd thus patents are the more appropriate anal
ov. Still otlhlers alcc for a third ap1proach, some f'orm of sui -eneris 
protection ( i.e.. a uniqlute tornH of protectiotn ftor t'Rs in co)mputer programs), 
which miglit posihl, have chatracteristics utlboth COp\, right and patent law. 

Inl the United States, the debIate resulted in the decisioll t )protect Coinl
puter software prinnarily under the copyright laws. In Ir9s0. the Copyright 
Act of 1976 was amended explicit l,to0grant copyright protection for soft
ware. The United States al,,o) has been enconracing other oations to protect 

computer sot,;are Under Co) right laws. Imf1portant (fLIestions remain, how
ever, about the adequacy of' cl)yfright prtectOn bCcatis of' the fundannen
tal limitations of copyright, which protects the form of' expressitn of an 
idea hutilo the idea itselfI. Perhaps for this reason,. as pointed out in 
Chapter 12 by Ptnela Samiielson. the precise natuire of* proection for coln
puter programs is still not certain in SoniC countries, een thotigh it may be 
covered tder their CopyNright laws. Moreover. to complicate matters even 
further, the U.S. Patent and Trademark ()ffice has heen granting a growing 
number of patents for comptuter programs. 

Semiconductor Chips 

SCm iconlductor chips pose stlnevhat similar problems with respect to 
existinc forms t0f intellectual property protection. Like compuler software 
development, designing and preparing masks for chip manu1facture are ex
pensive. but reprodticing masks is relatively simple and inexpensive. The 
basic lechnolocy for manufacturing chips is well established. .,o it is diffi
cult to establish noTvelty or n1oovioMsnCss as is aericrally necessary for 
patent protectitn. Yet, a chip design is usually too IunctiOal to meet the 
requirements for copyright. 

In the case of senmiconductor chips. tine U.S. Cngress :tpproved a sui 
generis formn of protcclion in the Semiconductor Chip Protection Act of 
1984. The lecislatinn borrows from copyright law in its protection of rc
production, importation, and distributitin rights, and Ifoml patent law in 
granting the right to exclude others from manifactutring and selling. The 
term of protection is only I0year,, which is shorter than for either patents 
or copyrights. 
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The New Biotechnology 
'The mainIlorms of intellectual propert that are relevant to inventors 

and companies ,orking in the nesv biotechnli-gy-fuor t-Maniple. rtDNA, cell 
f'usion, and novel bioprocessing techniques-are patents, plant breeders' 
rights. and trade secrets. Bilo1ial and medical inventions are excluded 
from patent prolection in maiiy COunjitries. Whereas U.S. patent law, as a 
resutilt o'1)Diamond v. (Chtlrahiv, allow s or tie patenting of a hroad range 
of subject Itter, including plants and animals, the law,s in Europe and 
Japan generallv do not. The -uropean Patent Convention, ltor exanple. 
prohibits patent protection l'or"plant or animlal \,arieties or essentially bio
logical processes for the producti)n otfplants and animals" (tlenko, 1987:44). 

The llew biolechlinlogy is aftected parlicularly by tihe patent doctrine 
that excludes scientific discovCrieS., hb'cause of the increasing I'reqCLuenc)y 
wilh which such discoveries can be turned quickly into commercial prod

acaleiic scielltists are playinig SLChLItsi.MoreoverC,bc iase l importantrole in its developiet., hiotechinlogy is a1fft-CIed particit-ularly -v differing 

criteria of novelty s rCflected il the variahle length of grace periods. Some 
uiniversities, ho\ve\Tr. require research restills to he published within 6 months 
of comiplet ion of tileresearch, which imay not be long eniough to allow a 
pIlent seac'hl and app1lication prtcess to he co1mp1leid. On the other11hand. 
Some of, the lniversilies that have developed Miajou researh SUpport rela
tinnslitips wilh pri\ate industry l\\ permit longerteclvs hetm\eenl iiscovery 
an1id pulicaion. PlrViouS pulicatioln is a bar to p'ltentability in Mil' cotill
tries, as inthe case of' tie ('olien-loer patent mentioned earlier. 

In iany countries, a deposit oflthe iicroorganisnil is required to obtain 
p i'clition. Ii counltriOS that ipubhlish un1examilliled itenilt applic:ationls tile 
majority of teveloped contLuries), dCposilt cullures Mre usual lv released to 
the public itthle S ile time--enerally 18 iolltls after the aplication is 

filed. The cultire Ihus Can becoiiie publicly available bethue ally paynt 
rights have heen gmrailted. This effecti velv negales tilepolcilial for protlec
tion tlnderl trade secret law (svliicLrlequires thle inventor to lake measures to 
keep the inveiltion secret) if a itelit is nt0 issued., As a recent Oflice of' 
'echllloh1ey AsseSSllell (M1,\ 1984:389 report noted: "iilessence ...the 

2Tle United slaile- mrt tie tlek ill,the tnlris i luhlel ,l Treai\ iiaitionl Reco iLiilion ot ihe 
Mit.Cro-tllitlll,+lls (i tamewintrocedule.)ep it o I l ut'lrtose t tindel Muiich n.nil r lioles 

t mk patent ,IeTiire.llll0ticroo 
1tth (teploi is 

rec.l liiic i e i iln I a llaitl teti t ii ltad inlllilh o ititllr\ if 
n11t+ein ;I ps iCtO y ihai ts I C r llllh' of t ieIISt ll i)l e e (it "edl

llote , Assessmentt. 1984:3,89i). 
thn tie ai'proach lak n fih le iltleSlalest itlJapan. release is dtellled illil ile tlaie uft t 

-rai! o t' pii .tile eultis,i C in, Ui lt e, iee tllCtled t ile dep ltul t hltose Cotiritl of lie
 
iicrloureltanitl bteore rece inc an enliceahle., exet i\'erighi(leit+relal., 
 1985:91). 



holder of a patent on Imicroorganisil that produces a commIercially Lstef'LI 

polypeptide such as insu liin unist turn his or her "factory' (i.e. the microor

gautism) over to competitors." 
In most countries. new plant varieties fall within the domain of plant 

variety rights, or plant breeders' rights, a right established to provide pro
teCtiou for plnt prodlicts." The scope of protection of' breeders' rights I'alls 
short of patent protection, however, because the breeder's prior authoriZia
tion is not required for some important uses of' the new, plant variety. New 
plant varieties arising from genetic engineering methods would appear to 
have Some Characteristics of' patentiabhility- ,,orexample. they may be the 
subject of written description and repeatable. as required hy patent law. 
Ilhowever, dlouble protection (e.g.. plant varitl protection and patent pro
tection ) is p).'ohibitCd Under the International Union for tileProtection of 
New Varieties of Plants l(Benko, I()S7:44-45). 

INTElRNATIONAL INlRINGIl;N'INT OF 
IN'lEILL' ( ',II' AT.\I'R()PIRTY IH'S 

Increasing levels ifinfringument have made wR issues highly visible in 
recent years: not only does tileIlvel of inlrlmgmllmenlt appear to be rising. but 
there has also been a cliainge in tileiIustries affeeted. Whereas, in the 

a.st. tllallufacltlrilg of1fashio i,pes of COWsmlllt1r goods ,,as rinail at'
lectCd, toda priducer,, ofl 'rto range of indulsrial gUltds. ineludine 

lroducts and ptocesses in lhi-tchiolto\ aluh areails,coiIluter hardware 

and sof'tmare. biotechnlog, and plhartnma'eutllcills, are s.uffering, signlificailt 

ecoolllic los"s (dite to illfrieieill t !S. lInternaitional Trade ('omissioln, 

11984:i\). The losscs threaten the iiceitiC\ of lis il the ino\lved indums
tries to de\clop and introduce technological iiio atios. 

The rise and spread of' infrinucenlnt of intellectual piropert.\ rights have 
a nunher of' causes,. First, there is significan proflit 1t he ohtained 'rOlm 

coterl'eiting. Second. i man, cas,, there arc (tll\ limited risks becatse 
of weak intellectual lropert. lav.s. 55.ak cnforcelent. or btlh, and it is 
difficult to detecl infringement. Third. infringement is also becoming sig

nificantly casier and chepller in I11;1\ ilIstallice. oflten because of teclhno
logical changes thai place the iliemls for cop\ilg and producing ill tilehands 
of malls'. Th'bs has happened ill the case of' auldio- and videotalpes. i' 
example. and insoltvmare for perSOnal ,ColMILterS. Finall]y. !lhe goveruttlellts 
of' sotne developing countries apparently alloss infringement to IhIflrish within 

'tIl til' United S les. owiicrship rights in n', varieties otf plants alte Sjpccl'ii1aII granted h 

two federal mait,ics: itic Plani Patent Act of 1930 35 U..C. 161-164) and il' PlantVariel) 

Protection Acti i t970 17 LI.S.C. 2321 c,l eq. ()flice of Telc n lop A s,, sllc l I, F1984:392 ). 
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their borders because such activities contribute to the'ir national ,econoriic 

develop'ment. 
The definition of hinfringemnent val'ics from nialliotoI nation, depending 

toll aI natioln's' inltellec.tiull propllerly, 
laws'. Thus,. wvhal constlilules, hfl-inge,

lliln inllfle United Stsll lia\ [lot lie iinl'riln~Um etl unide'r aivothe'r Coutryl'Vs 
laws. Oftein, what Ul.S. compllanies finld olJectionlahle is IIl reall\ illfrlilgl

lilt.l filehm' ''l sollicChill rather ]leve of* pte.ction allfoldet III, ountrlie.s' 
inltellecltlal iro[perl laws~i and culloirceliciil, CompareU-d \61Illhose' of, tile' 

llniltd ,StICS Mild Othe'r inldulstii~lli/C'd CollnlriCs . 
.The lrlills illl/-)ing(,1111'11. pIm Y\ anti C,'O:tWlj/'itill, ilrC' Of'It'l Usecd iltCr-

CIM1ihln h, btilec policy ichallevkotlld Ile" hoiler ,cuvcd hv obser1ving tlec 
(ilitincl ioll, ilnliil, Ihc'im. hblfintcmcn#lt Muhch rclc'r tll hIifnc',,i of 

at Icluall~v l'counii,.cd rihil th'at is utilall litigable' inl the courts, is tihl" Ierill 

t fi~i, relationl of l"ge'ne.rally s l tol ilte violationi motll form o'l' int'lecc'tual 
plroperriy rights, cxcclllfo I'trade' se'cet,, ill which catse xiolation is eiled
 
1?lisij)101r, / .oin. Ill Ilis Counlr', pillvl ilringe,nicull is, deillnd 
 it', t 
unautholi/e~d lnalking, usinlg,, or- sclliillu oI' ul\ platented ill\ cnlionl wilhin tlhe 
U~nite'd Stlates (ml .\, IQN4:.3t0li. Ph lm \ illihloul, h n[l ;i ICL'ill Itellll ill aill, 
re'ferl plinmarik) 10 lnulh11111l1i/e'd l-tprl-duclioll tlol commeiicrciail gain of' life[-

aIr\. miuslical. maiilic, illd Wlhet COl )l-iT 1i %w l-I, .' hill im ai le~ i LlISCtl ill 
solec . .l ,Caseill file' c.'llllck (itl lliademlltlrk't or pitlemlld v, orks,. (Coultle'l/iini#. 
i s, ;i t I ' l l l l Us et [ I Odo 1 I l HI M 1 1 1 0 (dt -o Sl rt*i ' t t l l . l l Ic i il ) i C ';l l i~ l ll( 1 1' i _d~ t ' 

Iradeumalk to -,ic f imlilar aiippemaalicc,1hia pC'Cifio I~l_0tlCl. btit h HIMil lSO 
Jle "aidii t ol c\isl M I1itC; l I CO fii ; t IC'61il Ia C I~l' dUCtl is I)rY llcdUCC( O\ 11 

Rilhouliel se t",i ile trlt."leIh " har tk t l' il ilrn tll n lc l.tt:,,l' 

eva';.imc fle .c\crit\ o~lI' l rolemii and tol ticeuimine Mlial pofliCy actiouns 

M ec %,',a rlillCd. 11 is (IluilC' ( li uli if) dCC10lo ktld'l CS 1,,l 1aCs, hl'0 \'VC'i, 
Ilc.ats lc 'finlil ., oIi nrillin clli ',al, illlomi anld it isnilons. difficult 
Ito dcliecl infilligl lcli~ilies or- proldulcts, linfrivcuinewil Irohle'Is are" spe-
Cific tol Certainllildiilrics or plrotutls. Counies.i,, and partlicullar formsl of' 
ill'll'cltlal ipioterul, rigts. TO lt',t[li\t[Il 11l0cuCll I~1riOLltl\l.v it is IlC'CCS, ,lV 
t o.f~ son 'c l c t l u' e s, S ulc hi ,il il \'n"~l tdp rlo du c l,, in 'l Co u ntri . i,, d o et.s i otl, 
of 'courst , pro\ ide' i1 Ihsis I'mr e'xrapolil,,,h to %olld\ ide' ilif'rillge'lllll osses . 

I'volu it' fih," dI,lli, vodlne olf* infriiillng 1,a1c i,, klno\\,n, Mlicl it oftl'i is 
riot. IhOll is not ncess,,,aril, lite sallic"asl tlec dollar allilltll of, ,;Ilc,, lost t filh e 

51hti'c rw'llillls S0llllt tJL S1",lll A1011 the' I1'gdl qI1111 Ofl /l~l'M a l /lllLc %lliich clln lall 
referl'ls tohi mi ip l i (lt m1il'lc'u~il itie l jlcll t 10 killdual col nllmlion. 

I~ i"h I r in , h m e k i o' o cra il k ut '~d t od t' c r it ,il th e i eplic a nll i t a p ro [l 'I M~i r[ Odu tCiIt. g., 
ceirtain pieces of cm putellcrIiard\kaici  %kilh(ir %killioiiltheu(t" i t irademilr M uwhchilla\ or 
mlay' not he lini hle"in lite couts. 

http:l'counii,.cd
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legit imate produccr. Moreover, what really counts to companies is [lot the 
total -1inlot1nt Of lost, but tile net am1nount 01' /i,ts ' lost. Althoughsles ol" 
estimates of lost sales and lost prolits can he made. they are subject to 
aIssUnlptiOns that are of uncertain validity (U.S. Intcrnational Trade Coim
mission. 1988:4-1I ). Further. all coom01ric harmis c1an+111leasulred dit0 1 
rectly, as when lack ot+cOIllidieiLc in itelleclual property protectionl causes 
a firm to avoid a market altoigelhfr. Indirect effects, such as reduc'd re
search, development, and related innovation activities and reduced U.S. 
eniployment. are even1 11ore lilTicult to CStiatC. 

Some of tih best slimales of the economic impact ol intringen+ent are 
probably those ill two reports by the U.S. Inlernational Trade Commission 

t, 1984, 1988. V ,vnthese reports are based Oil questionnaire responses 
froin nnrandom samples of U.S. companies and tLus canitllt be extrapo
lated to all fims. " itI estimated worldwideThe 9l8l report aggregate 
los,,e,, of $23.8 hillion iin 1986 tot key U.S. industrial sectors due to inad

equate itlCellctlual ptltpcrly prolection. 
The 1988 tw ,tud\t A, providel best onalso somlle 0f tle information the 

quailtitati e eff ct, (If inadleullUate illtelhctual lproperty lrotectimi oil spe
cific Anerican industries. The ,cicntific and lnhotoraplic gotods industry 
reported the greatlest aggregate lrld~wide loss as a result of inadequate 
,ntellcCtual prlOpert prtection in 1980(-$5.1 hillion, or 21 percent 4I the 
total 'or all induslrie,. lhis a,, l(Illowe~d hy the colmputer hardware and 
soltmarc industries $4.1 billion, tor 17 peitI. the elCctronics iilduistry 
$2.3 billion, ot 10l prLCnt . the tor vehicle and moltor vehicle parts 

industries ($2.2 billil. m ) percent). the entertainment industry ($2.1 hil
lion, or () perce'-nt+, id time phalriMCCUtiCial indu,,tr\ ($1.9 hillion, or 8 per
cent). The lareest losses (file to inftrinlging JillpOrts (rlot ilcludiilg gray 
market goods) werc reported inl the industrial and fatn eutlilment industry. 
electronics, and textiles and apparel. The larguest export losses to inlrining 

product,, were reported itll illotr vehicles and parts and inl electronics (U.S. 
Internatomal Trade Commissim. 1988:\iii. 4-3). 

POLICY TIIEMES AND QUESTIONS 

During the conl'erence amd the preparation of this volume. a discernible 
pattern of polic\ theme', Mid Ltuestion, emerged that should be kept inl mind 

while reviewitle tile uillterial that Iltolows. The illmst ulldaillental of these 

questioils i,. 110\k cart ecOmllic ilceiltives I'm teclilolntgLical innovation be 
provided. Mbilcmlsuriig rapid and s itlespread diffusion of new technol

is firms nations. list Uitedoy?" lThis a dilcilna I'm all and lot tnle 

Slates. \t a hihler level of amial)Sis tile qulCtiOl become,,, What kind of 
international tlP regime %kouldlie in tile loml-terill natiolnlal itlerest oI tile 

UInited States? 
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Fundamental Trade-offs' 

The primary rationale for intelleCtunal property rights has been that such 
rights are necessary to provide incentives 'or inventors to invent and dis
close their ideas to society. Once all invention h3s been introduced to tie 
market. implemented in practice. or other ise disclosed, it can often be 
imitated easily. In the abs'nce of inte.llectual property protection, ain inven
tor or company ivay ilnvst ill devefopIine a(l introdlcinlg an invention only 
to iind that imitators rapidly enter the market, thereh' reducing the CeCo
lomic return to the orieiatal r of tile idea. Moreo ver, Iecause the)' have lot 
incurred tihe developnent costs, imitator.s nIM he in I supe'or eConomilc 
position relative to the original inventor. li this situation, there may not be
 
mlIch ince.'ntive-indeCd, there inia he I di.incentive'--for inventors to 
in
vest tesources, even if the return to society as 
a whole is potentially large. 
Oi the (Mtherhand. as pointed Olt by' Paul l)iv id in hplter 2, overprotec
tion of alnlinvention caill discourage StlSCubsqueIt intOition aId dilffusion, 
because in some cases tile cConlomlic rents delanlded by the inventor are too 
high. 

ThuLs, altension exists between tile l'iUIaacial Iretlrn nec..esSar to provide 
an incentive to invest in invention and the rapid, widespreid difftusion of 
new technology. Both are necessary fkor technology to contribute to eco
nomic growlh aind social welfare. The policy question iacinll nitions has 
been how to achieve the appropriate balance betweel incentives to innoivate 
and tile difflusioll of, lnew\ lechilolizies, such that the ecolnomic costs of 
granting the rights do ilot ott\eigh [Ie henel'its of increased innovation. 

The appropriate tradc-off between incentives to innovaite and tile diffu
sion of new technologies is also tle fLindaunental policy question at tile 
international level. a waymst he I't1UlldIlere, \a\' to halance the diverse 
interests of nations. Proponents of stroneer worldwide intellectual property 
protection argLe tht it is necessary tio ensie Idequiatte eCOnotmic returns ill 
order to SLstaill continued investments il innovation. Opponents arguie, ol 
tile other hand, that the negative effects ofimonopolistic restrictions ol 
trade and econolic developmlenl inhei'ent in tPRs outweighl, any benefit
from increased innovation and, further. that the worldwide extension of 
SLIch systems is disadvantalgeous to the developing countries. 

These fundamentiial policy questions can never be iswered completely. 
At tile national level, ongoilg political and policy processes ensLure that tile 
relevant dimensions of the prohlems are considered and that sole degree of 
bilance is achieved. At tile internaitional level, however, there does [lot 
appear to be sufficient commitment, Or even It consensus ol the need to 
balance these competing objectives. This situation nmay' Contillue to make it 
difficult to achieve the kind of international agreement necessary to extend 
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a strong intellectual property rights system worldwide and thereby promote 
equitable, global economic growth. 

Policy Vision 

hiseeking changes to the clrren t systemi. it is Iimportant to consider the 
kind of intc,_rnational II'lR revinc would long-term U.S. nathait hc in the 
tional interest. Two characteristics of such a rc-iinc mighi be that it would 
I ) l'oster cOntiuLICd elobhal cCo(nolnic devehloient and (2) aecolltlliodate the 

inperatives of newly c glli, Manvtechinologies. ol the complaints about 
inadeqlUalOnteC' pintellitcl iOpr CllOtectfocus Olnthe NI(S and the devel
opine counlries. Thre cCoiomic des lop neit policies of' ma.11of the devel
ojiIIg coLuntriCs have beCn bacd on(i C inlelimialioln .n11d IrlOprialion of, the 
IcCtuial property of 'lliS Ir'oll lationS.induIriali,Cd To dte, such policies 
ap)lareillyV have IbeCn quilt sLIccsslul lt'r tit 11f thr des eloping co riies 
that have low reached the status ot NIt s. 

For this reasoll. the "tcs iac beell mlluch less "upportlise of slrong 
intllecCual ilIOIr'y iproOctlion thain indnIStriai/Cid coUnieii's. Strong inlel
lectlual propert) rights e rcardCd to acLqUilillhao Cben a1sInI obstaclC and 
diffusin lt.'e adlanLIcd fnoheTy toIfLe cCOnlOiic erowrlh inticc incCsCsarV 
devC0rilopi coLUntlrisC. The t(WSaid ltHs olftenI arenilC that intCllecltlal prop
erlr 6,0hts do little to stimulae ilidicllous innovation in their countries 
because thC lack the nece,,ary scientiflic and lechnolocical infrastructlUle. 
Rather. Ihc \'iCsSuch riihts as benl'icial prilaril to Iorcign companies 
that enter their markets,. lorCo'r. unlil few. atiorils oll andic'cntl ICN l,\t 
l.t)s ss se'tl 10 obtain inlClcCiual propert\ iiiiin Ior'0ein c'OUkntries. 
Iloever. as illor ald more of the I(' beCin to hi\c iidi'ieouis tchiol
ogy to protect, \iew of the plem toThliCir I begin, cihaln2C. 

"l'vo iipI)ohil Iiplicy questiOls Clierce in this rec'ard: ('a ecollollic 
giol. and ildlnriaili/aion ill the lt)(s and the \', I e Sustained on tIhe 
basis oflexisting sseak protection for inltellectuial property? Whnl firls rlol 
induslriali/Cd CountriC, stifler conomic losscs uicto %scak intellectual priperly 
protecliolln in develloping litiei. arc tiosC los'es farc eUuh to CILdai
cer their investment in iniro'alion ahilis pI'ollriatiolnor tlleil to suL'siVC? 
of intellecCual prIpelCiiy' reuces the cCoiiOinric et'lUrin to innrolsalion loblaiicd 
by I'irls illtIre industrialild atin, ani, if Of a lalgC enugOth imaniutde, 
could lead to a lo\er rare oflinnovation. Innthe past, Ihee lillis have been 
the sOulr'c of thC lIew re1ichinolocies that fuel svorld ecoloielic In. Thus. 
continued iCiance on such pnolicies Could lead to slower econlmic crosvlh 
IfOr all Countries. 

Clearl'. isnoteLd aboVC, indigernous innoValiois developCd in the Nt(s 
will require protection, not only in donieslic markets hultilll'oreign markets 
as well. As intellectLual iroperty protectionI becomes more imtportant to 
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indigenous inniovators, the governin cits of these countries wilI hce more 
preSsures to enact and elforce Strong protection. A (li,the overarlching 
issue is one of balance. 

Advances in compulltr soflware, semiconductor chips, and bitlechnol
ogy have so off najor debates over how it protect the ininovalor's rights in 
those new technologies. It is not et po'ossille to determine the adequacy of 
tile solutions reached. Fincrcinc technologies, such as artificial intelligence 
and biochlips, raise even more dificultl intellectual property issue, for the 
future. The rapidity of technological clian-e in thee fields mteans that 
actions taken now.. PllR'lto deal \with probleIms, whether on the national or the 
international level, will have to be rec\aluated Cointinall\' and in all likeli
hood revised ini the year, to colle. 

One of' the llilaor questions losed a, ne\ techlnoloies enlerce is \whelher 
existing rights can pnroide adeqluatc pIotection Or \shether a nes florm Of 
lights is needed. ('untries typically have dealt with this issuc at the na
tional level, and the resulting divergcent in tional approaches to prolection 
have nade international agreeilent more dilficult to achieve. Thi" raises, in 
tinll, a related LIUestion1 about the kinds of inslitutional ,tuclturcs and pro-
LCsses that can facilitatc the deehlncnt of interrational norms for protect
ing new techuolo.ies and the cotinuirg review that "ill be necessary. 

Intellectual Properly Rights as a Trade Issue 

The U.S. government has taken a iiiltifaceted. trade-oriented approach 
to lte international IPR issue, an approach that consists of multilatefal and 
bilaleral negotiations. as well as unihitrail trade lleaiures. (leneral policy 

utleStiotns concern the effectis'eness and limg-tcrm inplications of this over
all approach and its various comipioncnits. Wor es nill. whal kinds of tride
offs beCll IItR and other trale policy objectives s"ii iestillt? flow can 
the Uniled Statc dcvelop a con,sistcnl policy for worild , ide protectioln of 
inlellectual propetly when action,, are beine taken in iany different ftn

\It inlernational code oil pateils. Iradeiarks. and Copyrighlts currently 
is being nicotialed a', Ifihe Urihla , Of The isaspal RUuiid (i\TI. (\ItI 
viewred b\ Snic as havinc sc\eral adautlages for achiev.ing worldwide IP'R 
protection. It rereesents a ,,icinific:inl shift in al)proach, away' from the 
Wtorld IntllLctual PrIo rt (ral.iatiOll ('ll>u, flhe U.N. aucency that ad
ministers iot imajupor iiluliilitiolial II'R conventions, .\hcre strorlg inlellec
tual i)rolerty )rotcction has been clfeclively opposed by tile developing 
countries. 

.s the premuier World IraLe fortill. (AH i)tlaceS intellecCual i' ty
issues in a trade coiitext and links them to other trade and invesiment is
sties, thereby potentially bringing ellrmllous bargaining power to bear., Oil 
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the other hand, linkages with other trade issues may work to the detriment 
of those concerned with IPRs. Either way, it is likely that a IT agreement 
Oil IPRs. if one is tchieved. would incIide strenigthened in in im urn standards 
of protection and procedures for settling disputes. 7 

Policy questions with respect to (GAIT negotiations include whether a 
satisfactory II'R agrecilent can he achieved under the Uruguay Round. whether 
a significant nmber of countries will sign such an agreement, and whether 
effective enlorcement procedures can be agreed upol and implemented. If 
international IIPRissues become subject to the (iATT, what tlhiel will he the 
role of W111O'? Can WIt') be used to deal with 11w techntology issues'? Can 
either (iATT or wII'() assume the important balancing role needed to resolve 
international I'PRdisputes? 

lnteractions with Other Policies 

Iitellectual property rights issues also interact importantly with other 
econonmic and health policies. The recent initiative of the National Insti
lutes of IICalth concerning aiitentability f1'genetic sequeLIces has, for ex
ample. created the possibility of setling off aIfranlic race anmong privale
ccmllanies to 'stake out" rights to certain gene SClUCliCCs bef'ore it is even 

clear how they are commercially useful.. At the other extreme, laws that bar 
palentahility for iIventions that havC been preVioisly disclosCd are often at 
odds with universil research ipolicies that stress early and fice disseilnina
tion of research results. \ntitrust policies in the liast have sought to place 
narrow limits o tilelegally iermissible exploitatioin of intellectual p)roperty 
riehis. In the alea of heallh IpoliCV. delaNs il new drug approval Ca1 reduce 
the effective period of lt'nt protection, and price controls oilmedicines in 

.ny countlries rdUCe thle economic return on those products, which are 
highly tl)intensive. Elach of these interactions. many of which are ad
dressed in this volume, raises important issues at both the national and the 
international levels. 

ORGANIZATION OF THtlE VOLUME 

The challenge of' an edited volmime based oilthe proceedings of a coll
ference is to present the material in in interesting and coherent fashion, 
while avoiding tiletendency to try to recreate the agenda of tilemeeting 
itself. We have endeavored in the f'ollowinig pages, therefore, to provide anr 

7A, (it' thiswriting, the unceriainties of Ihe po ential between various issueIradc-oTffs areas 
encompassed within the nJegoliailg framesork of the Uruguay Round are still heing explored 
and no finalagreement has been reached. 
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intellcctual f'amework for the salient issues raised during the conference 
and 1t include only the most cogent points from various discussion ses
sions. After an interesting and insightful analysis in Chapter 2 of' the eco
nomic theory and historical development of intellectual property rights by 
economic historian Paul David, the remainder of the volumtte is divided into 
five major sections. 

Section Il presents the basic cases./iw and against a uniform, worldwide 
system of intellectual property rights. As success in the global economy 
turns increasingly on access to iniform.tion and technicil know-how. there 
are few areas in which the differences in approach between rich and poor
countries are more clearly exemplitied. Section Ill supports the analysis in 
the previous chapters with a comparative examinalion of national approaches, 
using the experience and practice of 'rpresCtativC countries. This scClion 
also provides an up-to-date examination of ongoing efforts to negotiiate new 
international I'R agreements. 

Section IV takes an entirely different Ct a.Itgloba! ItR issues 1by consid
ering the impact of scientific and tchn1ological advance on the modern-day 
application of tt'Rs. After Chapter 8 considers how industries use-and 
seek to protect--their advanced technoloC y to lchicve an1d sustain gohbal 
competitiveness, a series of different sectoral views of the problei is pre
sented. ('haptlr 1) provides views of the problem from the standpoint of 
governmcnl, the university research commnlit',, and entrepreneurial busi
ness. Chapter l0 presens the perspictive of multinational firms. Section V 
then takes up and Cxaminles, inl tlll, th aildaptatio of existing tPRs to 
particular, ol'en problematic, new technologies, such as computer software 
or biotechnoloy. some of which do not conforll well to existing tt'R safe
guards. 

Section VI provides at distillation of some of the most salient unre
solved IPR issues, as addressed in the closinrig panel discussion of tlie cotifer
ence. A menu of interesting research Luestions is presented in a final coda. 
Biographical sketches of the conference speakers and contributors are in
cluded in the appendixes in Section VII. 
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Intellectual Property Institutions and
 

the Panda's Thumb: Patents, Copyrights,
 
and Trade Secrets in Economic
 

Theory and History
 

PAUL A. DAVID 

INTELLECTUAL PROi;]ERTY ISSUES,
 
ECONOMICS, AND HISTORY
 

The laws and administrative procedures concerned with intellectual property 
have once again enlerged as a topic of widespread and intense discussion in 
this CoLntrV anld abroal. Many oirces have converged to thrust the subject 
into the spotlight (see, e.g.. Office or Technoloe' Assessmenl, 1986: I3eiko, 
1987: World Intellectual lroperly ()rganization, 1988: Riushing and Brown,
199()). Inpvestmcnt ill R&I, for example. has bectome a central aspect of 
corporate and national strategies of global competition. The shortening of 
product life cycles, and the advance of techniques that make "reverse engi
neerinwg " and outright copving of novel product, easier, have made it more 
difficult lor f+irms to reap the benefits of' innovation simply bhy guardine new 
technolocies as trade secrets while quickly moving along their production 
learllile CUlVe, 1o sei/e at cost advantage over potential ilitators. Also, 
many aw\kward anibiguities and widening areas of legal dispute have been 
created b\ the application to new technological developments of' laws per
taMingnL to patents. copyrights, and trade secrets, particularly in regard to 
biotechIuh;2v and to comiputer and information technologies. 

In addition to the forces hein generated within the sni:re of scientilfic 
and engineering research itself, national economnic pOliCv. hS contributed to 
the renewed interest in intellectual property. During the 1960s and 1970s, 
developing countriCs successfully resisted conforming to a regime of strong 

'9
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international protection of intellectual property (see, e.g., Mody, 1990: Sicbeck, 
1990). Hlowevcr. during the 198Os, the U.S. government responded toIthe 

concerns of American produccrIs-especially chemical, pharmaceutical, clectronic, 
and informatioi techruiov industries-- hv working vigorously to reverse 
the trend of' tlbpreceding two decades. Acting with sonic encouragement 
from o;er industrially advanlced countries. the nited Sta+tCs pursued a 

direct, unilateral course of1action. It did [ot make any majoreffort to 

rencgotiatL agreements \ ithin the fraimework of tie Paris Convention for 
the Protection of Industrial Property (patents and tradiitarks), the Berne 
Convention for the Protection of, Literary and Artistic Works (copyrights), 

or- other international conventions. nor did it offcr sollit quid pro quo to 
developing nalions tlhait would irec to sign such comventitns. Instead, by 

threalelint, within the contcxt of bhilateral trade itce'OlliatiOns to impose" sanctiOlS 
on loCVChpine ald ile l ind striali/ed nations whose rtalialory leverage 
wis quite limited. ile United Slatc achiecvd considerable success in con
vincine foreign eo \'etuetlllclls to acquiesce to its position oille treatment of 
various forls of intellecLual propery. by tile'[lei pressures generated U.S. 
Cilmpaigl . ho\\evCr. MiiltIe sideniilg international iarkets for &)-inlen
siVc Loods and services havc stirred iproflound recisideratioi of lifte iner
its and draMv acks of elobal "'harillolli'atioll" o f protction', for intellectual 

propcrty and of the Csirability of aclliViiieL such uniforinilv at a strone, 
rather thaM \cil,. stanlard of' cifforcCIUnl. 

Unlike the deblMtCs ovCr inltllectual prperty instiilulions illearlier eras, 
Mhich had captiuMd il' Iltiollf such grerat political and social philoso
phers asa Jeffcrson. the curreit dfiscussioisl reflect relatively slighl 
interCst inphiIlsOphIical queslions. ILittlc is suchattention being paid to 
issues as the "atural ri-hil'" of inventors and authors to tihe fruits of their 

creative Cfforls or the justicc of chlinlt, advanced On hehalf of all huianily 
to belefit froi the collective. social pr'c'ssc's through which new scientific 
and technological idcas arise (for excoptiols see, c.-.. Dworkin. 1981, Davis, 
1989: Berg. 191 I1.Rather. in keeping \vilh the mor01e pervasively utilitarian 

spirit of' the times. the statutes. legal ruliits, adiinistrative rcuillionis, and 
otiet' instiluional ar aiIelltli , 'IffcCtin.' paCnls, copyriohis, and tradle se

crels are videlv ic gardeud its ptblic policy ilstiUmil.entS tlhat shoLuld be ie

si ened to elnhancC eCoinotiic welfare by stinillhiliig technological progress. 
Even if lie rhcloric of argumlinit occIsiimally appeals to notions of 

justice and cquilt\. i]moderinl comOiIOIic aiial\'sis. and its charactcristic prcoc
chupation \itIilLquCiionis of efficiency, n1M set theltCrls for policy discus
siol!s about time protection of inlellectual property. On tile(ile hand, eco

iloinlic analysis provides the most idely accpted, OVerirching interpretation 
'll suipportillg fIori iitle'rveitiois at channeliigralio lalc public aimlled eco

itoiiiic resouices into inventioni and inovation. (i)n the other hand, in con
titillation of a long tradition, econolic analysis yields fundanental criti
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cisns of' the systems thai have been estahlished to achieve that purpose by 
securing rights in intellectual propcrty. Thus, it is instructive to begiin b),y 
taking the economist's approach in discussing U.S. intellectual property 
leigislaiion and national policies to entorce rights in such propertv interna
tionally. At the very least, this approach provides a 'raimework I'olr ideiltify
ing the miajor problemlls o1 ,lhcative Cfficiency aind thle distribttlioial issues 
that are at slake -- f-romt the citpoit !.sict' ' 1jt a wa/w/u,'rallhcr thall I'rtinl 
the perspective of lie rious private (and national) interests involved. 

Lconoinists as t hod\ , however, have been iiablC to lormultte mutich in 
the wav of strlihlffort,rd, practical advice to g'ide lawyers, jurists, and 
polticmnakers in these matters (see Priest. 1986). The fundamcntal cause of 
their inconclusiveness, is not so much the tlldelcll of, economists to engage 
il theoretical specililions as it i, their inability to achieve consensus on the 
isvCr to IWo difficult empirical questions. First, will lister rzrowth ill the 

stock o1 scicntific Midad Ihrloical knowledeeC ilwaiks he an iinllllllligu-
Otislv ",good thin" I'or i palrlticulir indusriial sector or niational ecolloliy 
and. therl'ore, warranut the sicrifilciCC o eher.IesSC soc.iCil oalls'? S'coIi, 
how reslioisive is lie supply of' socially uscul discoveries and inventions 
to tlie crcatiii of' greater pi\'ate econoiiiic incentives'! For policy ailalysts 
not to know\ tihe policy goal with any precision is a considerable handicap. 
Just is it is for them to reiiiain 1inm ao)u1tftile incentives and constraints 
that1 Vould be required to achieve ny Iarticlir oil, wCI one to be i.irCed 
(il. 

Unfortunately. howcver, the two qicstiols cannot be answem d aly bet
ter by lawyers onl the basis of' their having delved more deeply into the 
details of existing or proposed inltellectual property regimies. Nonetheless, 
those who froim practice are most at Case applyin tihe hgic of' ilicroccoinoniic 
reasonint to intellctiuall p yllrithts isies, InUi pa, hced to tile skepti
cisll voiced by ICIeuil expei'Is. They should take more pains not to allow 
f.aniliar, simpli',iig abstrlctiols to obscutre i cCntl'il factl abOtlt 1t n.iture 
of' the world for whichl they vwould irescribe institutional rel'orms, namely, 
that the complex body Of' law, judicial interpretation, and adminislrative 
practice that oiie has to grapple with in this field was not creald by Sone 
rational, consistent, social welf'i'-niixiiiiig plblic lgncy. \Vhit One is 
f'aced with, instead, is at mixture of' the intended and lnintelnded conse
que1ces of' n which the va'ied interests ofiliildirected historical prcess onil 
maiiy parties, acting at different points (some widely separaied in time and 
space), have leflt an enduring mark. SO, it would be Ieally liCtecmarkable 
if' the CvolliOi of leial inltitlulions concrlning patents. copyrights, and 
trade secrets had sonehow resultled iil a set of iinstrliets plillally ie
signed to serve either public policy purposes or the priviate econonic inter
ests of individuals and firiis seeking such protc clions. 

Agreement with the above (foes not deny tie general notion of anl evo
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lutionary dri ft toward social optitmali ty in tile Cffects o the law on resource 
allocation. Clever, modern PanglossiaIs have come up with the lroposition 
that the increasing likelihood lhal law, Csulting in ineflicicnt resource use 
will he exposed to economically motivated litigation, thereby creating -se
lective pressure"' to rcmold property :iftv, in vwayvs thal tend to rei(ler it more 
elicient: that this pressure can work even if the oulconiC o1 fhe litigalion is 
random: and that soie benelicent "'invisible haltl' thuts euid the cvolt
tion of, legal institutions aftectiug Ccototulic pertornuan.ce. TI: se ingenious 
blt nonetheUless dubiou argullCltS irc cont'fined, even by their most ardent 
proponeints. to the slppI)osed \workilgs oflthe comm1on lv svstent of judge
made law (see. c.,., Priest. 1977: Rubinii. I977: Goodman, J1978: Cooter antd 
Korihlauser. 1980(: and (ooter and ilen. 198,,. for discussions Of' deficien
cies in the selective litigation thesis). The modcrn 'law'" of inltellcCtual 
property, however, consists o1 stiltltolr and a1ldtinislrativC laws pertaining 
to patents and COpyrights, evcn though the common law roots of the law of, 
trade secrets create iacomplicating exceptlOtt. 

Thus, it is difficul to finl even it speculative, theoretica! JUstification 
for conceptualiuing intellectual property statutes, and the administralive proce
lures they authiori/,e. as instituitioal tools thal were l'orgeni perflecly to 
'Promiote the Prouress of' ScincC aMid tls'il Arls." The linter is lite slic

-cific putrpose idetitficd hy the f'ramcr of' the Consitulion (Artlicle I Sec
tion 8. Clause 8) when the\ granted to ('otgress tile pow'r of seurine I'" 
limited Tiles to A,.ulhors and Inventors the exclusive Right to their respcc
live Writincs ind l)iscoer~e,,." Nor should the prcvailinig slattiles 'ri;acted 
tider that atilorityil he Crecarcidd a, p)licy inlruMntCnls desieL to altain i 

social optitmuni dcliied iiore bhoiadly ill terills of' ecolltoitic welfl're. In
deed, the first Stcp towlrd tIitratllliiding maliv of fhe policy dilliimas that 
arise today il regard to intellectual property would scli to he to ackinowl
edge just tltis elellnCttarvA Ptililt. 

It' intellectual poierty arlratueligilll are to he viewCd is utilitarian 
pillpetlndiagCs of the h)oldy luOlihih, it wuld he far motle illilliniatine to rco

nize their essential iature ias most closely akin to the 'thuml'" of' the uiant 

iandi. The ipaita's thumbh has bCn justly Celebrated by St pnlil Jay Gotuld 
198(:Ch. I )as a sitriking exampI)le IOf evOtllitnial illitpovisatioll viehlinge an 

appendage that is inclecgant vet serviceable. Although lhe pantda can gisp 
and strip the leaves froni the stalks of' the bablloo plainl. its thullb is nlot 
anlltonlicallyv i Iincr it all, ituchIless an1o)pposablC. mailuilatittg diit. hi 
actuality, it is a compilex stcltli fioritd by the marked enlargetnicll of' a 
bonec that otheCtwise would be a comIt)teiit of the animal's wrist-bui lot' 
the effec't of sotllic genetic IilttiOl- and the 'elated extensive rearranige
nlenlt Of' SulppOtifilg ntiscuihilturC. It is, ils (;oUld Sas, "a coitraptioll, toit a 
lovely contrivance','" aind on whose obvious mechanical limitations slem 
front its remote accidental origins. 

http:pertornuan.ce
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Evolttionary processes in hiology work largely with [he materials that 
are readily availale. So (does institutional evIL~tit, nespecially the pro
cesses of* iicremnental ch llge lld adap&tailloi ill Ie..gal alld other rule s\'steilS 
that give great \\eight to precedent (sc. c.g., North. 91)). .Accordn.lv, 
even though the legal pro\isions and aIdministrative rules that make till the 
"patent System' aild S'coprights ll" have canced co'lnsiderably ill flrm 
and Lunction over their long history, tile\- appear reiiarkahl\ resistantIto 
rapid and radical retori. 

AS the ittlur' of, tecllli ies chacill , ho ev'er, it is increasiiily cvi
dent thl thl lfanlil lr l "t t' ns of' patents and ciip\'riglits arc 
rather ill-snuited to so0mec ot the sitlUiltiolls to shich tley are beini a1plied 
(see, c.c.. ( )lTic oflT't'illoloe' \Sessnient, I'>980: World Ilnternationlal Property 
()'allitil, I )8).Tlie continue to he looked to ;as stimuli for the 
clCUIrtitll 01otuslIl innOvatioii., bill M,hilt enabling the priate appropria
tion Of 'clollCbenefit li0m nes\ scienlific and nLi kntow\ ledge.im eerinl 
the\' have i \ arit\ 0f1tiii0\\ M side effects tha1t iia\ he distort ilc,and eve\n 
impiediitfilelhg progi s oi" iechliology. Moreover, the problens al 11ot Coll
fiiied 1t thosethat micht be solved w rb.adiUstine Old and Still serviceable 
Ic'-al tools or forciinc noel\,. statntes to fit lpecial technical circumstances. 
The process 01 more finely articulating and more vigorously llforcicl . pri

atie richt, in iitellectual prpert\ is certainily \0rth1prniing i soime situ
atiolls. hill it Cannot he loiiked 1t for optimal solutions to all of society's
 
problets ill desigin institutionl mechanisms allctMig the prtoduction,
 
distribulion, and utiliation of kno\ledfe.
 

ldentifs'inc the limitations as well as tile strengths of [lhe private poll
ertv appriach is atcentrIl part ofi my task in introducinc tile subject of' tie 
clobal dimensions of, intellectual propertl ill Science and technology. Set
lg otl the basics of* mtodern eCllOllliC theory of, intellectual property and 

revie\inc the historical developiment ofl specific leca institutions that de
fine and protect private rights ill such property are also major aspects of my 
,sk. This assignmlent is I danntinc one, f'or any ofi several reasolts. 

First, as noted, there is no Settled body of economic theory on the 
sl.ject that he briefly ithioult d serhOius 
sophisticateld insights that ha' einerced over many decades oil debate. 

cart shttd (doit inl.jstice to the 
In

stead. tile relevant econlmic litcratnre is extensive, con\vollted, aid chaiaic
terized by subtle points of' inconclusive COto'Ol'tl'ersV CotlCllillcri the u pprm,
priate course Ior public ptlicy. Second., intellectual property law is an 
intricate. highly specialied arel of legal Scholarship and one to which I 
make no pretensions of expertise. Third. the historical developtnent itt 
Western societies of' the ptteit system, the statltl'y prl'ction of cop)
right, and the body ofl law govrtcrning trade secrets is a subject area that, 
unfortlniatel,. Iihs reil ainiied all too septrted from c o11omlic anild legal analyses 
of contemporary intellectual property isstIes. TO link them satisfactorily 
woUld be no small undertaking. 
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Recognition of these difficulties should have been sufficient to dissuade 
nie from accepting the assignment. In1the event, as one can see, they were 
unavailing. Some considerable indulgcnCe and forbearance on tilepart of' 
the reader will therefore be rqCuLired if illy discusioii oversilplifies coi
plex latters ol economic reasomnig concerni' itclleCtual property and the 

production and diStribution Of kliO ledge. points (lot only the most salient 
and early developine..t in the lo:ig history of these western IEuropean insti
tutional arrang.nuent s,glosses ovCr crucial distincliolns and subtle points of 
modern law, and indulges in sonmle provocative concluding comments on1 the 
current U.S.-led campaign for an international recine of unil'ormly strong 
intellectual property protectioi. isthat appears from this economic historian's 
perspective.
 

KNOWLEI)GE, PUBLIC POLICY ECONOMICS, AND
 
INTELLECTUAL PROPERTY
 

The economist approaches the subject 01"protectin of intellectual prop
erty rights, like niamy other issues, by trying to fit it into the generic for
nlula for public policy decisions (see. e.g.. Besen and Raskind, 1991:5). 
Somewhat loosely stated. tilepolicy objective is to maximize the surplus Of 
social benefits of the new information assets over the social costs of their 
production. that is. to maximize tie -net social benefits." A further objec
tive is to push the allocation of'ptblic and private resources illthe dircclion 
of'equializing the social net rate of' return on investments iinknowledge and 
iinother ki'ids of' productive assets. This formulation gives rise to tile 
following three classes of questiois. 

First, will the righl anount of new information he created, and at the 
right tinies? The concern here is whether, illthe absence of' public interven
tion. private incentives would be sufficient to generate the optimal flow of 

additions to the stock of scientific aid technological knowledge. Modern 
ecoll)nilic analysis rec'oglizes that the peculiar, "publ ic good- nature of 
information as a commodity creates serious resource allocation problels 
for competitive nIarket systems. Further, it identifies tileinstitution of 
privale rights illinellectual property as one aii(iing a numrl1ber of countervailing 
measures that tie state Imay take to rect ify the deficiencies of market coin
petition. 

Second. will the new information that is created be used piroductively. 
that is. illa wa that yields the maxinlunil flow of social benefits for tihe 
prod'ucers and consumers of goods and services? I.inless intellectual cre
ations are disseininated for others to enjoy aIsitems of constilptiot ir arc 

used directly and indirectly in producing other g(ods and services, they 
cannot be expec:cd to vield inlprovements in productivity and economic 
welfare. Consequently, a central set of issues for discussion among econo



Intcllclit/ Properly Istiuitijolsand flit, TlohPanda's 25 

mists has been the likely effects that public policy measures meant to sti mu
late additions to knowledge ould have on the diffusion of knowledge into 
commercia Uses. 

Third. will the conditions under which new knowledge is created be 
such that the social costs entailed in its production are minimized? There 
are opportunity costs to devoting resources to the advancement of knowl
edge through scientilic discovery, inventive activity, and the novel expres
sion of ideas. The goal of public policy cannot be simply thait of causing 
private agents or governinetial igencies to condtct these pursuits on atI 
ever-grander scale, vitlhoult regard to whether tiey are conducted efficienlly. 
Intellectual properly institutions must be evaluated in terms of their inipli
cations for the social costs of producing new knowledge. as well as for the 
Litilization of the existing stock of knowledge. 

Informition, Public Goods, and Competitive Market Failures 

The argument Most generally offered in Sulpport of public policy inter
ventions to enforce patents, copyrights, and trade secrecy is that there is a 
"market failure." In the absence of governmental prolection of' private prop
erty rights, the argument goes, competitive markets would not give indi
viduals and organiziations sufficient incetives to induce the socially ol)ti-
Mil ;11aiflItitt of ilvCslment i public goods inl the form of new scienll'ic and 
technological knowledge. It does not necessarily follow, however, that the 
best remedy for market failure is to create valuable private rights in intel
lectual property. Itl fact, the problem is more complicated than even thalt of
arranging for tile right aioutt of some classic public good. such as naional 

delense or lighthouses. 
Knowleodge may bc view.ed as a commodity, but it is not a comimIon

place commodity. It is highly differentiated and has no obvious natural 
units o niCasitrcieni. II can have utility its a )ure consumption good oir as 
d capital good, and oftetn as both. Knowledge is uinusual in ihat as a Iire 
capital good yielding a stream of macrial benefits when colmbined with 
other kinds of assets, it Iossesses at1 intrinsic val e. Suc h is the case. for 
example, with informaation abouit the operalion of a cost-saving t1atufaclur
ing process or the design of a product with betler quality ttributes. Still 
irore relarkable is information's extrcme indivisibility and durabilily. Once 
a bit of' kios, lCdge has been obtained, there is Itotvalue to acquiring it a 
second time. or a third. Thereiis no societal need to repeal the same discov
ery or inventiom because a piece ofrinfl'oomation Can be used again mnd again 
withouti exhaustingi it. Karl Marx (1867-1X94: 1970: Vol. I. Ch. XXV:386). 
among others. \%is stlruck by the fact tlhat could bescientific knowledge 
freely appropriated to prodictive processes, its are the physical forces fou,nd 
iinnature: 
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Once discovered, the law of the deviation of the magnefiC needle in the 
field of' alnelectric current, or fhe law of the iiiagneiization of iron, around 
which an electric current cirCu lates, costs never a penny. 

Related to this. and of even greater imiportance. knowledgte differs from 
ordinary -'private- commodities illbeing what economists reler to as a nonlriol 
good:thah1 is, fJove(l jitinll. Car'C tOit canl be pi)ssse tlit hV its illally as 
make use of it.This observation forms the poitnt o(fdcparture for the classic 
analysis of the econontics of R&t) by Arrow ( 1962). but it isnot a lldern 

itlsight. Consider the fIllo ing passage in aI letter writlen in I 13 to Isaac
 
McPherson. a,Baltimore inventor. b\ Thomas Jeflerson (reprinted in Koch
 
and Peden. 1972:029-6301:
 

If itulire has Iimade ni\i)lie hilg less susceptible Illn all olhcrs if*exclu
si+e propert\. it is the action oftlie thinking piker called an idea,. which 
an individual Ina\ e\c!t.i\Cl\ pissess as long as lie keeps it to hiiiself: but 
the imomnllt it is di jiged, itloices itself illio possession of every iine,the 
and the recei\ er catnol dispossess hillself of, it. Its, peculiar character. too, 
is ital no ole possesses the less, because e'. )lir piosse'sses the \\IoleL 

of it.... Thatl ideas shoihl , to ioiilhier
freely spread froll lo oer [lie 
globe. lotrthe liorll and illsirimt1io illit.ILltf _l1Illt111A 01 . iiiprtovitlT t 

his coiidiion. seeims to have been'l Ibeii\ olently tlesiened bypeculiarl. :kand 


nature. %%hen heimade liciilike fire. e\paisiblc llspace. \ilhlout
. over 
lessciiing their dci isiI\ ill all in M u %sc hreitlhe.point. and like the aii liich 
llnoe. atd ha\'C oll lh stealbeing, incapahle ol cililiicilieint Or eclusive 

appropriatioi. 

Jefferson grasped the essentia point that the Cost f1'transMittiig tsefutl 

knmowlede ill codlil'ied I'brnm is ncgligible compared with the cost of creating 
it. Mad that, but fOr socictV's need t0 eticourage th idcas, suchthe ptrstit of 
information shtould he distributed freely. Indeed, on these groulids Jelersonm 
procccdcd intnmliatClv to rejcCt the argiennt of tie [rench philosophers 
that inventors and atihors had I iMttural rights claim to property in their 
crcations (reprinted in Koch and Petio I 972:630): 

Invemntiimn then caiiiit. illnUr. be a suhjec of p01~ iy. Society maWy 

.ive aill romlltthem. as al emmCOtll+lge-e\lusivC right to the profits arising 
iiient to nlmelto pursuC ideas \%hici may jrduce utility, but this may or 
may11V , accO(uhimie I0 the s\illand covenienlce ofl tie society.no0tbe dime 


w%ithoutt or coiiifiintl from am\bod\....
clail, 


This does not mean that all types of knowledge can be Iratnsmitted at 
negligibly Iow margitml costs or that the private ani sociatl costs of filter
ing. interpreting. and utilizing inrl'rnatioti Recent discusare insiglnificant. 
sions ol the Ccotmomics of, RI) and lechlmology tralnsfers (see. e.g.. Pavith 

19X7: Rosenberg, 1990): ,\rora. 199I1) have recognized the importance of' 

tacit components of technological knowledge and emphasized that the in
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formation contained in scientific papers. pmtens, blueprints, and other forms 
of codified knowledge often will not he sufficient to imllement the technol
ogy in question: complemcntairy kno\s-hlow is reqlild, anid itsiacquisition 
is often costly. 

Nelson ()1990) makes thle Same point and goes on to associate codified 
knowledge with the "generic" parts of technological inforniatioll-Ilhose 
that canl be transferred readily and tend, thus, to move quickly into the 
pulhic doman-and tacit knowledgc with the 'specific" hits of information 
that lend themselves better to being held privately. These particular identi
fications, hvowever, do[not seem either necessary 
or especially hllful. What 
is held secret and whal becomes lplblicly disclosed arC determined not SO 
much by the inherent naitrelL of the rl'mtinlloll as bV the expected costs and 
rewards associated wrill course iln(l Ifor the weintseach of involved (see
 
Dasgupta and I99(). much is obvious frot1 the
David. This considering 

factors that enler into a firm' decision svhetler to file for a patent oi 
a new 
)rOCess of mallaltll'.ulre or to plrotect it isa trade secrel. 

Nonrival possessioli. l larginal c'Cost of' rClroldut.Cion and distribution
 
(which makes excCluidCetr'i'il and SUbtaii,.ill
it difficult to froCmCCS), 

fixed costs of original pilduction--these are the Ihrece propertics familiarly
 
associalted wvith the definition of, aipdliood. 
 When thcC characteristics
 
are present, competitive llallkets---ill which price tends to he driven down
 
to the cost of Supplying tlhe iiarginal unit of' the comntlity-.e.ir.ll,
 
Ipel'r'orlmtqiite bal):c i.tl1tlVe Will
)rodtLtCr' reVCnies not even cover

their full costs of production. Icile auith ullapllailclmhin the lSe-Valtle
 
of' the g loods the Indeed. the attempt to
to public. make the beneficiaries
 
p)y for 'alue iceCived w%oulid so reduce denti.ild(I ICsullt hi 111inefliis to 
cienilnl)o] level of1 its cosumpliitioll. Illthe liCtralure of iublic finance 
economics. therefore, alternative alhoc itive iechallnisms are proposed ts 
sollutiois 1t *'*he public goo00ds problei. ' There are thrce principal alterna
tives. One is th1at "ocietv Should givC indpllendeni lodLers, publiclyrt fi
11.in.)ce stubsidies aid requiret 1hat
tIle goods be ImLic av'aIiable to the plublic
freely orlat a nominal chlire,.\ eco(ld ineclanilsl would have tlhe State 
levy gencral taxs to finance its dirCct pril-liCilation in lIrodluctiOIn and distri
bution of tliegooL ftillsh and minae tliere qitile facilities, and coiltract 
when ilecessary with pirivate aucins to carr olttile work. Ilere, again tilh 
objective is to sUpply the good \withotl havine to chare lrices for it. The 
third soltiion is to C'ate ip u-.blicly regillt d lrivate monopoly aillorized 
to chrgiiC COlSillr_,'S plices that will Secure it"il''oral rate of prolit. This 

teieiiil.C,
Cdoes not holwve r,Ihlt coiIslimiteirS will line Lil l)ril'Cl.its.to the 
1tiols 11ld Services illLiteStill. The legal right to excltide other producers
from the ailrket I'M a proltidtC doCs not, of' itself, create a profitable tio
iopoly oil that lile if business. 

Alithouglh the nonexCludalble and nonrivalouLiS nature of information quali

http:comntlity-.e.ir.ll
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fies it as a public good, information differs in two respects f'rom the imass of' 
conventional public goods, such as tralic lights, flood control systems, and 
airport beacons or radar landing bearms. The first difference is that the 
attributes of the comnmodity-typically, the complete contents of the inl'or
iation itself-will not be known bef'orehand. Indeed, they are n1ot auto

inatically known to all the interested parties even when the new knowledge 
becomes availablc. This asymmetry in the distribution of inforimation greatly 
complicates the process of arranging conlracts for the prtduction 111d use of 
new knowledgC. 

The second difTerenliating f'eat rc of knowledge is its cumulative and 
interactive nature. The stock ol' scientific and technological knowledge 
grows by increments, with each a.1vancc building on ald sometimes altering 
the sigiiicancC of previous finldings in complicated and often unpredictable 
ways. As Thomas Jefferson remarked (reprinted inlKoch and Peden, 1972:686). 

The t'actis.that one new idea leads to anothcr, thalt to a third, and so on1 
Ihrough a1cOulrSC of tiltiC ut1il someone, ktith %,ho lno onc of' these ideas 

was original. cohibmes all together. and )rclttcs what is jusily cMIed ar 
lik invention. 

On these satme grourds. Michlael Polaivi (I1944:70-71 ),alBritish sociolo
gist of science, mIaintained tihat patent law was essentially deficient because 
it sought to -'parcel up a1stream of' creative thoughl" into a series of distinct 
clairris each Of' which could constitutC tle basis of a separately owined mo
nopoly. whcreas incremental progress iinteracts at eer) stagce with the 
whole network of iuttan knowledge arnd draws at every ioment on tile 
most varied and dispersCd stiiruli." 

The salie kind of creative recor binant process does io opcrte when 
one stockpiles weapots f'or delfense or erects ariothter set of airport la ding 
lights. The light signal from an airport or lightlhoise is a form of irftorma
tion, but it is tie emission of tire simiral-ratlher than tile bricks or mretal or 
glass-Ithat imparts tire public goods character to those structures. This 
form of intf rmatiot. however, hIas no capacity for internal growth and elabora
tion. Unlike scientific and technological knowledge, light signalsj.judt do, 
not evolve aid acqtuire new tilitv through CurIttlatinin arid interaction. As 
discussed below, leal ard other iistitittiona arrangenents riay be impos
ing high costs oil rescarch-intensive firms. arid society more generally, by 
restrictilig access to sorte elet1enits illthose streartis of creative thought and 
thereby mtiking it less likely that tire elementls will be rap)idly rearranged 
and recombined ill teW ird fruitflu I ways. 
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Imperfect Institutional Solutions and Trade-ofTs 

The importance of' the l'oregoing difflerentliating features of knowledge 
notwithstanding, there is a striking correspondence between the three solu
tions for the stlandard public goods probleli-subsidies, direct govelirnnllen
a] prot uctioni, arid reiuilatt(l tilltolopoly--aild the hree lil inistitutioal 

arrangements that hatvC been devised to deal with allocatronlal problems in 
tileproduction of' klirlmCdL 'illiatioll gooIs (sc Dasgulpta aindand piulre inui'b
 
David. )88). latler ii as "'tle three
I rel'er to the arra ments P's," because 

c described highly as patroilage, 
andI property, respectvel v. 

pI'(l),at' stanitls for the sVstCm of, awardilng publicly lilnliced prizes, 
rCsCarch erlants biseld Oi the suibnissioji of compelitive proposals, and other 
subsidic,, to private individualS Zald oreaIini/aIIioiS eCnIUaeed in inlleCCctual 
discov'ry ail invelntion, Cxch' [ ipublic of their 

the 'cll lie ill idealicd t(lIfls procurement, 

in f'ngeI'ill disclostire 

creative achievcenllts. Il\Vestern democratic societies, patro e chrac

tileh 

tional and social mode of' organization associated witlh the colllict of' aca
delilic sciecllc e )a'itt, I() I
 

itei,/es tilep)Ulsiuil 01' "'oll" scieific iiuriry aid do lmiinnt institu

(see 
l'rourev'i'lnct is associated with governient 's colriactile for iltellec

tual work, the products of' which it will control and devotle to public pur
poses. Whether the ilfiorlationi produced \%ill be illade available fI public

ise is a secolidai iss ie, altihouigh alliimp)Oriani illiltterIpublic policy.
f'or 
'Seitlive"c'_'nise-rcllctl I'CsirchI is usually conductdudr(vlerlinl1i

tal aUsIpicCs illScCLre, closed lborioiCS, but much piiblicly contracted
 
t(&t) iidilhe scielntilic work (If uoverrinnentallyt,, manaied laboralories and
 
agricultural experiment stations 11r 
 undertaken with le intentionl1 diis
eillmratiiwn the fildiis w\idelv. 

Propeiil refers to society's gr.ting pri te ipro)dce , ofInew kilo\vl
edlue exclusike riliits to the Lse of' iheir creations, theebh', Iforriril contdi
tiois 'or the existence of' markets illileltectral property illd elabling the 
orioiniiturs to collect fces forIhc urse of' their e.ork b' others. The specific 
legal c nllrivllces of, tihe palent, copyright, and solliewh rt ilore problemati
call', he trade secrtl fIall withil the property iubric, 

The lntte'li/'eil-'t PropertySys'u, 

Patels, 'convey mostthe potent rights inthe intellectual property sys
teill.for the patentee mnav exclude everyole else f'rom making, sellting, or 
tisiug the stibject iatter of' a valid patenit throughouit its term. Under the 
current U.S. Patent Act 135 L.iS.C., Sec. 1-176). tine usual ICrIm is 17 years, 
extendable by 5 years for plarn aceiLit ica anild tevice patents and bymetical 
14 years for dcesign patcnts. The conditions that rmust be satisfied to secure 
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the award are also the most strinoent (see, e.g., ChisuL. I1 989). in addition 
to being polentially useful to society, a patelltahle invention must pass three 
tests: originality (orlninaling ilh the inventor in question), noveltx (not 
having been invented independently hy another), and liollbvitusless (o' 
already ohvious to a person haviing ordinary skill in tire pertinent "'art-). 

('vr.\rihl/. aIs deLinCd under the terns of fhe i.,S. Copyright Act (17 
U.S.C., Sec. I01-,M)1. 1982). suhsists ini an "'original'"sork of authorship 
fixed ill a "'taneiblC irmediui of eXpression'" from \hicir it be perceived.s can 
The houndary separating copyrights fromlpatents is lsiallv scenr by intel
lectual propert lav vers in tie restrictionl of, colpyright to protecting its 
holder ll:linst the COp. . l .iail others'ilg ofltIe specil'ic eslI'crssio t nill "lot 
use otf the idC, IrrcCdCre. p)roltss. stCillh,method of Operaii. collcept. 
principle, or discovery. regardless oftlthe lOlll ill virich it is described, 
explained, illustrated, Or embodied in Such work" ( 17 .S.C., Sec. I12(b), 
1982: quoted in Bender, I986:92(). Novelty. lever., is not a require
nelnt, and although stalutor lrttection is pl-oided against copying and 
other eunllueratcd act,, independent origination is[not precluded---lore than 
one author can copvright identical s,orks. Nor is uauthorized rcproduction 
restrained, so lone as it is not deemted to lve sinil'icant adverse elfects oil 
the co)yrillght holCr'H urret or flltire ecolic interests- -as when a work 
is Copied fur [te puirpose of scholary stu' or qtelCd ill part in other 

" copyrighted material under (ie doctrine of' 'fair [IsC. 
Somic further points of contrast between palents anid copyrights derive 

from the absence o' the novelty irequirerent. Works can be registered and 
deposited at tirtle ('opvrighlt Office. hut the toner's riglhts under the U.S. 
Colyright Act-xCCl't for tIe right to injunctions aeailnst infriueers--exist 
inldepeindentlxv of ain, formal registration. prior exarliilatioll. or delermnaltl;
tion ofl the validity oi the claim to oriuitnalitv. lIns. the scope of Copyright 
protection ultimately Must be dCfined tlrronbh litigat ion. ('ottiterbalancine 
the more restricted nature of tire rights conveyed 11\ copyriglht law. flh term 
of protection Ipr-i'idCd is much longer that that for patents. In most circulm
stances, a cop~vrig l expires 50 years after tie deatlh of the creator, a coo
veltion that is no\V quite standard internationally. 

Trade .''re.,, are included here tlnldCr tIe plOperlty rubric. Teclrnologi
cal developments aid the recent history of litigation Iave 1h'uht tire trlade 
secret closer to tlre patent and tie copyright ill it, furo (a,s law for tile 
protection of"VsuabLe riihtIs ill irlforration)iarid its oslensihle sociatl fIneo
tion (strertlhrlinlg private incentives ftor R,",I) CepCeiditures arid abeti 
contractual arrargeirrernts Ior the limited sharine of, techroolooical irforma
tionl. Ilhowever, regardine trae secrets as another type of intellectual prop
erty is sornuewhral prblerralic. Information thal is kept secret can he a 
source of income, and as a valuable asset, it shares I quality that economists 
would automatically associate with other forms of tangible and intangible 
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property. Nevertheless. all cCo1m : valNable secrets affordedca:l are not 

protectionitas trale secrets. 
 Under Ihe American Law Institute's widely 
cited ( 1939) definition (See Chett, I982:42; Fendel. 1986:915). 

A trade Secret i\t\ consist i1 allv forttla p,ptttlt11 device o.r compilation ol 
itlifttittattoit \\hit is ttl..l in t and whitch oives him all. c's busites,, ati tip
poirlutililv to obtauill aill a:t .l tauC usc\ l Cu+ itt))etttlilotls Miltot otit kllt\, ltr use 
it.... It dilTers fl t thIitr S cCl itno tittaijoit ill a hti.i,., . .. ilI that it is 
[tot sitipl1 iltk rllattitln s i ) sil.!lc of eplellcral events..... A. Ite set ltt 
is a 'ocess 1 teviec for cottllilIltOlls List ill tleo et;ItiOt il lit htilsitess. 

Ilow is it posSib-,le lor sociti' to t'eco i/e atd enforce a lpersotl's claim 
to hold property in sotltethillw thall is quite specilic bit iRusl retLain less 
than+ f'ully dest)ibed ttl actualls he hidden f'ron public vice.' A fl'rther 
ptrolem is that it hIe l olf real and lertsonal pr perty, as well as in the 
ateas of, illtellectttmil pr ert lass dealing witl patcls attd copM'rilhts, des

itttinu soltlcthlillu, s has a pa.Irtictllar utatittg. It ustItlly meansti p'roperly' " 


thlt Ihe possessur Ias the e\clusis right 
 to use Or cn.ioy the thine., o to
assitn it to otlletsc, Imr their extlusi\e use o efnjoy (fece..elriedtaren 

ea al.. 1991:01-62). This special setise oftt t ertt is to saisfied ut the 
CiSe 1"a1tr e scret.. bcaIusc evetn vhtlt the possessor lias taken ImeIaSLIres 
to pteser.e its secrecy, tile la\\ pr'ovides nto retmtedv if [he ifilorntiatt is 
disclosed hv accidettitor ttosered throutl dcliberale, socially couscio
nable (" fir"' actions of, otlielts. 

ntlike patent ~tidCnyriglt Lms. trade secret lis (ev+ hete it'ell 
stutltslr strIttutre) i, roltoted itt priiciples of cot11on las\. intltl(liI. tlheo
ries o1t'cOnItratLatld (orl., aS ssell aS i rty co1ttcptS (See lager. It) 91:49). 
Indeed. the uecral tudctlc\ is to detltlhasi/e rights to ptopety in the 
inllfortatiot hteld sectet and to protect its oriLieiattrS ittdirectly bs' ttf'ot'Cing 
telatiioshtip+S ol otfilitCtilit, thlt hiavc beett Cstablished ituplictly or thtrough 
explicit Contracts.. 'rade secrecv. thus. cat ho sic\ed as a m1eans of in

reeasilne the secttril\ of, '11cfutoptiot." It offters t tecotllsc 
sociall, as s,\elI as pris'attlv \ lutl le ilt citisl;ICes itt Mhicl tatelts atld 
cop\trights arc tti+as\ailablc, inffctatt otl,t.nattract'ive incans ol' appropriat
tug ite ecotollllic belnelils dtcisitt fronm tle eticratiton of lie\\ knosledge 
Md its retetiCti , to 'cOticit practices. The t'cle\aIt Ic.ac, froli the con
lotla f tiL atlllttr-s rvallI relttionls is tle r-cogtlliliotll of, sciet'.s interest 
itt the formation ol relationships o ' trutst tthlteir emit

1 e lt tlalt lay he 

between enploers ad 
ployees (alld b principals atd their agellts). IBecause itt Itan imlptecti 
stMces it is tttutch te efficienl. tid it nie citeCtitistaites absolutely 
essential, to give emllhloyees aCCSe to itforlnatlioti that they cotld ise 1t) the 
d isad VItale' tf their ettplover. Irtst itt tle colidenlialitV of' Stltch disClo
sures is desirable lolr all svhto would benefil Irto hasine the work donle. 
Yet the orieinal common law contexts, typically, were otes in which it w's 
the mtaster who had a valumable secret to safeguard. Given these historical 
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derivations, it is perhaps not so surprising today to hear employed inventors 
complaining that the law of' trade secrets works to the benefit of their em
ployers and lcaxes their interests unprotected. 

T'rade-( //f'vin Or.-,,ani-ing Kno~wh'dgc Prloduct'ion 

Alth1,u1h tile attention of inulistry, the legal profession. and the wider 
Commulity oi researchr, a, been ocused increasingly o l the property 
mode of trlani/ing kn\iedee protlductio. te three modes mulst be kept in 
minl in l lriulatliig eftectiv. science and tecltiolov policies. FEach of tile 

,three allocati\c mcchanims ha been ound Iuseful in Somlle fields ,and at 

some periods in the dellopnellIt of' mnderni industrial societies: but tile 
weight of reliance has shifted allon them over timtle, and none has been 
accepted 's clearly superior to tile otliers in ll] coIntexts ill \%hich usefuill 
knowledge has been sought. Eveni the brief conotlic analysis lhat Follows 
readily exposes some serious dra\, hacks ito, is we.ll as the prinCilal advall
tages of. each ofl the three ,rrt-nirements. (lor a fuller lresentation of the 

lollo6ing analysis. see, for example. Wright, 1983: DasUllla and David. 

198 .) 
Tlloreticlll\ , t least, Ilri/es aid research gralnts cal b establisled, or 

procLrhlemet Contracts wrivtten or amOUlnts that wtuld award thle IplmdlICerms 
of oriinll illlectIIll sortks cnmleisuraitely svitIh the anticipated social 

use-value of theni creatiols. As airactical matter, however, the patronage 
and proc-.'ICeIiiet ,0lutin, irC burdened 1b tle Iact that public authorities 
gecerall\ caminot set (riientten:Is I'or pri/es in adsaiIe ofI their results. 
Moleover. in larkets for which tile expertis about the likely costs and 
benefits of particular research projects is unevetll\ distributed. contracting 
w\ill entail ligh transaction costs cvcli tio arri\e at rather iliperlect agree
ilents. The intellctual property soliitioim avoid, these dra\backs by letting 
the workings of tie market deteriiiine tile ecoiliiliiC rewards after the fact. 
Thus,. tile avoidance of adinistrative arbitrariness in awarding prieiCs or 

granting subsidies for iklv.eiltin has beeii reco niked as an advantage of the 

patent systell b\ econonists since Adam Smith (see ILurisp'udencC, A.ii:3 I
33. cited in Smith. 1770:754. 11.09). 

To secure the benefits of' rapidll accumulaling stock of knowledge, it 
is desirale t0 prlmlte speedy disc!osure of ness findings so that tiley may 
be disseinimaled, verified by replicatiotn, and put to use byv others cigagcd in 
intellectual pursuits. ()ily ill this way can the fullest scope be provided Ifor 
the interactive iIceSS tLti\ugh which ideas prtmliferate 'ind generate still 
more ideas. \Vhiel directed ti,\\:il'd that goal, the patronage and intellectual 
property systems nuist seek full and pro0mpt disclosure. Each. therefore, is 
impelled Ito base the assignment of revards ini some wy on the establish
ment of priority (see Dasgupta and Davi,. 1987 and 1988). Patronage 

l 
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-yachieves this prizes for discoveric, or iclveittioiis or ,infering spe'ified 

kind and by ass ardine rCsCarch .-rantS 10 those who hale dTlpccllCd reptl.
tiolls r C-c'.rearc' ,CCC0,,. :\11ot1- acalCitllii ciClitiStS in 1he ioLdtCil \Vest, 
such rltitiiMiiS a, itride iaC hsecdl n saliulatCd cllil.S to0 PiiOriV il dis-
CO\,CliCs .tld illC , LnCnnis hdemespert pee le ll \d 2'titpS to constitte tlc'ul+"ciutribii, to knowledge. Piorit\ is equally central to patent iwards, 
althodig)lshehecr tle lotichstole is priu~rit\ of ifl5'veit\ill our priorit\ of, iciis
tiltiol an disehll r- varies Iloll One national S\sill to aollther. l,\so, 
statttutory e( ljvri-lt rlitrcti(iiis a'c tiri(iti(1ll\' accorded to the f'irst authlor 
to disclose (h. regiltration with [lie opyvrighl-gratliiug wih rily) a1i altien
lii' c'eative e.xpr ,ession. 

A comimiion iililijfiiitln of priority-Iaseti r,,alrd systeitis is lhial they-ive rise to - i'eptlilioi-seckill scientists and patent

seckiti-e iiivcntors--htliare chaiacteried h a paoff structure iii which ile 
"winner takes all,- or sulstantiallv all. (Thi is ptains tl the ats ard ie# of' 
patcl riehis ill cases involvile rivalries allioll ilcliltors, hul it does not
iimpl\ that the rocicilriie ill oit i laCilpatent atuiiaticall ct.lure,s orP all, 
evCell le lionl's .. iar,,ie of the ccoloiiic gaiias derlisin. Ironlll I succe'ssful 
inition. i As ! onscliiculec., it is likely tlhat 'rot tile viewlpoilt of' society
there will be too lialiv collcstants ill (lie races for priorilt ill discovry and 
invention. l'hosc enternllig collsiter ollk Mlat the\ illdi\'itlall\ stiild to 
oaii. and tfhe\ do not take ilito acCOL111 tilte ct of (heir participation on 
tile epctld outcolles Iur all the other coimpetitors. The sitnation resclifles 
ihe inefficiencie in rCsollece allocatlis iat arise h il there is a "c*oliliilll 
Pool prol)rlllli" sCf.r' exaillt)asgta an Stig litl, 1980: Wi'i.hi, 1983, 
an1d ricelllCs heCeillt. 

oLrlhelr. ill additiOil to the C'iiwfin of ihe field with co(otCan.ts who 
milihl he more nI"Cillv olher ProtlCliv. IeireeiiiCd ill piursuits., is a. 

-ltldeilcv Blr prisate rents to he lissi)ated in liet scralilie for (lie prime of 
priorits and all thil it \kmull hring. The private valtc oil' arriving at a new

Iildiiie a little sooller thall (lie secolld-placc cltestaint is likely to exceed
 
rat l e
hel e'it lihal soicty would derive froill' slielit ad alice ill tie 

date olf discovcVr ol iiventlioIl. Such allocalivC inefficiencies. most prolb
ahlv, :i, More scrious ili re''ard to pate i litaii to oprigii. Problems of 
"'racin' do01 ilise iii aild to IadeC scC'rets, hot when [lie law ol trilde 

cre isiUsiseCul o cture (lile \aliC il ilew discovCris ailild iei2ilioils, 
inlliciclicies iiresonrc alloCtlioll \\ill lrise fromll SotllceS other thail lie 
coniion piol and likely touorolll. this, is he es en more severe, for i'ea
sons Cpliiied helos. 

Ill priiciple. tlie coioii pol excC,iprOhllli it ilCliltiv_, effort could 
he avoided under a contract resCarch lS'eiii if' leplOllcers wCrC is Illy
informed is liele researclie's aholit (le likely costs and potetial social \alue 
of' the fildiilis. lltder Slch Colldition:s ,1 Cold(] he thataCOllric drilWl LIp 
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Would provide a single. successful research entity with an economic payoff 
that just matched tile (certain) value of a patent monofpoly thai had been 
awarded for v,hatever duration was deemed socially oplinal. As noted 
above, however, it is most probable that the writing of such a contr.lact 
would be f'rt.strated by the asyInIetrical distribution of information be
tween researchers and wouId-be custolel'S for research results. 

If' the colmnoll pool problem creates a tendency toward excess invest
meint of R&Dt) fuiLils in) racing for paleils, adjusting the teis of patent 
awards would Seenil to be a reasonably straightforward remedy. 1By shorten
ing the life of the patent or' narrowing tie protection granted against in
fringements, the value of' the anticipated prize could be lowered until pri
vale R1&') investment was no longer socially excessive. Even wilh that 
problem fixed, however, thre resulting allocation of' resources would still be 
inelficient becalLSe th1e property solution, unlike patronage and procure
nment, inherently entails withholding access to the new knowledge itsell' or 
restricting the extent of' its application by imposing license and royalty 
charges on the users. Three modes of' use of' the new knowledge may thus 
be curtailed: (I) it may have been the basis for the design of' a new good or 
service that would enhance consumer satisfaction by increasing variety or 
olfering superior quality: (2) it may have been the basis for a cost-saving 
production process: (3) it may have been an intermediate input in tile pro
duction of' further advances in knowledge. 

By long-standing Iradition. econonists' critiques of the legal protection 
of intellectual property have focused primarily on the losses in econotmic 
welfare caused by the establishment of a temporary (but for COpyrights, 
rather prolonged) monopoly of the application of information in modes I 
and 2 above (see, e.g., Plant, 1934, 1974). Exclusive iOssC ssion of tecInto
logical knowledge by a profit-seeking avent will restrict the extent to which 
that knowledge is applied for the production of commodities that embody 
tile innovation or can be f'ashioned more cleaply by processes based oti it. 
The mitore secure the possession is, the less the patent monopolist or copy
right holder has to worry that charging a fight royalty rate will induce others 
to seek to avoid pitying it by investing in reverse engineering, "inventing 
around," or closely imitating his or her creation. Wilh less risk of the entry 
of close substitutes to worry atboutl, i royalty income can be extracted fron 

the final Customers by sett prices above the marginal costs of' production 
and restricting output accordingly. The benefits of' the new knowledge to 
society. and to consumers in particular, are thereby less than they would 
have been had the information been made available for exploitation on a 
competitive basis. Such lost benefits are referred to by economists as the 
"deadweight burden" of the patent monopoly. 

More recently, however, growing attention to the allocation of public 
and private funds for R&D, and tile conconlitant recognition of the inmpor
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tanL: of scieitific and leclholo.ical advances as intertuediate inll'orriiatioial 
iliputs into the P,&I) process itself, have added a new set of worries tolthe 
traditional concern with tiledeadweht htUrden of' monopoly. These wor
ries inolve the adverse el'liciCncy consequencesIl" restrictions that inlel
lecti.l prol rtv riht. svstenis-tlnlike iatroniage and prl)curenlct arranlge
nlen-ts-inlllpose ol accesS to illl'ortialtion on research llethods aid resutl.s. 
Secrecy raises the costs to researchers and to societN of the search f'or new 
knowledge. Because scientific and lechnoloical discoveries and inven
lions so of ten huild oilprevionls knowledc. nmanV economically signil'icanl 
research developmllents (such as a commercially practical microprocessor 
chip) can he conceptualized as lhlavile enlailed the successl'ul solulioll of t 
large set of interrelated problems f'or which there exists a leasl-cosl solutioni 
Seltence. More realistically, there will he a ntimher of' such solution se
qulences that1t are sUhStltantially tmore eflicien, in the sense ol' requiring less 
litne or fewer resources, than others. Many, firils wilh +m.valy i research 
capabilities can he engaged illIrving to solve some olrall of these problems. 
Because eaen step ilong tile wkay represents a1distinct "restilt," the eco
nomic henefits of' which are likely to he worth appropriating hy one intel
lectual property prote:tion device or alloller, the payolf to priority tenids to 
result in each firtn's shrouding its eflorts illevery stage of the sequence 
under a cloA of secrecy. This is truC even when the intention is ultimately 
to discl)se it resuIlt, oIce it has ken secured and fOLlld to he protectable 
tinder patent or copyright law. 

Mainltenance of secrecy) hy'rivol f'iris, however, makes virtually iilipos
sihle he coordination (f research activities required to achieve the opitial 
seqILetIce. Some +silLlationstudies by Folster (198X5) suggest that the re
sllting losses (file to waMelil duplication anid deliv cal he very tuch larger 
than tileexcessive Itl) expeidiltures attributable simply to the common 
pool l)roblem. Intother words, the lack of coimunication and coordination 
amlong the colitestants illpatent races would seem to be tmore seriolS 
matter thatll le f'act that too maltily coestants were induced to enterl the 
race(s) to hegin with. The greater tile inceilive is for firins it)proceed with 
their R&I) programs ill coiml)plete secrecy. the more severe this source of 
inelTiciency is likely to become. Ilere again. withirn the category of prop
erty devices for organiizing lite produnetion of knowledge, pateit and copy
right protections possess coiparative virtues (of intermediate-stage diselo
sure) that are lost to society when fiisns elect to rely on trade secrecy laws 
and attemptlo appropriate 'lie ecollilic bellel'its of their inventions by 
embedding them in new goods that thev can sell. 

If trodie secrecy per se has serious drawbacks aild if', as has been potinled 
out, the adverse effects of the cointion pool problems associated with pal
eiting and copyrighting cati be mitigated by adjusting the terns of those 
property awards, does the foregoinhg analysis imply that there is not really 
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much of a socially tiseful role remaining for trade secrecy law? There has 
not been inLuch opportunity for the development of a consensus on this 
point, since economic analysis of' the legal protection of trade secrets is flir 
less developed than ihat of the patent and copyright systems ( ce, as excep,
tions, Kitch, 198(0: Cheung, 1982: Friedman et al.. 1991 ). This may be due. 
inl part, to the fact that patents and colyrighis sprang frol statiuory enact
ments, which often ignite political debate and public discussion, whereas 
the protection afforded to possessors of trade secrets by the cot ls is rooted 
inl the common law. 

Optimizing Intellectual Property Protection:
 
Issues of' Length and Breadth
 

More than 30 years aoo. Frit/ Machlup (1958:80) remarked that al
though eclonmlic analvsis did not vet provide a basis 'o choosing between 

i'allor nothine" where intellectual property protection is concerned, 'it does 
provide a sufficiently l'irm ba,,is for decisions about 'a little more or atlittle 
less' of" variouis ingredients of the patent sVsten'. For sonic lawyers and 
practical policyniakers, this was perhaps too self-cougra tu latOy niappraisal 
(see. e... Priest. 1986,. Nevertheless. a nmblher of econists subsequently 
follow,ed Machlup's advice and examined tilequestion of the optinal dura
tion and scope, or length and breadth, of patent protection, taking as given 
the existence of the patent s'slem. A similar approach has been taken ill 
examining the ecolomics of copying and the optimal level of' copyright 
protection. 

Instead of, acceptintg the historically given length of patent protection, 
Nordhaus (1969) and Scherer (1972) compared the size of the incentive 
effect on invention with tileresulting inefficiency due to the deadweight 
burden of' monopoly. By balancing the one a.ainst the other, they showed 
how the optimal patent length wohuld change with market demand and lech
nological factors. Three principal conclusiOnS emerged wit h respect to cost
reducing process inv'enlions. Firsl, the oIptitmal length of patent life is prob
ably not unil'orm across indlustries and inventions because it is sensitive to 
(I) the price elasticity of demand in the end-product market and (2) the 
responsiveness of tIlecosts characterizing tilene\ production process to the 
amlOtnt of R&I) resources devoted to it:, invention. Second. the Illore elastic 
the deniand for the new pro0duct. the shorter is the optimal length of patent 
protection because higher prices will cause a proportionately larger reduc
tion of the quantity demanded, an1d Cotlseqlently a greater "'deadweight 
burden." Third. the optimal length of'patent protection will be shorter when 
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tile technological opportunities being explored are Such tht greltier plrodiLc
tion cost saings can be achieved with given levels of k&t) expenditures. 
Nordhaus's (I 9)o) work carried a fourth implication: The wellare losses 
resulting froil setlinl thle patent lite at a suboptiimral lengh are not very 
stubstantial excCptI MhCn ma.jor tecClnlocicd l\VanCCS (Cost redutions) are 
obtailnable and ,, lie the llmarket demand is very price elastic. 

!:ormal anal',s, the Cofl and(f conoini'cs cp'iin copyright protection 
have elnded tohf lolh ill Nordhlans'S (I i9691l'otsiepS. IlirSItlieler and Riley 
1979). for exiiipIC. eVa1lntetC the imlpact f incrnf' i copylyriglit protection 

by comparing thle benefits froml rednicin losses dte to underproduction of 
ic\v \\orks to Ihe costs iiictiried ill the 'iill of' losses d]le to tIderltiliilatioll 
of coIpyrighted mnaterial. The co1nclusion, derived from this app)rtoacdh, how
evCer. are rather nOrc aihimiMIS hill for the talysi, of patlents. The 

eIasol is thathle aiialvsjs tn , oll(oelts ssu- mios abot1t he slbstitl
abilil of deliairrl betcoln. and the Compal-rtivC costs of. tmiatlroiid cop
ies an1d copies produhcCd unader copyrigtl tgrCCmCnt. 

More stri ngent cnwighit protection \, ould decrease the social loss doe 
to the untlderprodtllionlof intCllectl w,.orks,. unless copyright monopolisis 
raisCd the price of1 their Iprtodltuts solouch that consum etrs increased the 
demand for unatlnoriiud copics. More strirgerim protection miglit also re
dlucC unlCrutili/itioi losses if obtainine di tlnatotori/Cd copqv cost co)nsutl
er-S in10rC Ili,11 they '.Lould e \ a copvriht holder ho hd a strict. 

enforceable mnopoll (Novos and Wahunan, t-I i. In the same Spirit, Johnson 
1985) concludes that stcngthenirig coplyright i-rlOtction colld Cnhance so

cial well'are evn , itliot slinmlatine the produtction of' new works of au
tholrship. so long as lax restraints M CojSin rsCultCd ill tile (lCiMmrd for 
authOriCd Coplies 1iorgii's") heing reduced greatlv ill relation to total 
consullption Of' tle work in luestiorn. l'hese conclnsions rest crucially on 
tile Supposition that tIle private cost to the consu enr of oblainine a close 
substitute bv copying an auhri.ed "'oricina" is eretelr than tire copyright 

Irnllopolist's Illargiral costs. I lowever, as Lichosvit, 1.i985) has pointed 
01it, tire ltCr assurlptioi hras ill rInrv Situations eenll invalidated by ad
vances il copying teclihnologies. Indeed. Ile sggts2tS,.,a tlre complelientarity 
ill production hci\ cC anlhoriicd orieihIrls and ho\V-cost Copies conuld, tll
dl Somrre c nlitions, inlcai that .ohnson's 19(8) appraisal was vitiated. 
Instead. a ilore permissive las regarding copyingm ight-hy allowing tili
/atiorl offigrlyv efficicir cop'ing teclrhnolog.---actually incre se tie effec

tive demraind for ol'iiinals as well. 

Breadth o fProtnion 

I atrother branch of' the literalture, the policy variable of interest has 
been the patent's optimal breadth, or scope, of protection. Continuing in 
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the analytic ladition of Nordhaus (1969), a numher of more recent works., 
including some that treat tlhe prohhl o!" op,]n.d p:11'.111 l1r,.edth and length 
similtaneously, focus on the balancing of incentive eflects on invention 
against resulting inefTiciencies duC to UnderutiliZation. 

Taking tiletlow rate of profit available to the patentee as a proxy for 
the breadth of a patent, ilhcrt and Shapiro 199))I :,1V derived conditions 
under which the optimal patent Icnthi i, infinite: If total (consttnler and 
)roduceI' surplus deh.'clinesC ilcreaingl' patnIt hrCadth increasCs,Mat anl iat. as 
itis optimal to grant an llifiiitcI\ lV,. p;.atent alid adjust the hrcadth to 
ensure that the patctiu makes at lest ,c M rt it,. andnet ,\s Gilbert 

Shapiro would readilv adinit. llo\%eci.the How ratl of'proft available to
 
tle pIlatCnUe tttn pinoy for paten btreadth lbccause it tails to
itl atiklaCt. 

shov, Io\.%the g'i\.Cliiimation is relatcd to other innovations. Theo' ac

kno',' ledge that their static anal,.i, inores thle tct th:t inventiOnls build on
 
each other and that a lonkg ptnt grain nia\ ha'. e "dehltious effects on the
 
incentives of olher firns to clnage ii: related rc,.arch, for tear llat they
 
will be at the nlerc original patentee" (Gilb.rt and Shapiro. 19)):112).
tl tIle 


Llemperer ( t90) Colsiered tie probll of optilal patent breadth in a 
static setting isilig a;Imodel of liori.ontal product differentiation, which 
ignIoreS the possibilit> of vertical plroduct inproveii,+iit. 'he ploxy lor 

patlent brea.lhil in his model .s,the leg2ionl of the i'dUct spa c cOmLred hy 
tilepatent grant. (orrcspoiiltinglv. two kinds of '.,.lhare losses have to he 
Conlsidered: ( I ) those caused by ',%. 0 lessIpr rrlCd ValJcolnlsluHr itii'g 
elies of tileproduct that are unpatentid and Sold at CompeI)Ctitive price,, and 
(2) thoNC cau.sCd by Conllmers dropping out of the prittduct Class alto
gether. 

Schillitz II989) provides a lior. d\ llaltiC analvsi of tle tradC-otfTs in
volved in broadening the hradth of pitcnt pitectin. s\a prx) variable 
lt' pitent bre'adth, le ploupss the anticipated prtmhalilit 01 infringent. 
The econolic illipoltalicc of a particular line of research is represented hy 
the atbsolute si/c of,an ilIcreas' total slIfliPS (IliCiln to initial and seCOtldlary 
pioduct d'\clopImlient. "hen iiicreascd. th,+e ltri'ithis paral.itCr is rClative 
bLuion o' thOsC R&D efforts to the tillilltotal surplus remlaills unchanged. 
hit the absolute chiaige ilI the otal srplus ,is incre Cd. (Coils'UtlUntl.. tle 

Cost of' inlalidatilg nt atiOlIs and osubsCiln oilO'. illcreasCs. tile illal ill
fringenlelmlt probaili\ ....that i,.the hreath of filepIattil coverage siud 
be reduced. The more iplliortant a paricuilr linueof researclh, ile less 
st'bsequent de'. dopers should be cniistrainiCd b, tileoriimial iMtCiit clain. 
according to this anal' ss Is htIIlt I )8:I). 

Kitch's (I 977) "p'rouspcl thuor\' of patcnt proteciul and Beck's (I9I. 
19H3 ditscussion Of inprmtlictive ctmptitiint ar Ia\to of ile most signifi-
Cant earI' cott'ibultions to til anl'sis of ptent breadth. Ai iimportant 
feature of' their ',',ork \was tile epnlpllasisd e laCe Oilinefficiencies that 
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riniiht be present in the tu) proce"s itself'. TIIe identil'ied [hle source ol 
nle'iciencies ill thle allocation of, resources to R&) not silllyl \0.t what 
Dasgptal and Stilit. (I 98), called the c011n11iont pool problem. but also
 

"
willh "'unp1 roductive competition for tm1oopoll proflit. Implicitlyhowever.
 
the two problems are conecled. Kitch n1d 13eL'k,, Ulprot)i~ e icoipetIll 


pattioll v l \\. tL [Sa ,sOLI''S ilc 
ins CliOnl, dnpi iIliVC <,t). Ulllce'sSars sUbStiltltC illVClitills ( il-Ito patents. 
anl ,xcessisely rapid spending oh research. "'h, lrllis of ilelicielc 

tioll 'ol l p c ustse101d , 01'" n I'CIiatIcl+ 

are clearl' related to the p on lSdiScnIsscd p+rtohlCm I latck oif interlitrm 
coordination or. socialklv optlilial h i o 4 .&t) projects. %hiclh ste.+ms 
f1rom1tle coinpetiti,,e LICt Of reLrclh tilnder conditions of scre.\ and 
lilll "ptleit ra-ml'" 

a oilutioll to this pioblem, Kilcl and Beck proposed Ito hroaldeln the
 
scope of pateit protcClioili to Allo\ the ratioallli/aillill ' eCetire dlcoCph)
ment process ftor a eiveii techiniological "prospCtc l)raini,. aill alimall to
 
Illillell i'solnrC Kitc'h
eloCCpmot.'lll, alld Beck hac al'tl hai h\ allow\
ing. theo"COMpeillt iliti;ll ilnnovttohr It cooriteI the slhb' CelonIt, dCvelop
liil *.I lechilloical prospecC throlifh (I/fi bilateral lill(lolpol\ conlracts 
\ili other to ator. broader pe ctliOil ss d ClilililC llplicaLive ef'
ortll. preniature inetilioln and olller flrnills of' iniciics'\ illi a Competitive 

riace I'r patenit momo1poly . Although the\ colslidered the possibility thal the 
pateitloilder oiultl contract sith iimmmlemi)CItlc re eaLrchlers, they implicitly
 
isuilled thal tie piallent holder 55ivm a private f1iri. not i goverlunilnlil pro

clenieNll illecyCV. Beck (I t )X.:217) ceii pioposed atcompetitive biddimln 
slhch e 'or fnnIr piCtiils., li wiuld bC dLesi2ie'd t1 iIt'lramISfCu the Cx
)eC.ted vanIL the paeItl olwne l" cCuiOllic rill t the PIalcn ()lic, tIhuS 
reiulovitlle Ime ecomllllic incLnli\c Ior unpiol ctive Coil] iipetitiol.-

Although this thcory assulles that clficienl biliteral n1lilonll y\ Colo
tracls can be si ined Ibcl\\co tilth IItentoler aid ilICldenlt Innovators. 
lie transaction costs iii this process are likely to be nonneligille. 'lIe 
entire ar-goireit projects a visioll il orlli/ed and orderl\ developmient fi 
techiological lrihsplcts. the realiatioillof,' lich is pirblemiiatic. to siV tihe 
least. A major obstacle is the problem of' asyellilltric inforiation and "thin 
i-arkel" f'or speciali/ed research capabilities,, which atre likely to make 

barcainliil bCNM Ic \thLld-bC 'dCvCltoper' ail independent Contractor
ilnovators very iiefficiml. In addition, altlionhgli the I)['rsl)cct tihteory'" 
approach to pialtil addre"e" the issie of* illnlicielnc\ ill the dcvelopmllilt 
of an air fctl, ichilol , Opeied b\ i blreakhth lc nl time proposed 
solution of broadellit li of a ould. excptthe scope sLch IteiitSl i ider time 
ilaiilled Iaoctioll schelmmiC.luriher illtCnify the stitter-take's-all nat.llUi of' 
the pavoTf sructure. thereby exacerbating the Common ptol problem . 

There are cirlctinceillS , noiietlliless. in which fatiC tc0hnoloc il II
viice and Consequent welfare inmprovement mnight be obtained 1), abUsing 
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monopoly to "internalize" the process that generates innovations. David 
and Olsen ( 1989, 19 ) point 0.11 that when private production of a durable 
good is subject to learning by doing that generates process improvements 
that Cannot be protected as trade secrets, an industry Composed of Colpeti
tive suppliers may perlorm stboptinially from a social wellare standpoint. 
It the iLLdustry in question is Supplvin a new tecliiiology embodied ill a 
IlnlIiIIe or" olher pIrodLIcer 2oodl hose adoption depended oil progressive 
reduction of it, suppl'y price. Ile diflusiol iiitoIuse and incremental in
provenient of tIle lless technologv s ould be aftecled adversely. The 'inllis 
would move alone their learnig cursesiiioie slos v than is socially opti
mal, because Ile\ ae not able to captulre the benefits of future Cost reduc
tions that arc a by-product of gaining more production espericuice. The 
price of the iildLustr\'S product. thnereIore, also %souldfall more slowly. By 
correcting the externaIlt Ile crait of a tonlopoly fIranchise for production 
of til Ile\% Vood could lead to alsecond-best selare optiImmIIIIl .Vell whell 
there \\as no prospect of future inventios be.ituc by t1e promise ofiiduced 

patent rights. 
In sone respects. tile above Consideratiotns resemble the concern lbr tile 

efficiency of tle technology de elopinnit l'OCes that iinotivated tile atail,,
ses by Kitch (I 977) aLd Beck (198 . 1983). hul this aspect of similarity 
should nt bC ov\erstatel. The monopoky t'ralichise envisaged by David and 
Olsen's nal,'sis \sould be designed solely to optilnii/e tie rate of incremen
tal improvenlhts anid the resulting diffusion of the 1echloh0g' into use, 
withLIout re,-urd lfo the po+ssilility of' iiduuciiig snle fluture breakthrough that 
\s'tuld inlroduce vel another Ines telihntoloy. The situation is one ill which 
pateit protection \s uld be ..ranted t l'or invItiol butlo'r the initroduiCtion 
and adaptation otf a hasic inention that had alread\ been developed else
where. (As discuissed llos\\, these \ere lcuisely' the hiistorical CirLlni
stances inwhich patent raills Vcr first used.) 

'h analy/ Iflurthier this 'ace! ol' tihe patent s'stei. David and Olsen 
I t ) del ehlo a t'0itl ModelI ol' interdepelndent dilfusion and learinine and 

slios\ that creation of' a mo opoly. l'raiuchise iiay lead to an overall gail ill 
social s\elfare. delpendiug On the e\act l'riii of tlhe learninl uinctioii and ol 
condition, 2,s'erliinc the iLemand for tile ic\, ptroiduct. Other things being 
equal. stronger learmliii, eflects at lo\ levels o' produiction experience tend 
o streiitIeii 'le for l patent tile Inotle case rain to local "iinov'ator" 
inecessarily tine iiis et.orn) ol' a teclnolo ' that has yet to he broutght illito lse. 
Because a leaurniiig tnutllopolist s%%ill\ant t pIruuce at a highier lesel than a 
coiitilieitel.\ org;ili/ed industrs WOuld, there s\ill be a cain ill social hen
el'its f'roil ucCelerited diftfusion of tile new product and reduction ol its 
production costs. (n tile Other hand. tile learning monopolist will ss'ant to 
stoplproducing whel tlie le\\ good is less extensivelv diffused than it would 
be under conditions of competitive supply', which would entail some wel
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flare loss. David and Olseln slh)\ lhat the point at which it is privatcly 
optimal tor the monopolist to cease producing will always occur prior to the 
end of the time fI which the exclusive patent right has heen granled. 
Indeed. the biest strategyi for thC lliliolltiist mnaV be 1t Shift Ltown production 
long efore [tie patell/fralchise expires and competitors are free to make 

riCe nceC.Use Of tilte kncli prodctio1n epeCll Permllitting
this fu1ll, in a sellse, is Jus tle social cost of lln 1 to COrrcCtitilnopl01101 ilhe 
prollems cautscd bh the exlernalitics in learning V cltio .
 

Because the e.piralito late of' tihe frailcfiise cntes into tile Illolopolist
 
dteiinailllliotillof' the tn \,i ich tlio suispl)dcltltiol (and hencC, all
fects1the Ctlt o 'OtU1laliVeUllderproductioin hv tile 1inol iStl), thlie 
will exist sollc optiiiial finite length for a patent franchise that is lot ill
tldCl to stiulltliC I'lture ipICll filings. hInder the Conditions assueild ill 
the David and Ol (n It) iodel, tile tilinltnlt franChise Luraioll is sholler 
whell the interest rate is lower, Wlien initial cost redcinslldILto0 letariiing 
are less drastic, and when ile listribution of willingness to pay anioilg the 
potential pureltaser of the new coinodity is more skewed toward tigh
values. Yet even when the optimal franchise duration k brief, the associ
ated improvement olf elfare over the competilive sipply allernalive Caln l
 
quilte large.
 

Although temporary itonopol ies may provide a simple way fix the
to 
knowledge spillover ("clarnin, externalities'') prohlemns thai cause competi
tive iarkets to cenerate too slow a pac' of' technological advance. it will 
not be i "first bst" remedy. Intdeed. monopoly cannot lie looked to as the 
Ilos effiennlit tiiket struCtUre froml0i the slltdpoill of' Stiiulating product 

innovations. Arrow (I 962 ) poitnted out long ago that an cnlrenched patent 
mo1til)]ist wIuld h.ivC kCer incentives hian i would-be entrant to ell
gagc iln ll I&l) prograll that would yield slhstilttes. even superior subti
lilies. for goodstatl . already we're pritt-cniran ioIems in the product 
line. More recently. Merges and Nelson (I19):5-61 pcruasivel) friliniilated 
an tillialogetis Case., although ill broad terms and without invokineL results 
from ani)' foImlly1, slc'il'iCd moltC], for restricting tihe breadth ol patetit 
protection. They aret that c en though compelitive investments ill &t) 
can result in inclticiencie., itclinological development tenls to J)rocted
"tnuchLmtC vigoroulsl)' 11d creatli\ely undeir a1rCg.ilC wh teteiC a nlrelmrt 
rivalrols so rcs Of' invCnliotn, lhan il I Sttlinll where olle or. a few orgalli
/aliolls collltol developl ellts.'' 

A1lltough1 iaf aiSfaeICtorV Illialiilialical charallt izaliion of ' teprtcess of' 
Cumulative and interactive product innovition has yet to bie devcloped, re

'cCnt odels lhavC 'cuClI on th Ile litlly ilvCrs illpact that granting 
broader patents may have on t(lie pace of technological advance. l'his work 
raises itoporlant trade-oT issuies that have been neglected for too long )y 
the theoretical economicsl iterallt. The work of' Scotchmer and Green 



42 Inltroduclion
 

(1990) and Scotchmer (1991) examines the implications of tle point that 
although broader protection provides stronger incentives for R&) ai med at 
achieving breakthrough inventions. it may seriously weaken tile incentives 
'or secInd-geli.raioion innovators it)elaborate and improve ol ie \ork of 
the pioneers. Scotchmcr and rell inplicitly dismiss as inlfasible the sort 
of integration and internalization of the whole line of' development en~vis
aged by the prospect theory of Kitch (1977 an I-Ieck (19X1, 19X3). In 
their analykis, affordi no a broad scopc of' prottction to tile tirst pateniee 
puts 'ollowers at a disadvaltage iinlegotiating the terms of liccnses for 
technological elements Compleimeniary io those they thcmselves will seek to 
patent or imposes onl theim the added costs of trvin,. to "invent around" the 
blockin, l'irst-generation pitent. Ma,1iiv of the cumhII ltivC well'are guitis 
attrihttable to breakthronloh technologic; advancCs, howvCCr, derive re
cisely lrotlthe latter catcory of incremental, I'olh,,-on inventions. 

Achieving socially optinial patent breadth is thus a matter of' striking 
the best bhalance between tilenet rw'Lrds offered 1t ilIVeitlors ill the first
and the sCCOLd-cnertlioln Ctcgorics. One implicatiom that would secm to 
'ollow is that as bastic sCiCitif'iC IdvIInces IdLC tihe costs of' sUcCesslully 
invetinhe around breakthrough patents illa paicularlutechnological area, 
the breadth of patelt protCtiOn awuIVlrdCd the Pioneer, could be increased 
without dimilnishine the net ilce~lniv111s that would Cxisl Ior derivitive. sec
ond-getnerationl R&I) projects. 

Esseltial]\ the same coilsileraliols. that arise from recouli hug that 
new scientil'ic and IntellCectual moreteclmcdhuical knowledge (anld.I pr'oducts 
geiieralN) spurs the futlher production of knowledge also arise, in prin
ciple, in regard to tle protection of copykrigtlls. i.iThis poit forms Central 
f'eatuire Of' the anlllSis b\ l.aleS aMl POsner (I9X9:335 . that is."'too much 
protection can tauisthe costs oflcreation 'rsubsequent auithors to tle point 
where those authors Cantnot cover them Cvent though they have Complete 
copyright protection for their own orioillahv lof expressionil.' The net 
effect of" increasCd COpy\'right Irtlction oin the suplply of (equivalent) works 
thus depends on the balnceil.e betwe,,uen the encouratm'e incentive elects (for 
authors a.-nd publishrs CuIbined) and the diconuiaging, efctsCl of, "driving 
ipthe cost of' exIressiOlI." IIudrC these conlitions., Landes iid lPosner (I X9:344) 
find that the more the cost of expression rise,, with increases in time level of 
protectimn. the lowecr is the oplinial degree of copyright protectimn. A social 
wel'are rationale is therelbv suggested for leniency ilifrinll-niet proceed
ilgs, that is,pelrnuittiligimore extensiv i to createlse of Copyrighted material 
new derivative works and miaintaining broader protection uigutihst literal copying. 
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INTI'LLECIUA I ITR( )PRI'RTY LAW ANI)
 
SOME LEGACIES OF HISTORY
 

After a review like the one just completed, there is I temptation to issue 
an overall evaluation. InI regard to intellectual property protections, hlow
ever, a ljeilt array 01 i.d Cost', cann1tot be LjUantlified readily. Thus, 
it is diflictill to do more than coil'ir it tie ohservatior (f, Fril t achliulp 
1958:8()) in regard to the patent sstt il: 

If one hoes klrok\ hl"er ll) 'ias a \'ll€" ll to inot \kli aIsvs (ihe Co ll"Ii l ltill 
I'Caiures itll l isi.LOOLI 1r hal, tile NL.St ''pt/ticS c nI/iill / " Is I) "'nludtllfe 
tlirough" .e ither v. i h it. if olle h s lone Ived \.ith it. or \%illo t it, it" ()lL 

Ii~s lived %villLtlt it. It \,, did( oth l t ilz pa] te t n/,l,,ltell . it \".4tld be 
irresponsible, ti le bt,,i Ii o/uit picelt kirw ledge (1' its, ctnomic col'IS -
qu ilces. Ito ICcotllilti illd ilislitiltirlg (wile. till siice .. Iase tad it pa ent 
55stcli for t loll" litle. it 5501(ltl b iTieit)iisiblC, on tile basi Of otr 
prc,,e nt knos ledge , to rec(Iilriln ld aholishitii it. 

MolCrn ecoomeic Malvsis offers little 1t rfCtC ife Coirclusiou that we 
who would use U.S. institutions oIf intellectual propcrty protection to ac
coluplish the purposes of' itmodern industrial soict\ must rellmin "'prisot
ers of their particular hilstorx It i's all too Casy to miss this central nicssa ce 
in the intricatle ccouolni analysis characteristic of tie literature just re
viewved. Ly focusiuil ,ClCCtiVCV oil specilic Icature,s o0 the complex struc
ture of' intllectual property protections arid poiitino tIo their puttativelv la
vorl-e colnsctlUll'lCs for social Cf'ficicncy in resource allocatio none cart 
cone\'cy the mislcadling impression thtl t law\ ill this aica is susCepiblc to 
Casy and rapid reshaping to e.nllalce economic well'are. 

The evolution o1 the Ilw in WCSICe1 -aCicliCs for itonCtCine1 itellectual 
pra perty does ttest to it gretl adaptive capacity. Neverthcless, whereas 
ecolilnic efliciucl,, \,ltitlh sCCenito catll for grCt subtlety rt(Id diffCrcnatit
tionl in tIre ture' and (lleorce ofl intellectual 'properlty prtcctio provid(d.v 
based on dilfe'rices arloug industries il technlorical arnd market circtirr
stances, that evidently is riot a (lirection in Mhich adaptation of1 the law has 
procecdcd vCry 'r. VCenmotre CVidelt is the 'ct that. today)', much Incr
laintv arid contrvsy sttroTund the rsistCnt dlifficultiCs of aldaptinel intCl
lectual property IZI to uncs teclinlolgics. A riaJor stUoCC of these difficLI
tics are ftie problerms of achiesillg tire scuilaice of con sistclcv ill the 
applicatioi of Icoal principles of IprSersire the l'Orce Of precedent, aid 
thereby circtiIMiscribiri the riCIrCnirre Mas of' arlibietit, ard utncCrtainty a, 
to tie ultimate cni' rceitbilit\ url cal claims. aml the likely costs oh the 
CntalilCd litigaNtion. Ill'tlttirtlClv. lie ecollrillist's conventionafl approach 
of evaluatii-g Specific institutional arranrgerlmernts and policies ill isolation 
does rnot naturally a1CCommoda11ttlMe consideration of these sorts of sysltellic 
coricertis, with which traditional legal scholar, so of ten are occupied. As a 
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consequence, the literature on the economics of patents, copyrights, and 
trade secrets rarely takes note of tie prohleis that arise at the interl'aces 
between those regions of the law. Neither has it paid much attiltion to the 
interrelationships and colnections between inlellectual property law andithe 
larger body of propertv, tort. anl conlract law (however, see ('eliug, 19X2, 
Is anl exception). 

Nevertheless, it is it a lar'e extent I'or reasons of the sort that coilven
tional Ccollnolic anal'sis has tenledl to overlook the fact that legal institlu
lions evolve increllltally. Legal inlstilitiols preserve Iallny ispects otf 
outward continluit cvnCu when it has bCcome1C aI ieatthat the circmLstancCs 
of many of, ihe ecolollic actors afleCted b)' the illtiltill have changLed and 
that a radical trallsformation Ihs occurrCd ill hIle incr rtionlc an11ditiva
tion for its maintenancc. Thus, allhouth the history of' illctllCC(Lual )roperty 
rii.hts in the \Vest is replete with insltances of redefinition and reinterpreta
tioll ill responnse to Sl' ri to iL'COI1l10(late Or advance the ecollllic 

inleress .)I, those most affecCtd h\' the liws, lall\' Of' the StrnCItire' gross 
I'eature continue to re'lect tile remole Ilistorical c'iicumstaLnces ill which 

they originated. l'licst, Icegacics Iroill the paSt sholld not1 be ienored, no0r 
should their prblelitalic aspects in contemporary contexts he minimilized. 

,In persistilg they impinge oil the search I'o new technolocies and the 
orlgaization of econoilic activities based on the exploitation of, tile result
ig additions to the stock of' know ledge. 

Patents 

Patents began as instrulentl. used by noble or republican goVelrnnlelts 
in laiter medieval and carIv Renaissance Lurope primarily to induce the 
transfer ld lisclosutre of 'oreign technolooies. This bit of' history calls iinto 
question one causal supposilion that the basic econolic analysis of the 
patenlt systelll has 'oslered. that is, that tile protection of' intellectIal prop
etll)' has bCCn institutCe whCreUcovernelillis recoeni ied there was more to be 
0ainled by' stillilatine indi'eilous iniventive activity than by applying knowledge 
of techniquel.s and p- iducts that coldLI e 'horroed'" rcly 'rom tile rest of 
tile world. 

Vaunlt, the EmglTish adtive. ileails U/ll, aind the n1ll( fO'i"l .cOlles 

frIlni tile termil Iei'rx/ lawiu (a Iilcral iralnslatioll oif tile Latill l/ttcn pu'lttn's). 
which leans simpll llCll letters. These were tie official documents b), 
which certail privilcgcs. rights. rainks. or title, were co'lerred aild publicly' 
aiitnunl1cCL. lence. thev carried the seal of1the sovereign grantor ol tile 
inside, raller thal being closed by a seal oil tIe outside (sce IHill. 1924:406). 
The "'opelliliess' involved, thus, had nolhini to (1o with dlisclosure of1 an 
invenlion-despile illisapprelelnsions on this plinlt that persist today (see, 
for example, Bgtios and Kevles, 1991 ). Only luch later did tile granting of 
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letters patent evolve iluro social coitri vances for Stimulating original inven
tion. 

Enc'ouragingTvc'lmlno ,y "!al'r. /r
 

rtcelth were 
trodUction of toreigit technologies through the immigration of Skilled arti
sans from abro:id. l.etters patent were l'or to the Flemish 

In the fout, century, pltents employed to encourage the in

given, example, 
weaver John Kempe hy FEdward II in 1331, to two lrablant weavers to settle 
at York in 1336, and to three clockitakers 'rcmDelft in 1368 (see Federico. 
1929ia:293-295). England at this time \\ias :,'chnologically liggard in corn
parison with iManv reions Ol tilecolinent ')1EuLlrope and, understandabhly, 
was endeavorine to ,.borro\\ the illor advanced industrial practices. It 
was hoped Ihat the forci.en master claftslleln would inlroduce .itlish ap
prelntices to the o t6-heir rCspCctive IlowvCVCr lSC the0n';teri atS. heC.b 
master was not likely to remaill illcolltrol of the lle\l\y skilled workers once 
tIhe' acquired Journeyman's statL, lie obviously \wished to be p)rotected 
aiainst tilecohort of, potenlial domeslic competitors he \would create. 

Many of the basic .ealtUresof' the pttl are heiter sited to its initial 
purp)oses an11dhistorical conlexts thatll to the suhsequent use to which patents
llve been u)Lit.The disclotuC provisions of modern patent s'St.lllis,lor 
example, were an essential and llatUlal alpect )1 the effot to ill(ILce f'orcign 
artisans tomreveal a "i'ysteric and train domoestic crfll'tllel it',ill pursuit.
 
Making tileco.'tndutl Of the trade or clalt---anid the CemnseCuent trailing of
 
apprentices ani joutrneymn -- a conditionIfor the privilege cconveyed by the
 
patent warts utlite straiehtlorward since Ihat \was the ofbjct of tilepalent. 
lrotecting iiistructors f'rom the competition of their sltdents. by givingithem 
atmonopoly of" the trade. directly' ad'CssCd the ,pilhCl r prohlem becLausC 
there was no \av those the trained werc likely to benefit except hy setting 
themselves up illcomptnitiol, as soon as theyIcleand the *'miysteric.' Even 
tie duration of' early English patents- 14 years, with 7-year extensions 
possible-was not fixcd arbitrarily. was (Seven years theli-ill otservice oif 
an apprentice, so the prolcctlioll alfTorded was to last at least for two gcnlera
tions of trainees. Inasmuch a,, 7 sears \as the cotnventional term of appi ln
ticeship irrespective or Itrale cralft, there w:s colsiderable tothe or looic 
nmaking the term of the patnllt aardtllil'ol lcross all branlches of indus
try. (As has been pointed out, ho\kev'r, m1lolCrn cCOi1011liC alalyNsis finls 
this aspect of' time contemporary patent System (ilficult to ratiolnlic.) 

Granting, In1onipo0liCS also made Sense f'iscally for sovercigns \whosc 
powers of taxalion and bortro\itlt were ver\' circumlscribCd. 11shi lted the 
market risks to tie Iforeini arlisatt and tranisfCrrCd to hin also the b)othCr of 
collecting time excise tax in the form of the markup over his production 
costs. Finally, there was no lnecd to ascertain that the grantee had origi
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nated anything, only tivIt at tile linle of the grant the practice was not being 
carried on, and hence could he presurned tt be unknown, wilhin tile sovereign's 
dolaills. The criteria of orieitlalit, novelty, aInd IIOtohviousteCss thal have 
etlierged as definitions of what qualities as an in\'Cntion ait the (I.S. Patent 
Mfice, and elsC\herC. titcht well he seen as lhc rtuk'shift results of 210

year struggle o use the ranting of patent privileges to accomplish a pur
pose foi \wlich it was not ori.einall\ dcsilitled (See luhar. I990). 

Most historical accotits place the origins ot svslelniat ic State protectionl 
of1 intellectual p'rilpit. filuth inllRenaissance Italy, Irttoli s,here it spread 
first oil the continlent of*~tuole and e\ l)gtualltitlAnd. Ill the fouttr
leenilh and carly fifteenth ccntnriCs. ho\CvCr. the prperty rights in tIlUeStion 
tyvpicallv took the foriti if grat for the exclusive cploilation of locally 
unfatiiliar protcesses or devices that had heen origi ated Clsewherc, and 
inore likel\ than lnot hv\ individuals other tlatn the one seeking tile privilege. 
Venice took the lead ill these tevChopmti'IItS. As arly as 1332 tile Venetian 
(rand (tuncil cstahlisilel a pri ile e td for pivicliin loans and other 
C\ ards Iot a forciu-n constrUctor of' s indnills wh]to offered to bhri kno\ I

edge of thi,, art to the city (Sce lhager. 194-1:713). Itt 1-116 tie couttil 
awarded Franciscns PCltri, !'Iomn the island of ltodcs, a patent tor a superior 
device for the InlliieL ( shritkintg and thickenint,) of fahrics, which gave 
Petri and Ilis, heirs ecli,,is e ri,,ts for 5f) years to build, alter, and recon
struct the apparatus he %k\ttlderect lotr that purpose (see Mandich, 1958:1 15
116. 149-15ff: lrager. 19t(0:379: .onig, 199)1 :877). 

Iti this era the practice of gratintitg /)ritih',i. vicl "vas hardly confined 
to Venice,. sought thtc reclatioi tid aplication of "secret,"--whether of 
Iforeigti pro'etiance or ittivc genius. \Vhen. in 1421. the Florentine coin
linie asMarcdd a patetIt to lruicI lhscli fr a iew desigti of ship he claimed 

could haul loads Ittore cltcapl\ ot tihe Arno River (to the hettefit of mier
chants and others). tile nature of the bargaiti for isChlsuire was spelled (1it 

candidil iti Fh llCIllsCiS pCliiiotn IPra gCr, 1046: l9- 110): 

He relus,,e to litakc such achiI1e :tvtilbhlC to the public in order tht the 
fruit of his. gcutius and skill Ilay nrot he reaped by tilthifer wkithout his \%ill 
aid Consent. tndi that. it he cl-i'd 'o1C pe it CcOIILeI'llillg this, he 
soull ,pet up l I i he i,, liding and \ioihl disclose it 1o all. 

h:ront ahoul thisliillc fowrard. the i.Sstl of1patetIt privilegs, tot Various 

devices hecatlie itcreasigly frequent. and hy 1-1601, the Venetian Senate in 
its adninistralivc prttctice was diflf'iCtitiatitie hetsscCI Uralts ol excuisive 
illontlpov to sell products iatloratiu at iuventiiti. and a\watds that 
forbade use of" tile lC ice witlttIuI pernilissioi While Obligatiig tle holder to 

grant licenses to others when reasloal-'c roy alties" were offered (see Kaufer, 
1989:4). Teclhulohgy iiiportation conti ilnued to figure as a priliary objec
tive: in 1469 a (erIat., Johani von Speyer, received an exclusive nmo
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nopul' of the trade of printing in the Venetian domain in exchange for 
introdLcing the cra'l. 

Protecvtingk htt1i'lh'cttul Property 

ve1uitt11nC 
protection iu tileWest assign -'Cat signil'icance to tlhe Venetian Senate's 
passace. oilMarch 19, 147-1. of' the first general patent lass. 

Most llodern historical accolunts 1fthe d11 t o1' intellecItuall pioCpery 

This is quite 
Ulnderst (+lalC gi\Cll the corTSl'lndence contt rvieteen poln preoccupa
tion's with stiilltulitlill invention and innovation itld the latIcuace o1' the 
flamots preatllble (translated by (ilfillalln, 1904:11 

We tilnc itiouLc me 1 ot 	 to alnt iCit ll glr llgcllin., 	dpI InVtl dlo\er 
,nious de\iccs itit%p im,ins \,ere IaIte foi- lile \toks d 

tteViCcs tli,c\ .Ced su.h so see iti\ 'r,.ll,+,.Illtthers \ttolIIId. Ilh 
could not build them alnd take lheiItrCetrsI hII. o Isief .ltl\te Ilell 
\\'Onld II htlI \ their t+intl.\oud discovCr. Mind \tIld build lvices' 
oIredI iliilitv to )tlr'11iIIItMl, IIIl. 

Yet, most aulholrities \view this statute asl,having codil'ied prior practice 
rather 1han cntucialin-g an novel principle (see Frumikin. 1945: PFra.ler, 
1948: Phillips. l82M Longl. I1991) The lal\ rCluire ihe_ registraliin olfiny 
"'ne ind dice\C nitr Imaile withii the do10in,-2Ctioti,,'s previunisl.s VCnCian 

main. and it prollibitcd all private parties except the invento'r fromn 
 aking it
 
I'orI) \.ars. i pain of pentlties Ior \iolation of tilecode. lIurthcr, it
 
appearsthat 
ht\ een 1474 and I49ff. erv fe\v patents acttullv wvete issIed
 
u1ndelr the Vellclial code, despilc [le flct that riptlll to
ttrouli 1o the middle 	of' 
tie sixteellh celturv itt malpatCnt p/iil"'i Cotitittld to be gralted, confer
rittg e.cltISIC lproduclion riftts, Itrl ntettsvar\i1e beeen 5 and 8ff years.
 
its%Cll as', t1ottopli:tic tradC pli e (see Kaufcr. 19,89:0).
 

I)espitC the Yisin2 ilt'tslin invl tiotll antd the .pread oit the cottlitcll 
of' FIurpe of the use of IpatCu 1rattllts 1t enurag deC\CpiCll 01' IIttite e 
ittl sitli~d IpIltices si itis utt itcilof' nCt'canlilisl policy illIrat'ICe d1urin U 
the itlid-si htfc ntuCry. illF:itkltd lie firt cleal provision I'lr"patents 
01 ttvCniott "--, di',inct.l I'Ylll Crthel 0fttlo IItSfe I'ranchi.Csf . sottitill cS 
re'CrreTtL itr, "il tp)ul etllelge uttil c.'Iptletils"'--did 11o1 the seelllt.elllttl 
fury- -and it did so Itllhcilr aI aftrtlton i i lt t Lcoui'sC of t IVCailt its 
Itleit to free [tle ecototly att polity f'roin the aultseS o1 c of'itll 0ts 
llttool ol.pri'ilfecs. 

\Vith the adkcit o1 tile Tludor d\'nISt\' 1485. the usc of' opent letters as 
' a mteans felCOur itltetainital ith+idstlr wayI cil\ Nav the Ijecoliationl 1\vthe 

(rowtn of secret agreecnts desilied to attracl skilled 'orcicn arilttlis into 
its service. For (ermnatplllll. artitorcrs, Italian shilprights and glassmakers. 
and French ironworkers were enticed to cross the Eenglish CharneI thisin 
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fashion. With Elizabeth l's accession to the throne (1558). however, the 
previous policy of general encouragement of technology transfers was rein
stituted. Between 1561 and 1571, many patents were issued by the Crown 
under this policy, starting with a grant to two foreigners to introduce tlhe 
mnu1tntfactue of, hard M',hike Spanish soap and one for the manum',actire of 
saltpeter, vn item previously imported f'rom Antwerp (see Federico, 19 29a:293
297). The royal prerogative of awarding mlonopolies of ill sorts was exer
cised so extensively on behalf of CoUrt favoriles and the Crown's Ifiscal 
needs, hmever, that by 1601 l-,lizablh was compelled to promise reforms 
ilorder to deflect parliamlentary challenCe to her authtority illthis regard. 
Nevertheless. this only deterred tileconflict. The abuses anl retaliatory 
efforts to curtail tileroyal prerogative increased under James 1,until in 
1623 Parliament paSsed tIleStatute of ,Molopolies, which declared all Crown 
monopolies, charters, and patents thereafter contrary to law. An exception 
was allo, edl. however, for royal patents conferring a monopoly for 14 years 
or less 'to the first and trte inivenlor'" of a new mlanufllacttle (see Federico, 

I 929a: 299). 
It is on tileabove exemption that the British patent system alnd its 

derivatives elsewhere have been erected. Even so. tile moldern readi ng of 
the Statute of Nhopot1lies "'tile tof'he rights of inventors"as Magna Cartla 
(Machlulp, 1958:2-3) is soltcVh'at anachronistic. The verb 't invent carried 
far more extensive connotaltions at that lime than it does today. For ex
ample, illa l'alious [alll l' ar lpUm granted I-yJames I to Robert Crumpe,1 
in 1618. the sense of invent included ''bring into use, find, establish or 
institt e manufacture" (Ilill. 1924:416). In short, originality of use in En
gland alone might liea .,'fficient basis, since technology transler, commer
cialization. and induslri.d development were also seen its worthy public 
purposes that could be served th'OL theroh award of patent ntmopolies. 

Creating a U.S. Patlll S stem 

Patenl institutions in the United States were derived from those of Britain's 
North American colonies, dating back to early seventeenth century grants of' 
an ad hoc nature that resembled import franchise contracts. The first such 
grant, awarded in 162(1 by a general court of tileVirginia Company's stock
holders sitting in England. went to a Mr. Somerscalls for a tobacco-curing 
process that \\,is original invcntion (see inot clearly an Bugbee. 1967:58). 
1641 tileGCncral Colrt tl Massachusetts Bay adotpted a nunmber of provi
sions, including one pattternied on the Statute of Monopolies and its exelup
lion, that created a Statutor\' basis for granting futullre pa.ltents intividually 

for ''such new inventions that are profitable for the Countrie" (Bugbee, 
1967:61). Imnportation of inventions from the Old World was a natural 
enough proposition for New World settlers. Thus, while British courts 
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during tile eighteenth cCntulry increasingly CotiSrtled tile pirlposC ol patents 
to be the el('Ouragemtie of indigenons invention. American courts contin
tied to consider the potential util ity of' providing incentives for tecllnology 
transf'ers. Moreover, even ait a lter stage, in respect to the conditions of 
econottic "openiness'" ntd competition f'orl mobile resonres, tie situatioi of' 
the American colonies and their successor stltes under the Articles of Con
f'cderation resembled thoSC of the city-slates and principalities of' Renais
sante and carly modern Furope. In al address to a joint meeting of' Coll
creVSs on Ja.iLtary S. 1790(, President George Washiington, who ott previous 
occasions had concerned himself \with the subject of' intellectual property, 
called attention to various mtliters rCtluiritig lCgislItive atention, sUcI Is 
"the adVitllnittCill o1 agriculture, commerce. and m1anufa1J;Ictures, by all proper 
means.'" including 'giving fel'ctClI cncouraLgement, as well to the introduc
tion of new anid useful inventlions from abroad. as to the exertions of skill 
and genius in producing them at home." 

The constitutional era ushered it a dCcisive shift toward prCoccupllion 
with protecting nttional inventive and literary activities. s%'.ept away the 
disparities of treallmnlll that htd arisCn among1 the formr colonic., and 
cemCntCd into the structure of' federal law the distinctions between patent 
and copyright protection that atnItIhtaCtoda at takel 1t be f l. Despite 
the considerable attention to patCnt-relhted polic\ issuC in the Americat 
colotnies during lie latter seventeenth and the eighteenth centuries up to the 
hiatus during the Revolution itsell, the firsl systenlatized patent l)rovision iin 
America elerged o] \, in 17,4. and tlent as I foottotc to the copyright 
provisions in South (i'arolill'S Act for the Fncotitagiemnt (f' Arts and Sci
ence.,,. T'his sLtuC's purposc was to establish literary property protection 
lor ; renewable 14-year term, but it inclutded the fllowin riderinteresting 
(Iuibee. I967:93): 

Fle Inventors oftuselul machincs shall have a like :xclusive privilege of' 
making or vending their machines for the like ern of' 14 years uindr the 
saleI.privilegcs, and re trictions hereby gralte(d to. and imposed oil, tihe 
authors of hooks. 

What makes this provision rather intriguing today is that it so closely
coupled patent protection with copyright protection, issitning the f'ormer as 
most appropriate to -'machines- at the latter to "books," but otherwise 
barely distinguishing the treatment off the one 'rom the other. The hatiguag 
aIdopted by tle ('onStitiliotil Convetntion in 1787 was influenced strongly 
by previous sttic laws a.- so spoke also (f securing Cxclusivc rights for 
"'Authors and Invetnors-' to "'Pronmole the Progress of' Science and Useful 
Arls." Copyrights atnd patents for invention were not mentioned explicitly. 
nor were import franchises explicitly rejected, as tlie means for acconplish
ing this purpose. 
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The formal creation of a patent system during the early days of America's 
nationhood was thus shaped most strongly by the experience of the forlier 
British colonies and was little inlielenced (except ill rhutoric) by tile actions 
of their revolutionary French The o that forcontemporarie:i. law of 179 
mally established a patent System in France continued the practices of la'cien 

,0;ginzti unoder which inventors received roval privileges freeing them to 
exploit their inventions outside tile confines of existing euild cotrols. What 
the French law rejected was tit legal justil'icalion of the practice based oi 
the assertion of royal prerogati\'e. The new, revolutionary dispensation 
provided. instead, for tile issuance of Inels dXinvent.ions (commissicn, or 
euivaleintly, patents o invention) grounded in tile "'natural rights" of, citi
zens to the fruits of' their creative genius (see, for example, Ililaire-Perez,. 
199 1: MacLeod. 199 1:889-891 ). Americans were nolt so ready to accept 
this rationale in place of tile rather different English legal thcory with which 
they had gro\n up, however symathel- tic ill other respccts they might he to 
the French children of the -nlightenmenl. Recall how disparaging even 
Thomas Jefferson was of the arunlent for natural rights ill intellectual 
property on behalf of' authors and inventors. 

The U.S. Senatc complied wilh Washinton 's rcc,men dation in his 
address of Janunary 8. 1790. by appointing a comitlec charged with consid
ering Iprovisions for tile granting of technology importation franchises, pat
ents for invention, and copyright p'rotection. all within a single act. Only 
the latter txvo provisions, however, emerged from the congressional delib
erations of 1790-1791 (see Blugbee. 1967:125-148). Indeed. tlme response of 
tie legislators to mounting pressure for grants o! copyright led to the rapid 
passage of the Copyright Act (1790) first, which then made it necessary to 
pass a separate Patent Act in the following year. thereby creating two dis
tinct statutory hases for intellectual pioperly protection in l'ederal law. It is 
tie perpetuation of tis legal ise'palion-one hody of law having devel
oped to protect inventors of "'iachines" and the other to protect tile authors 
of "te xts"--lhal cau.ses coniltemporary dilfficulties when iie%\, technologies 
are fotlild lot tIo fit ncally into either mold. Computer software, for in
stance, has posed awkward problems inha+smuch Is this c lass of technology is 
well described as "machi nes which are iimplenicited ill the form of text" 
for further discussion, see Samuelson, 1984, and Chapter 12 in this vol
linlle). This is not to stiggest that tile sCpar1aion betwccn patent rights and 

copyrights that developed in U.S. law sprang siinply f'rom the accidents of 
the legislative history of tihe first Federalist administration. Quite the con
trary. rhe readiness oftmembers of' Congress to deal separately with peti
tions for grants of copyright, as state lgislatures before them had done, 
reflected tile long antecedent evolution of"the law of copyright. 
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Copy rigihts 
In its late medieval origins, as noled, [he copyright privilege had noth

ire to do vilh the eniconragenment of inltelleclual creativity or originality of 
expression. Indeed, [he very notion of claiming originalily o1faulhorship 
was a Renaissance departure Ifroil the scholaslic iradition of Seekiing to 
cloak oie*s iwn ideas withilhe atithoritl of Aristotle and the other alcienls 
(see, for example, Long, I991 ). Rightps of literary properl ins olinig pub
li.l.' \vorks rClallinedl leallyl11 Inprotc ift iInr nid fntilthe fifleenlh celn
lury. when tle inlroduc'iioln of' the printring press iadc the rewards of pub
lishing, or plagiria fIlr el'llreater thain ,everbeflore. The iinew tecinooy of' 
printing also tranlslorined the ecoimonriics of* the Cop\ iig busincss by SLb
"taitialy increasing the disparil bevcell tlhe cost of the lirst (printed) 
copy and the unit CoI of" snlCeLirC copiCs. (' _,rihlllaw, fl'roll tile 
begiinnilg . Iai, hasben Shaped iire h' tire ecolrllics"of publicalioli than by
the cclroillics of autlhorship (se Patterson. ,1I968 ItPlant. 174:(h.4). 

l.ike tile earliest ptents of' invention, lirst ii apthe krown coprights

perred inl Renaissance Italy. v tlre I-160 S tihe craft
end of' the o prinlinil

had been introduced 
 in Rome aild Venice. anid. w ilh tie i"stance during
1469-1517 of' a eiics of' privilc, ,es relatirre to hooks and priiigir by lre 
\/elletian ('ahiet. serrale, aild other governirital b diC. VCnice qiicklv

assuied Ile lead in lltaliarn 
 printirn. lhese pririln',i included inmportation 
franchises, lie first of' \v ich ( 146)h as noted, awarded tile (erniai printer

.hrirarrn son\ pe'vCr Ire e.\cluSis'e privilege (4 coiidUcling all printing in the
 
citv for f'ive years iil relri lor establishing tihe cralt (Sec lr1ier. i944:715).

There soon I rllowed oirnopirlrolies in tire florin of e'clnhsive liceises 
 o print 
or sell il cillire class of brookS lor a stipulated terrir, prohibitions of tire 

printed broaidani pillts for tileiirportation f' books a l iiri)roveilelnlt of 
printing anid ly rgrapii (See BltgbCC, 1I967:43-44). The question of righis

of autihorship \was Ilar,_,ly disreg~rdl hecause miuch of' tie demand 
was for 
e xtan works (Such [is tire Bihle) that were in tire puhlic dollin and whose 
autirhr., Cvir when ideilitied, were lr)uir sirrce dead. 

lsard[ire enrd oI Ire Cenrtury, ho\ever, somre privileges were a 'warded 
for Ire lrlrrtectirin of alurh11S that did iave tire iracC'r (1r ioderin Copy
rihlts: In 146 the hislhriograpIrer of tie RI)urblic was rirNtd exciUsive 
conr'ol iver the publicatioi of his work. Ill 1493 thre Venelian Cabinet 
cave Danriele lLrtar a.irl e'xclusive2 I (1-year ra1111rnI iprietiyll riIts to tIre 
plblicillin of a iook anuthrred h)' his decCased lbroltrr (Bligbee. 1967:45i.More typical were tire Copyrighls issuedi0 editmirs lnrd iplblishers fir iirdi-
Vidual woriks writen by otiers: trese were pelly irnropolies prohibiting 
pILblicatio r of* tlre work wiliout perrmission of tire grainrrce. Publishers were 
soon flocking to tile goverrnmet to reserve well-kiown titles for them
selves, in tihe hope of either publishiig themselves or selling tire right later 
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to another printer. By 1517 tile resulting shortage of available titles caused 
the Senate to restrict all such copyright privih'gi henceforth to "few and 
previously unprinted works.-

What was probably the first general copyright law in the world caite ill 
the form of a decree issued by the CotiolCiI of Ten in Venice (1544-1545) 
that prohibited the printing of any work unless written permission from the 
author or his immediate heirs had becn submitted to the Commissioners of 
the University of' Padua. No provision was made, however, for maintaining 
a register of protected works higbee. I967:46). This decree was prompted 
by the COltilucd unauthoried printing of works f'or which copyrights had 
been granted. A fturthcr me1Casure directed toward more complete regulation 
of the printing business came in 15-18-1549 with a Cotncih decree establish
ing a guild ilto which all Venice's printers and booksellers were to be 
organized. An added motivation \was to assist lie Church in suppressing 
heretical literature. The same concern with censorship of a potential!y 
dangerous newimedium of cotlutuiication., rather than securing the rights 
of authorship. prompted the roal oTfficial of sixteenth centullry France to 
issue licenses, Or privileges, Ior lie publicalion of acceptable books. The 
French Cro%%n. however. proved better able than the Italian city-states to 
resist the Church's cftorts to share control off the printing business. 

lI tile Netherlands,. privileges resemblig those of' Venice. but without 
censorsip p.'isiotls. were issued to publishers by state and central gov
crriments, but the primary mans of rCgulating (lestructive coimpetition ill
volvil the pirating of" texts was a svsiell of ill'ormal oineiliference agree
menits among l)utch printers. Similar arrallnellelllts had developed alioling 
leading Cerman publishers and were exercised through a guild and tile book 
fairs of Frankfurt and Leipiig (see ltugbec. 1967:48). When the German 
book trade was interrupted during the Thirty Years' War, the Dutch quickly 
assmted caledrh ip of the publishing ildustry ill -urope. Although the 
flourishi,, printing business of the Netherlands benelfited from tile attrac
tiori of .scholars to the comparalively f'ree intellectual atmosphere of the 
D''ch towns in this era. protection of local authors* rights wats not a con
cern. nor were the rights of foreign authors and publishers. At this time. 
throughout E'uropc. imported books, pamphlets. and pictorial material were 
subject to reprinting and sale without compensation for their originators. 
The highlI y successful El/evir fanily of L.eyden and Amsterdam was espe
cially notorious in this ,eCglrd. According to Ilenr Ilaven Putlam (quoted 
by BugbCC, 1907: 178. . 15(0): 

As far aIs the ltorieti aullors vre concerned, the Elzevirs appear to have 
followed simply the dictes of heir nwtm convenience anl advantage. They 
ltook what material they thotmlmt the% could use, without troubling th1emi1
selves to make either requests or acknowiedgements. They were, in I'act, 
the Imost extensive piratical plublishers that the wold had alsyet seen, and 
may b said It havc rCdlced piracy to a btlsilnCss system. 
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The Venetian printers' guilld was the model for England's Stationers' 
Company, which was chartered by Mlry, "rudor in 1557. The object was to 
provide the Catholic sovereign with the instrumentility to control what 
could be printed for widespread circulation. Nlasters of' the Company were 
empowered to scarch the premises of any printer or bookseller fOr works 
not printed in accordance with the liccnsing laws, and whcther censorship 
was obnoxiuts or desirable in their opinion, they had i strong economic 
motive to enforce their monopoly hy suppressing publications not licensed 
Iy the Crown. Indeed, it has bCCn suguCsICd that censorship in l+ngland, 
particularly in the mid-seventeenth century. was more a idrotlct than .a 
cause of, the Stationers" monopoly isee Patterson. I968:l)1 1: Plant. 1974, on 
the Stationers' petilion of 1643). 

Thus, il inclanl, copyrights hegan with a inllolopoly fraiich ise granted 
for the ipurpos of reuhilting the buinessi of printing anld p1ubdlisthing. They 
had lothing to do with the encouragemei t of "'frecdom of' expression," nor 
were they inltended to p)rilomote authorship per se. Nevertheless, authors in 
England had personal property rights in their UnLpuhlished manuscripts, Is 
wvell as contractual protecliolls under the common law. l'hesc protections 
eXtended to aircogniC d intt ill lie integritv of the form and content of 
the work for which publication permission had been given. which restrained 
printers from making arbitrary alleralions in texts once fhe\ were published
alnd from dispensing with Ihe ilte_,d tol compesethe author. In short, 
under these arrainLelents a stationer (i.e.. a printer-copyist) had to obtain 
the author's perlissioin to publish his manu11llIscript C2een11 lhough the author 
did not hold the copyrighi (sce P terson 1968:65-69). 

The modern sttu.tory protection of aht/hr." colyrigllts ill the United 
States and Britain arose ill the carly eighteenth cenury, almost as illacci
dent. In England during tile closing decades of the scvententh Ce'nltur)', the 
passing (f the cra of political and religious censorship made it increasingly
difficult for the Stationers' Company to iilerestIlhe covernient ill the conl
trol of hie new printing pressws that \were springingilup throughout tile coun-
Iry. When the Licensing Act that had given teelh to the Stationers' no
ilopoly was allowed to lapse in 1094, the coiletition intensified is country 
booksellers openly Ilouted the doctrine of perpetual copyright that the Sta
titters' Company had somlught to establish ol the evidelce Of assignments 
registered in its record hooks. After 15 years of increasingly chaotic condi
tions of' unregulated coipelitiol, the London prinler-hooksellers at last managed 
to secure new legislation, in the form of tihe 17I)9- 17 1) act of Queen Anlle. 
This, the IirN copyright sttlulte, did 111 give the publishers the perpelual 
rights they had sought: in.teld, it limitCd the exctlusivc righthi printing tiew 
books registered with the Satiioners' Cotpany to i term of 14 years (fol
lowing the precedent esablishlied in the case of paients tinder the Slatuite of' 
Monopolies of' 1623): and it gave tlhe holders of copyrights on existing 
bookstlhe sole right to print for 21 years. Moreover, to open tlp the trade, 
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the Act of Anne eliminated the guild monopoly oil tie holding of copy
rights. Anyone could flow hold the copyright for a Ilew work-printers. 
hakers. cobblers, and even ilthors. 

From tiletore guing brief' account otftile origins or Copyrights, it is 
evident that tilesignal distinction bet\Ceel the protection of ideas under 
patent law and tileprotection ofI* expression under tilelaw otf copyright owes 
a great deal to the fact that copvriohts ars),e ill reCSpoInse to internal and 
external interests illrCulktlinl" thle nature o coIpelition illthe printing and 
publicatiol businles.,s, al inlustry illvlich. at an early date. decreasine costs 
were thougiht to be a source oflinstability. Coplvriohts. therefore, were 
inherently concerned s,ithl tie security of property rights illthe expression 
01 ideas--s hether old ideas or ness ones. )nlv Iucli later did tile\, colie to 
be enlisted illtileCause 0' sliiniulating the production o1" ne\ knowledge. Is 
it so) snrprisin. then, that illthis new role tile\, sotintinlies are fotiild to 
perf'orin rather ass kwardly'. Consider, as a sinple case in point. tIlerecent 
assiu lin el of, copvrioht law to tiletask of'protecting intellectual prolperty 
rights in comipluter sotwmare. ()lbserers hve noted that the proteclion at
forded to original expressiol oilersin Col\ right Ilas, no :,curity for origina
tors of novel algritlhiiis and cotn)epts for alp)lications prl)gliis (such as 
spreadsheets and relalioiial data bases). Yet at tilesame time. the opportllU
nities that the liss creates to protect original expression have had tileffect 
of elncouraigin alnexcessive tleeree oif variety illthe 'hlok-and-foeelk of 
solts. are. sliereas siille ureater d,..ree of stantdardization of the machine
user inlerlace is ,.widely thought to be desirable frot tilestaitdpoint ot eco
notlic efficiency (see, for example. Farrell. 1989,: l)avid and (ireensleirn. 
1990). 

C()N('I.Uj)IN(; OBSE'RVATIONS 

Historical studies reveal that although patclts. cipyrights, and legal 
prtlection of trade secrets have been recotenizable instiltltiolls in Western 
societies fIr centuries, policies bearing on tileprltectioin accorded to intel
lectual property. and the tiridical-isit tital arranemients used to imple
ment them. have been a mutable thiig, adapted over time and across societ
ies tol the perCeised iCeds ,nd advantages of interested parties. The adaptations 
illeach orm withiin the llistolricalf't)rn]prtection. ilioreoser. have occurred 
context of other, rlated iiislitutional lrraleeiiilts affecting tilecosts an( 
beniefits of lainltaiing specific intellectual p' er, rights. Thus. Ile el
fort to institute a uniloriil internatioil reiine flor the prolecthoil of intellec
tual properly rights is almost certain to cause contlict and collros'ersv. 
lEven thoLgh ailiess intellectual iroplyr. regime cuould be Pareto inproving 
in sole situations, the need to alignlitdollestic and inlternati(onil lass's adds 
further constraints that trend to render such soltions impractical. As I 
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result, discussions of' tile "correct" internationial system for protecting intel
lectual property are more likely than not to decgeneralte into rhetorical ef
torts to impose insltitilnll alrrangements that may he well adapted to the 
nation al purposes Ind legal Contexts of (li. countrv ( r several similar ctL lrie s) 
ol societies that are qIluite dit'ferelt in those respects. 

The supposed trale-olTff bteell pronmotilig technological progress and 
technology dil' 'tisioll has led to tile s,roll'ng intellecview thit protection-" 

tual propert,,, rights must 
serve the 'ormer goal, al tile Cel .ie lttler. 
This has been a ralionalte lol. e colllicts IbCltweel tile lechilt logically ad
vanced ind the developing nations over intellctal lrperty issues: All 
interest in weak or minimal protection of intellectual proprtly is impliteld to 
lte developing countries" tolimited capacity inovite teclinologically and 
their comparative advantage ill imitating tie products ind processes origi
nated elsewhere. Yet that is not necessirily lie case. IIIdced. just the 
opposite point may be made oillltodern IheoCtlicil grtolndls an1d by refer
ence to historical experience: legaml protechiol ofl intellectual property rights
in the l'orl If state-sanctioned monopoly 'ranchises can have seriously 
detrinieital conlseq tlieices for tie proce'sses o(fdiscoyery iid invetion. wihereas 
it nmaV be imistrtmteiit:I in bringii g bilout tile sutccCs,,ful trinsler and cOII
inercial applicalion of* new scientilic and technological knowledgc. The 
irgliients S1,tppo'tilg this Lnortlodox coilietioll ire sUntuaMIrized Ielow. 

First. becaiuse inveltion is ol'te d cuiilalltivC IrocCss, ls scientific ill
1ttiry more generally is rccogmiiied to be. time cnforcenient of p tent rights 

cali interfere with further discovery. It tlceCcts resourt'cs into -racing'- for 
the priority pri/e aind ito invelifting arouiid the asic palenlt. It discourages 
cOliplenienlarv inveilitons. the returns be bybecause mlav extracted the 
patentee whose work has been built upon. Note the dislinction made here
between inhibiing progress rathe thaln discouraging invesinment in R&t). 

Second. weak and liarrow piltenils, as ii the modern Japaiiese system, 
encourage firms to cross-license and thus disseminate lindings rapidly. They 
encourage tile collective invention process--ili the direction oI elaboraltion 
and idamptation to partictlar markets, although they may discou rage el'orts 
to 1ichieve ralicl. I'Luiaelltl invetlionIs (see ()rlover. 1991. and rel'er
ences thcrein). This is consistent with (onc aspect of' Kitchi's (198() -pros
pect" irgunlni that broad, stronig patenlts enourige fundlienlll ilnIoVai
tions and thicir orlerly developmet., but it coltests the premise in tile latter 
that a Illopolist call identil'v and elticiently contract flr tile performance 
(f cumulatlive. elaborative research. 

T'hird. althloigh it is irguable that weak pateut pr tectioil regiies ei
courige cxchlanges ol licenes o thaIt illpatenit gtlfirms are symmetrical 
their technological capabilities. the oIpposite is more likely to be the case in 
regard to trmsftners of technical know-how flrmli(rc to less capable oIrgani
zations. Much of' a firm's capability for absorbing and iiiplementinig pat
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ented innovations depends on its access to tacit knowledge that is coiple
mentary to the patent. If it does not possess such knowledge Alrcady be
cause it has no experience base in the area and cannot readily hire skilled 
personnel fromi firms that do, it must contract flor the required infornmation. 
Hlowever, tacit informlation is extremely difficult to contract f'or, due to the 
problens of informational asymmetry and monitoring costs. This problem 
bedevils North-South technology transfers that do not involve the mediation 
of multinational organizations. Nevertheless, a regime of strong intellectual 
property protection of' codified knowledge in the receiving country provides 
a basis-as Arora (1991) has recently delonslraled-for structuring coil
tracts that would accomplish the transf'er of uncodified and tacit knowledge 
that is necessary for t-e profitable operation ol' industrial processes yet 
remains undisclosed to the public by the patent or copyright licenser. Fur
ther, contractual arrangeinents to transfer tacit knowledge as part of the 
terms for tilelicensing of the use of codified and publishied information 
(e.g., in a patent) generally will require enforcenent of legal protection for 
trade secrets. inthe interests of bothIi the licenser and tie licensee. 

Fouril, intellectual properly rights in the forn of' exclusive f~ranchise 
guarantees call overcome failure to exploit a patent through lodifications 

to local market conditions due to the problem that learning of' this kind will 
not be appropriable and, hence, there is less interest in generating learning
by-d, iggains, as David and Olsen (199 1) have shown. History re inlforces 
tie implications of this line of' theoretical analysis by revealing extensive 
early use ol" patent privileges to encourage technology importation, both in 
medieval and ,'arly Renaissance Europe and in late nineteenth century Latin 
American countries. 

A reading of tilehistorical chronicle of the evolution of intellectual 
property institutions underscores several further proposit ions. First, tile 
protections accorded intellectual property by nation-states have not mani
fested LIany great consistency in adhering to pure principle. Rather, they 
have been pragmatically altered ovel tine in response to changing percep
tions of' the way tilecreation and dissemination of' in'orm:tion and inforna
tioll They also have been tinkered withproducts affect "'llational interests.' 
periodically to relledy unanticipated problems in the workings of institu
tional arrangements due to changes in the technologies employed topro
duce and distribute inf+ormation products. Much of' the late nineteenth cen
turv "'reforn'"in national and international copyright law, for example, was 

provoked by developnents in the lechnology of printing that underlay the 
culthroat colipelmitionl for mass markets (by the stal(ards of tileday) in 
cheap editions iif poipular novels. 

Second. t) be eflective, statutory protections and judicial interpreta
tions of laws defining intellectual property rights must fit within-and be 
compatible with-the principles of' tie larger framework of* a society's legal 
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institutions. Formal legal precedents and intormal conventions impose his
torical constraints on a country's ability to fine-tune its intellectual property 
institutions to suit currently perceived needs. These constraints would re
main even if there were widespread agreement as to the needs of the mno
merit. 

The two foregoing observations imply. iin my view, a third conclusion: 
Proposals now being advanced to establish a triforni international regime 
of intellectual property protection arc not practical, even though careful 
economic analysis would indicate that there may be considerably niore points 
of agreement between [he int.rests of th . technologically advanced and the 
economically developing countries than often has been su pposed. 

Finally. U.S. assertion of the justice of striving to protect the "natural" 
ownership rights of creators of intellectual property. and its unwillingness 
to grant oilier nations aiiy quid pro quo for accepting a uniformly strong 
international regirni f'or protecting international property production, re
flects contusions of French and British legal doctrines that are part of the 
American heritage concerning the subject of intellectual property. It is also 
(Iltite iiiconsistent with sonie aspects of the past conduct of the United States
and that of other econoimically advanced coLiries-in the eiforcement of 
intellectual property claims in the international arena. 
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Introduction
 

This section addresses the debate over movement toward a uniform, 
worldwide system of intellectual properly rights (wIpts). The ability to pro
tect intellectual property in countries around the world, while long recog
nized by the scientific, engineering, and business communities as important, 
did not occupy center stage as a policy issue until recently. Because of 
their highly technical and complex subJec. matter, IR issues had been rel
egated to specialized ad liitistralive agencies. In the past decade, however, 
tPtRs have beCOm1le al Luch higher- priority issuC oil national and ilternational 
policy agendas. part icu larly in regard to trade poiicy. 

Maior f.actors illthe increasing i)rolinitlence of tIR issues have been the 
globalization of markets andl tile increase in international trade in high
techlnology products. This environment has increased the significance of 
technolog'.cal capabilities and the products of technology to Companies and 
natlios around the world. As mltinaltinall corporations increasingly con
duct their mnufactluring and marketing activities across borders. interna
tional protection of intellectual property is hecoming more and more impor
lant to them. 

Increased relime on stralegic alliances and joint ventures has lso 

increased thc importance of intellectual property protection, which clables 
firns to share their technology %silh partners without losing control of it. 
Increased competition from many nlations Putls a.prem~im on the ability of 
firms to generate and exploit technological innovations. Considerations of 
international cooperationi and competitioni also make tiR issues of greater 
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concern to nationll govelimeilts . lny of which have moved to betler iile
grate this policy area into hroader ecolmic and Irade policies. 

A related reason for the creater visihility of PIR issues is the increased 
losses suffered by businesses iu iudustrialit countries as a resull of weak 
TI'RsytelllS especiall il developing Contries. As long as the developing 

count ries had little lechnological capibilil\ . firms ill indtIstrialimed coun
tries tolerated sseak IP1Rrcuites ill those Iti(onlS beatlSC losses due to 
Ullatuthorited use of intellectual ll)pI-ry wCe low . AS the teclioheical 
capabilit of developing countries grew to tile )oill thai soeic could quickly 
copy advanced techno0logy and nfillallf.Cltl'e ligh-tech ologv p)odtlCls effi
cienlv. tile losses to firms in industrialied countries heCan to grow and the 

OVertentellls of lhose cotlies Ie.gani to ilessnlre tile d(eveloplg co)utries 
to eact nlld enlforCe tolcer II'R ssVt1ellS. 

Led by tihe United States, tile industrialized counLie,, are n pressilg 
for a uniform, worldwide SySItem of tt1Rs. Thev have aruled Illat Stroll 
intellectual prtoperty rights proteclton in all cmnlries is necessary for firms 
to reap the ecmoniic retlrls I't'ol their investments ill innlovation, and 
thereby continue to invest ill ItA&l) and illlOvatioll, which will lead to fUtuire 
econ(0;llic i gro\ Ill. 

.\ move loss ard stronger, possibly unilhrim. tt'R systelis, however. is 
beiiic resisted by many comlries, particularly de elopilg counlries and newly 
industrialized Coutllri.s, for a variet\ of reasons. The co'er1inents of' those 
countries have argued. among (ther things. that strong I'Rs would deter 
progress toward their lational ecoomunic development ob ectives by increas
inc the cost of obhtaining ne\ foreign teclnology. 

Negoliatits oti these issues are being cotnductled[ as pa;'l of the current 
Uruguay Rolund of' tile General ACreemeUt M Tariffs and Trade. All elf't I 
is being made -it those tallks to achieve atstronger set of international stan
lards for inieth 'Atal popety:tv pt0tectioll. In addition, talks being coii

ducted at tile World Intellecttl Property ()rganitation are ainted at acllie\
inl creater harinonization alo, national patent las, s. 

The first two chapters in this section argue, respectively. Iot and against 
a unif'orm, worldwide intellectual propemy system. In Chapter 3. Robert 
SherslvoOd addresses tile question ol s Iether., on balance, stroti. intellectual 
property protection cali be C\pecled to benefit or harm developing Count
tries. The internatital IPR system lie posits and atali/Cs would have simi
lar practical effects in differetIt countri's, althotlgl national laws woUld riot 
necessarily be slatidardi/ed or es en harmonized. Sherwood cotcludes that 
the benefits of such a system to developitg countries svould outwseigh tile 
lharin o tose -ouitlnlries. 

Iii Chapter 4. ('laudio Frischltak makes tile cOLtnteargtnment il favor of 
national tt'R regimes that are dilferentiat,.d according to level of technologi
cal and productive conpetence. lie notes that national tIR policies are 
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generally eStablished to prnmote a natiois perceived self-illeresl and ti t. 
1'01 .tvartety of reasons, the illeleIs ol" different nations ate best served by 
dilferino levelS of' iltllectuall prolperty protection. Chapter - e\aniilles the 
qtuestion of' ecotlltillic ellcs ofI tIR reetlles the perspecdiflercltialed o'l'll 
tive of, domestic .elfare. tildelr Conditions o, closed aMid opt)ll .cototellS. 
and lont the glohal ,ellare prspective. 

The fittal chapter inl this sectim. (hapter 5. addresses ftileeconoilic 
effects 011Uofnatlhtorit.ed ut, f ittllcinaUUtl 1p)rtperl . d\ in NlIilsihl pR
sents data on the effct,s of* \\5 k ie ll'c tnaCl llopert.\ prtttio Oildevel
o]ill coutL ie l S Of influnctlie ) lottluin dirt,. inlesttellt andtitl'l its 

tclinolo\ tralltI'Cr. lie Also sittll)ltari/ s liatl iskll)\ll taboul the eco
,t0illic effect of" v eak protection otl irtins i-i.rllslostilimaittll ill of rcv

n-ltlitie.s
eine anMd iti\',e',tteIt ot1) and the relationhilp ht\\eell IIR protec
tC Of 0ihuh 

Professor \ltsfihl articulates tle c. 1tral plremi:se oI ote side of' the 
IR debalte: 

tiollaILI the tec icatl illt;ltiotll. 

tf intellectual pruprt. lights %. lc .eat ,cndcotl-ids ltahly. itCould have. 
illutflla~ti C)llutiltielice,,. itellt tol l i lllllltioll.lt- The es itidi'sir al

ready rehaiel\ \weak itl itdustries . here patetlis ale inellectie tdt entiry 
is .as\, iiiiht 'ith cr to tle point \here the in\s"Itltii il ne\, antd im

ltt)nd outld f 

le\el. (Gi e l [ulieceitural i ulluuitatllce (t ildustritl intios tou t0t Cot" 


ocs theproved product attt ' h he ,rh)elo cie ll\ loptimal 
t1ttllic
 

su'l \cliltlliut\eit' sucth, l,- \\touhl to coiidera le lit it., huilt to tile1tlth
ed States autndto otlhir countties. 

The possihility of negalive elects onl illlovatioll and ecoollcllic eLro\lh nmust 
be taken ver\ seriou l. This lilleoI thought. bos\\\'e, should be con
trasted \with the iew ttkti I, Paul )avid iiChapter 2--Ilat under some 
condiliolls I,s ca l have serioul\' detrientail cosetqlUell nce+s fol'r pittthe 
c.SSeS oi discov'e\' aid inVCntitti. IJtifurtlnately. there is little empirical 
evidCice ol the el..ts of, Its ott inventiot antf intovation under varying 
Conditions that mikhl help resolve the diifference between these two views. 
This adds to the difficulty ol reacfhing international agreement on the strength 
and scope of' intellectual pr(perty protection. 
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Why a Uniform Intellectual Property
 
System Makes Sense for the World
 

ROBERT M. SHERWOOD 

The central question of the debatc "Does a uniforn intellectual property 
system make sense for tile world?" is whether, oil balance, strong intellec
tual property protection can be expected to benefit or larmii countries in 
development. The answer given in this chapter is that the benel'its outweigh 
the harm, whatever the sltalc of a Coulntry's i1evelopmelt. a uni-ormnl ThuIs, 
intellectual proPCt system makes sense for the world. 

A chapter of this length cannot go deeply into any of the points it 
raises. If it stimulates others to think nore deeply about this subject, it will 
serve its purpose well. 

A UNIFORIM SYS'I'ENI: WHAT IT IS ANI) IS NOT 

Our attention is centered not ol what t tunif'orn \%orld system of illtel
lectual property might look like, but rather on wkhat will happen when such 
a system comles into heing. The consequences ofI such it system are more 
interesling than its cOlltents. Evcl so. sonmc teins of rl'ference sintbe set 
to define a "urniftortni systCm." 

The lirst characteristic of the tinil'otrl system being proposed is that tile 
specific intellectual properly ystems of individtual countries need not be 
identical. Identical national systems would require a tiniformity beyond 
that needed to achieve the beneficial effect, of it unttlil'ormn system. 

The diversit y ofjurisl)rudcntial concepl)t s and legal syste ins found tll ghou 
the world implies something short of identical national intellectual property 
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regimes in d fining the proposed unil'orm ,stlem. larmionization of laws, 
procedures, and rulcs inl every country is not called for, although that could 
foll.w and is inideed already an ohjeclive hein, soutlght by Some countries. 
The uniform system is not a system with a single coIrt of' appeals, or a 
single international intellectual Iroperty cotllr, lthough that night somcal 
proVe uCful. Nor toes it call for ai Single patent or co-pvright oflice o - a 
silgle wkorl,d id ItnCt CoVlright, \Cr cost-Clli'icnt Ihat iihi be.01 hwleve 

The second del'inline characteristic of the proposed unil'rii system is 
that of (Ct~,,rLU't'. Roiust similarities ot+ oui,.illce I'roln one cotryl'V to 
anllther, rather than identical sLatutorN lr'visii ,s, %\ouldhe its hallmark. 

When such colrience is achicked v%orld\\ ide, tllose Mlo make invest
inent decisioiis. Conduct research, or invent andlliloelecliollogt , flill place 

will alle A101tto place be toI o abou their busilnCs \itoh aincini to Ihink 
ihoul differences ccii the intellctIial il)emeh po )pcr:l'OsNNsems (Itl \rlrious cOuni
tries. hiose (liftferences that remiaiii sill Ie ai proper Subject oiil\ for spe
cialist !aNcrs. \Vherc coiilruence doc.s [lotl exist, people ollier than law
yers arc troubled h\ s hstem differeuices l cii ma king iii vestmilent. research. 
and Iicensi i Odcisils. 

The third deliine Chiaracteristic of' the proposed unmliormliis\stem is that 
of st/fimu Uli. People ill olved in the process of iicillitoll, technical ad
vallcenlienl, aid creative expression 6ill he slilllated y confidence Ilat 
the IesLtIso tohcir :ltoris canlibe satirded froiii misappropriation and 
uLIntilLrit/ed cOp)iig. In nialhter bciCitie nwhich coLlis\ ImCeiltioil f 
their activity. 

The krmi\ Idg th,1 itlCrs can elieiprV.iitd Illim unauthoriied cop)vine 
has been widlcl\ cxperiiicCd is pitIMkCrul stimulull to m'estis tielic, re
soUrces, all eff.orl ill inlilivC aclil. Whall colistit i , reasonable pro'es 
tction can. ill part, Ie gauged b thelcdegrec to \tI icll this siilulatim ios 
active in lie Iechinollogv-produciill, iiilrastrucIture of a cOniltlr\. 

The proposed tilliforill then, is a robuslI, colnruent, hiehly 
stimultisc gldobal s\steln that emiibodies basi, ill epigconcillL.ts Of' prO
tectioii. 

A lisi-IiiiiCric'il azipiOalch to definiiie this unilfotn 55 ste illmiv clarify 
the cOicCt hii cIllinl:imii the ilntCllecCual lllet_,l sstm miltvarious 
COitLLitriCS, it has,, bCCn Iilld usfiul to rate a sCale ol I to Inlleiil 1101). 
doin, Ilis. tIe Cl irc sN\IL li is hta li into clo ii ioil: suhsantive rules, 
ad.i ini Ira c' I)ritlice, all ijudicial CirliCCue lnl. AS, xaiilhs. (eriian 
Caii be railCd aMIlitll IMore 1t;han1Qi), [le liled Stales anld somlc l the 
ILiropean couiitries, iii h 0lihi., aid Mcxico aflter its recent relorts at1 
abotit 75. micicas Arelitina and ra/il currCilii rank in lic 30hs and 401s. 

()nl,,asa si It riscs above a 71) will it produce piositive results for 
Ihalt colnlir . Those restils can be measured inllterms ol three critical things 
that hegin to happen: private venture capital firims hccome willing to invest 
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ill leclillolm-'%-hawd Stal-l-ill) L'011111;llliCN %IIIKIIIIL' 11CLAIllical kill)%%Ic(ILc 11(mN 
more lcadil hoill illikel-Nit1% lahoralolic,, it) file nimiNcII)LICC. ilild IOcal firill" 
become kNillillt-' 10 LIC\011C NIII)SIM111 11ICSOMI CNIll 1111CIIIA ICSL-111ch. 

The COII'-'1'IICIKT ICNI fill J ,I I nill lal ill]) N\NtCIII. 
Oien, Imu'lll he dCIIIICd IM111CHLA11% ;INII;tIIIL' I)CCII IIICI MICII IIIC IIIICI ICLIM11 
1)1'01)Cl*t S\ "ICl IIN 0 1 l.M1111 I IL'S I I NL' Iho\ c j Ijnk III,-, i i 1 7( 

I \w C\iIIIII11c" (11 cim'-'llicill N\ NICIIIN help 1(l IIIHNIIJIL' IIICSC IL-1111" Of 

I'CICICIICC WHIIIII OW [All(Illk-dil CM11ITIM16 , IIIL' %tlll(lil" nallolml imelk-c

lual pfopcm N\ NICIIIN htl\ L' II(If hCL'lI IIIMIL' ItIL-111 ICA M IIAI 111ollIM I. Cl 
pC()pIC doill, I hu"HICNS AWNS flicililm "LlIcS IIICIC 1);I\ IIIIIC 111VIIIII)II it) Ille 

diIICICIIL'CS HIM L'\I',l I)Cl %LTII 11)(11\1(lihil N NICIIIS. Ill the I IIIWLI Stale,. 
CJC11 '11,111C HN M%11 dl)l)lllildl 10 the I)IOICL"llml ()I lI'ldL' "CLAVIN Mid ill I'A'tIIAN 
there al-c dIIICICIILCN. '\cl no mic IhmkN much 'thow them Micii planning 
illiel"Imc hil"IlICSS '1 M 11\. Ill IIICNC IW L'\;IIIII)lCN. Call-11 NIJIL' IN%Cll ill)()\, 
the IOCI (11 11101CLIII)II Heeded W I)[M IdC (0 IC"Cilldl Alld 
ICAIMIOUIL'ill ;lCli\ Ilk . 

Anollici %a\ to hiol, Im a unikiiiii. Ill LII-Slillillkilioll N\steln %kouldhe 
lo aNk MIC111](21. ill LILA. IIIC 11CII(JA IL'IIL'\ Ill 111C hil"HICS" CU11111V Of Cild) 
cl, tIIIIl\ IN10 ICNI)CLI IMC1111011. WChmcal kiio\kICLh-'C. (11'CI'C lliC C\I)1-L'N"iOIl 
ill the pwilat % (if Owsc Mill civalc it. lallicl thall h) opciole ()If the as"llillp
lion Illal if IN()pCII h) o)p \iIIL' and IIIIiIall(M. 

A m ill(IIIII \\0i'ld lIIIcIIcL1II lI plopcil \' S\NICIII %\tlilldI'llillicl. Ilicall that 
Cach national '.%NlcIII IN dild ILI\C IIIILT (IISHIM CIC-
IIICIIIN. 1:11-St. Al IMIIIN ()I IIII[L-11CL111A I)I0j)CIl\ %Mlld he illdlldCd (i.e.. 

IMICIIIN. 11*JdC NCCICIN. lMdciii uks, -C1111)" 101 10tfl- 111111\.Mid NO I'01111.) 
SecOnd. C ICII 'AMIld 11;1 (! CHICIL-1111 pilhIll.. \\fill trallspill-ellc\ 
MICIV dINCIVIIIIII IN ThIld. Ctldl Mllld 11J\C 111C jUdil-lill IllVall., to 
CIIIM-LC IIldildtKII HL1111, ',%\fill\. AN a cm)"ekluclice. Cach "\NICIII \willd he 
I-Casollahk predictable. 

IIIICIICCIIIdI 1110I)L-11% N\NICIIIN JIV L'0IIliIIII0IINI LAI;Cd on W A'L'01111110
(1;11C I)Ck% IMAIIN (d 101 C\dIIII)IL'. %CIle k%lldlilll-' tile 
\kol.1(1*" limlollal "%NlcIIIN AdJUNI 11) the LoIIIpIC\II1CN 0I MId 
solmarc. Ill Ilic pilipo"L-d 111LII-SHIMIL11101) %kOlld C01111-
IFICS \WUM lCill'll If(M) L';ILII ()lIICI ONlIddill(IIIAl t0I-lHS 01 I)IOICCII011 'IYC 
ildJUNIC(I It) A-COMMOkIdIC IIC N I() '1 1\INIt 11*11C Illill the COL111-
HACS kkIIII N\SICIIIN IMNL-d oll lolillmill Lm a(L1111 [little (Illickk lo ne%\ 
"CIS Ol IJL'I" 111;111 (10 t.lll Lode (IIIIIIIICN.' the ;INC. N(MIC COUll
tries %kill lc ld ()[Ilk-IN Ill IIL'k% I(IIIIIN Ill lCLIIIW IW-", fill() tile 
11111101-111 S\SICIII. IIIIN ll IS11AIII)CM -d Ill 111C IMSI. Ill 111111C. fill- hii-fl][Ile (IL'Sire 
"lifillilatioll. MIldl il, tile LIMICII)IIIIIHIL, ill Ilic mlilmill N\"1CIII. \kill bring, all 
c0lintries %kithill Olc parallICICIN oll t.o112I[IC1ICC. 

T I I iN iN I I I C %iNim I o I* a I I I I i I o rI I I. I I i!-'II-N I i I I I I I la I ion kkof. I (I C I I I Colisis 

ing ol' robuStl\ C011LI'LICIll Miliollill illICIleclual properl\ regimes. Having set 
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these terns oi relerece. this chlaite Itlnins to M1 exat.llllillioll Of vhilltLIh I 
s'stem ll lie expected it produce. 

ItI'INIE ITS FOR NATIONS AND Ti', (LOBAL EC)NOMY 

This selcl discuLIss the ilmplicalionS of ' nitol'or. high-,slimulalion
 
s'stell both tor ildividtl mitliOlls n2i.ai.'Id il the (l\'eIOJtl1Cnlt process and,
 
b-riefly. for the %,urhlIil , f
aWhole. 

A Suiject Little Studied 

Without tlhbt. there is a fairl\ burden1 o 1thi1h ofproof be mt ill
 
flindin.2 thut auta hiLh-,tittiaion\ ste.ll sense for tlhe world.
tillit.l, mlakes 
particulari\ Im the cotltries in tll lotIeI.. "1h1at bUrden is parliCLarly

hel.v, bccate,, thi ,,subhect hits been little stttdicd (Sieheck et ad.. It99.f()I


.lhre' re re;,iiisoll, ltr the iiliegct. One 
 is thatt .\dam Smith told ts to
 
look it uaLit;Il l labor,. ni re ' ,esi litrlitlt out M.h\ some itiolns are
 
,eallhih.r lthall other, lie tell out hillloton 111knov.etd eIe. So economtnic
 

tie(r\ itself hals noft had inteillecttua lrop il\ o it', atitn a tnti lflirll
 
uceti, hlel ,,ork lookd llostl the to
recent has ;it rettlrll research 

Sl\eS..ti (ICti L'ollltl.ies Mhere hti+h-stilll]ttiotl s\stells ate :lllllt el oped 

tearil in place. 
Another rlasoll lor li ctl Js tiat ,ince"World Walr I. tle World Bank 

antd eotmpantionlttstitttiots hai e operated tndelr the assmtlltptill tlat brl'ne
l 

petted thai eicted. No\. tie researCh aCiti is chiil'6imm. Thin,, SnCh 
as 1)rmmpefrt) Ihl1S, tlnlscltunill cots. anti klmv. htice itseif' ate Jeeiitiii to0 
be C\llllnd I' theil rlC ill lue d(eIeOlhitelt 'OCc",. 

+I llL m rll+ione\ to poor colntm ies ', i help them dc\.vlop. I.ess has, hall

)ll 
lteriphs it thil ecaso l lot IC'l'hCt is that the "ui' t is 1ot e1',\ 1t 

Stlt,. [ia thal \ktlld be Clellt alr often not kept iii d.e\eloitul, e0ti1ti
tries., lot e\aitlpic. dat ott aitllotiits speit b\ local Ii1ns ()i le'Catirh are 
ott n liel t, ai;l le ori. it ti\ li , 0, 112'r .itljts, li sticIh e\f)l diittlr'S. the\' 

't. ' s i 01f tilln ,, thal (10 ltalll.be ditolr \h'oioI01 . ir.it llse . It is ' .,tlrf\ 
happen. Io. mat' imclit' ( lls ttule[]blen I'\ iCJ, Iiat 'Or'.,otld ha. onais 
ito'. til Imical scitlistIs,.. oNtii ha'."elt\ Cd mollte 1t ctn'tol research 
rither thim jtiut tile "'rli draii" if intellc tual iroperty. huld been .'ell 
prolected.' ()ltett v.e call onl speuiuhtte. 

Once this h'.l thiere mtuods lor careful ex'amlinationl oflas beeiid. alre 
this topic or all \\c oell coijectt.re? It is iot sitimple attelllr, bitlmethods 
exist hy MvIMich he interlace hem.etn intellecttial prilperl and ithe develop-

Itor one oI" the tirst ipiirt ttlal dtirecit', %k the sutj.CI. SCei*Jill Iurinii ( 1984 ). 
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ment process can be examined. Some are bein g developed Inow a the 
World Bank, and more nced to be conceptualized. 

One that seems promising would be to examine shillts in activity pat
terns after a developine e titrv upgrades its inlelleciual properly svsetn. 
'I here are re ort,, that iiniediatels alter Mcxico relormed it, patent law in 
Julle 19)9, .lrc numers of' patent applications weretiled hy Mexicall 
nationals. Apparentl. Mexico's protection lose lo a level itl hich it made 
a difference to locil aclivit . It \will be interestinc to studt\d this "b'eforc
and-after'" oppornit\ in %lc\ico. Sh Irp clhalnges that olTer opportntities 
lot research have been) iiiaC il hallf it illat IlIas ahoZCIn Lel\ehOping conn1ttrisC 
the laslonr It) six vlrs. \lthough the changces in Miexico are probably the 
most sweeping. refr'lis in Korea. lais an. Singapore. Bliail (copyrighl for 
solsare), and China i)sCCent intelrest.i1 before-anl-ailter Sitlitins. 

A s1,11 striking example 0a shilt cotICsbut of' bef rC-andt-after from 
Colombia \shere cop. right prtclin f(or sot,,are took cffTect ill 1989. More 
than 1() Colombian laltiol. lae since produced application sofltare 
packages Ihit have been recistercd %% the copyright office. ksith hundrelsith 
morC written bu int rlit e Ma\rd.Man of thsCC ctiiCd progrilims help 
run local industrial lluiit'lacturing pocesses. This c\ample hints tlht there 
is a orcat deal ofer' us fl'ul Ichnolog t1h1 Could be 'celierated ill develop
ing countries Mwlocal people. given the stimulus of all iiltllectual property 
sy stein that wkorks. 

It is itassnlled aill techl1oigy Oics developCdcoiionlv thit ftom011 
countries and that. h\ deliniliol, developing conUtries canniot be expected 
to gernerate techtolocLs'. .\s cii ,SLieiu.c 'f this thinkitng it ',, Is'CSttIlllrd 
that %wcakprotection for intelleciual piperti \%ill assist in Obtainting devel
oped country tehilllog,_ at little or n0 L,;:. The possibility that valuable 
lechtolog Could be -'lleratel lroin %ithin de Cloping, countries cotslis al
most as ct is IprcCisCl ofl intllciuaila shock, tlli the poinitll rgillo 
property protection ill Ilic c countries. so that this poI)sibility call be real
ized. i is fa. less likely to be reilli/ed sitllout pioectioni. The lle"ative 
lsLlillptioni ga.iis clrrc palirlicularly , sslinla eilln iOl t'r, il hldlilie
gLabling technlology. It llia\ be pat of the sVndrollc hial proclaiiied thai 
every developing. counltr 1 to own steel mills. It f'ails tooughtr. lil,,e its 
recoLli, that incretliellial i tlilolililcal be, f 'real valte toIa developing 
countyr'. 

As i general collilicilloi reCearc'h iietlhlodolo.nv it llay be mucested 
that in seeking evidence, the" crle ( reird %%ill probably come from ('el
fil- close to ithosen dl oinlg coLutriiiCs wIO 1 l inoled in the crealiolln 
and Iransfer ofl techololgyV r il Irce ritline. Yet ailmthodol oieicil difliCtIltv 
that has beet encoullilied is thllt C\l Ilocal b1usilneSslen who has aigood 
deal it stake in termis olf their ability to protect innovation. have little idea 

1'what ililcltual property is or does. General ignboraice about intellec

http:iietlhlodolo.nv
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tual property is not1 surprising where the local systeii is so weak it plays no 
active role ii people's planning or thinking, but it hinders diScnssion of the 
topic. 

Another nethodological ohservation is that there are. of course, many 
factors it work in any economy, iakiIng it hard to isolate single causes 
wher, a galaxy of factors is operatin. Coipeting explanaltions are, there
fore, often presented. For example, mylinding that weak intellectual prop
ertv protection stifles ftie w+illingness of' local firms to conduct internal 
research w\as contilred by tilie explanation that local firms do nt COlduct 
internl research because they have no money' or hecaluss they are protected 
hy closed borders, rather than because their research results would quickly 
he lost to coimpetitors. The results of a survey conducted in I t)88 by a 
Brazilhan moovernment agen.c shed soic light on this. A high proportion of 
the responding companies stated hiat lack of legal protection reduced their 
willingness to conduct internal research (Slier%% ood. I990t:Appendix I). 

Although little studied, this subject is at a threshold of' attention. As 
research results come in. they will throw a great deal of light llnot only otl 
intellectual property but on m l aspectS of the deVelopmenl process itself'. 

Research Findings From Interviews 

Over the last five years, tile sub'ject has heen researched by the author 
at a grass roots level in selected developing countries. c'hieflv through indi
vidual interview\s. This work has been concentrated in Bra/iil. where more 
than 21 weeks were spent, hut intervies were also conducted in Mexico, 
Argentinl,. ('0olombhia, Vee,1.1ela, and in \Mhat are now Russia. lBelariS. and 
Estonia. The ef fkrl has been to talk 's ith people who have a direct stake in 
the local intellectual propery ,ystem. More lhan 200 interviews were con
ducted, mainly w\ith local businessmen. but also will university researchers. 
venture cafpital firm (triers, ranchers, research park directors. state enter
prise officiaIls, and then, to help in l'ormulating reflections, wxith local aca
deriic ecolloilisis.2 

AmngLt tile bunileSSille. there was, as noled, considerable lack of' in
derstanding about what intellectual property is and does. Still, almost all of 
theim reported having lost valuable technology' to competitors, and as 

re,,ult. tile\, were reluctant to devot," signif'icait resources to internal re
semch. Most sid that if' the\ had tle meais to hetter protect the results of' 
their o%,it research, they woul(l h willing to df.'ote lmore resources to inter
nal research. 

Man.'' businelsslen reported resorting to various techniques b) whi ch 

2[or a more e\ieniv e report, see Sherwood (1t99(10i ,5). 
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they soight it nlinilni/e hs of techllhilgy in tite absence of eQgal intec
tion. particularly trade secrets. ()ne of tie olore frelutent \kays in which 
competitors get their hanld,, ilo IcchlnoI.!oe ik o hire :aly key elplo-es, a 
kind of -predattor\ hiring.- 'lo defend against this. hil'silless"eil se tlnelll 
their leclhinolop. exposing the fle est po,siblc workers to each seVelment. 
That, and a number olf'ther techniques. \\ork to ;alimited dtlgree to prevent 
Itechllolg loss. bittl those s allle tc"hlliitle, have a llCiali\ effecl oil efort s 
to adl aiiCe lethitlloi\ ant ha\e a distressinlg effect (Iit illpflo\Le training. 
Iiltitaln Iresoutrce tie ,ilffcls silcl. tilllt iced in low-p'reloptitenlt ill ilas 
tectitlll intellectal propcrly eilollilells. Most illltrtall. as ntted. there 
seellis tit e a1tlirect nlltecitnll een hcis lrotectioll and lack of stitmula
tion to perforill in-house research. 

In the niersities. researchers \ ito had collie ill %ilt iportanlt invell
iolls. sltlilints to their isit slrprise., Iulnd lhey had to start their o\ni 

ctpain) 10 COltnierciailiie their ilveniill. \hlie the\ do tlis. the\ are 
tLisnali' ill eqUtilptId to func1t0 ia, itnlrelreilett.'rs. the\ ntIiect their sl
detils, and klorsc. t-e, Iteglect tlhteir tilleOtin2 ieSCarch. Some. \\110 have 
Stitliti ahlOad, Understood that it [ite\ could effectivel\ protect their iv\en
lions \kith pat'lit and trade secrets, it \,,ulu he ilille to license the 
ilventioni to odlter,, better prepared to tltt1lel.rciahfi/te tessitechll'ologty. 
SOille Of the \1tit-er resetrcler,, \er- parlicnlarlv retless )in this ptlitl. 

Velilrt capital finls firld they Caininout Oblainl tleftii itfol-itlnatioill tII 
tile undeleitne [tchnolo \ tI klis h ,ti rl- fil'ins base their r'tluest.,s fir 
venltnre capitlal because tihe i\lictal start-ip cullpall tear" osigi it, lech
ioli'lo. to tile %elltlrecaill liritl. AS a CtOIlsttIieltC. vtttlre capital firlntS 
setltt event reach tilet qtlestiolt if ' htther Ihe\ are ,\6illitg to its est ill suich 
slarl-till firms. Ilnitead. lhey iteI ill firns that aiC ntot based oil techtnol
ogy ()IrfiIe\ invt in e'isti.g ctitlitnies "5ilh assets atid track recods. 

Reearcih park directors reportetd Illat lhte canoltit raise prikalae ttitnds to 
sipptti the-ir %ork. Tllis il,, tsrions probllll, parlticularls % lu\shen tl 
tneil researcih e\iliilutle ldilinishtes. MNoreoter. the syllerg expectetd 
\%ithin tle pairks has lot ilialcriali/cd to the e\teltt it foe it coniltries \thil 
hihiinn-sti latiti 55 stllls. Blotih delicitlicie are traceable to Io\s-prtteclitul 
etlilnotlltl.nlts. Norllnall\. pri\ate fund,, \ill tlot he invested in resealch, 
othetr tliall as anl act of ctharil\. if tlhe espCctu rs',ults caiot be aIprtipri
altetd hrough iht application of tlte tols of intellectial properly. Witihitl 
research parks, ill ,ligih %1 lltare broitihl Itelht-,r to ,tinittilate each 
other',- thii ill . are ilt-teltl %%itV of ijharii prolprietlirv teclinical ktl\l
edge ltor fear it %kill lie lliisppioplriallcd b others al the Cente-r. Il colinllties 
" itlh adequale plrtlectio. till, fear ik mCetctittte h\ entnceahle confidential
it\ agreeleitsi and otlhter plotectis e lihleellliiis. 

It appears that \%seak intellecual pipert protclimn inflictls ver high 
costs oil lie develipitient prlcess. These costs are largely in the area ohf 
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opporttunity losses. ('Counting things that do not happen is frustrating, but 
this does not mean hel costs are not great. Research methods ire needed to 
measure these costs. 

What I)oes Free Riding Accomplish? 

Free riding in relation to intellectual property is simply shorthand for 
what happens whell technical keaotvletle is treated as property in ole couln
try hill no in anothcr. The sCOll counnltry permits it', cili/cnis to tike the 
technical information of, citi/ens o tIhe first ColntIIr as a.resul )f tIre lesien 
ol' it, intellectual propel systemtn. It should he stressed Iltl the second 
cLtlllrlV thereby also permits ils OWl Citi/ri, to take I'ron each other. 

[rom a shorl-term or static perspective, ree ridinrg imllappcar attlrac
li five. :rom a dvrlralric. lonier-lerill perspective a dit fere nt 51Cv, elnierges. It 

is like the sillagc in w\hich IIe local council \oles el day to make hank 
robers lc-ld. The diffusion of,iolle\ increases arnd. sone sitlacrs are 
happy, but when the sill;age iceds a1firehouse, the b ank has no funds for its 
C01l1,lt1clO~ll. 

F\Cn in the terri, 1CCds he A frC illshort more to leIrnCd 1bout ridinedcvclopllng countries. "gl'l.r sgests that free rid inrr midls optimll 

tliffusiorr of its object - ilI tins case. teclhnrical irlforrlatliorr. Ilo\wvcr. free
 
riding il relation to develop'ing cotiirS I, CC little ZaddhCrsse.d erpiri
callk and cerlainls it ill aIV SVsraltic \,'s.
 

It is said that tree riding has pr\ided beilleits il specilic situations. 
For allililCd rarree Of irndtIsries. illdi idial C'lriarries rlil\ iase hbn flhle 
tt) irncorporate a rie\%1rodUtI Or !Ioces into tilsiiress b\their appropriatirng 
tecllnolog. that ic;rllnc a\ailahle tllrouh %\cakor aiserit irltelleclual prop
ert' protection. Ill s\vr,. to concltfde that tire ecorrlrs of all ctllire coutll
trs Ihas alvantcl as a rtltu is probabls tllml\l'ralllted. There is sinply a 

reat deal of teclirrolo, Illit cannm rot beC;rppropriatkc(, rirlth less adainced. 
\ithonl the .lieri cotleratioli of' it, oriLtlor. 

) tne olhel haid. tie daillau'C :0 a1co'1nr\rr techlltolocicall illllstrtic
arisC, a trCC-ride'r lile 

itich less irleaslired. lhe ol lorturnrities to 'onlcl I cal resW;irch. traill 
foctl tecclhnicid l all-lo'I capltal lolie 

Ilre thal flrorr strteC2 has bCn tiouhlrt ab1ot. 

and rsearchers,. \Calentue tieeCf
optirrlt of pruolllsiri, rek , teclrholot!\. sjlpport the rIIoseriill ()I' I"ese'CII 
restilts fron niiscisit\ laborltorie to Inr l.arketplace. arid find unlter 
tOtrtletls , ploduiced ill stalteenterprises arlC ailrorg thre opfor reeCil restsll 

porturties lost to a colill\. 
hi coisiderirre nCtlodoltoeie.S for rese-'Chirli Iret rilirn. ldistlnction 

adeb bet Ic12Ashould he trad cu cor.o inc i tliUot aid ilitation. SoMc 
activity that is described as frcc ridine bs conrotitlts rtlil\ be perfectly 
legal. It is often said. for example. that Japan adsatnced by illicit copylitig 
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after World War 11. It appears, instead, that Japan licensed a great deal of 
technology in the postwar period, paying full value, and then improved on 
it. There was some free riding, no doubt, bLt thai was not the secret of 
Japan's success (Rahn, 1983). 

From extensive interviewing in Brazil and general familiarity with Mexico s 
inte lIlectual property system, it can be suggested that these countries prob
ably have less to show from free riding than is claimed. Free-riding strate
gies !enid to foster advances iii those techunologies where reverse engineer
ing or direct copying are possible, but not in others. Where such advances 
,re m1ade, they tend to lag behind developments in originating countries, 
particularly where copying and reverse engineering do not involve tile same 
level of knowledge that is needed to intoovate. 

[or certain technology, the ability to frec ride is remarkably easy. Soft
ware and medicine aire good e\aiioles. even classic examples, of technol
ogy that i:s costly and risky to develop, yet quite easy to copy. In a sense 
this is simply a taking of' products and not an appropriation of technology. 
Those who copy learn very little about developing software or medicine. 
The skills gained tronm copying are typically not useful in the transition to 
innovation. 

IIi approaching the analysis 'rom other perspectives, it might be asked 
whether free iding can he expected to foster inmovation and technological 
growth il developing cOImtric.s in time fulture. I las the velocity of technical 
change accelerated so that free riding becomes more expensive as a strat
egy? Does tree rid ing condemn a country to play perpetual catch-up? Does 
it mean a country faills further behid as technology becomes mre complex 
and advances with increasing speed or does free riding accelerate the catch
impprocess as all conitries move forward? "lhese Lunestions deserve more 
attention. 

It might also be asked what happens to the predicted cost savings that 
result from free riding. It' there are cost savings for Iii economny, how are 
those savings harnessed to foster development and growth'? It can be asked 
whether the products resulting f'roim free riding are soWd at prices that are 
quite high when one considers they bear no innovation costs. 

Pent-up Demand 

Recent press attention has highlighted the great number of foreign graduate 
Students in U.S. universities. Behind this story is the increasing number of 
researchers who are trained in the United States amd then return to research 
positions in counitries with wkeak intellectual property systems. In the last 
few years, nii of* theim have been interviewed in time course of the work 
reported ahov.. They are a trustrated group. 

Part of their frustration stems from poor research facilities. This may 
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itself be a sympton of a weak intellectual property system. Afher all. why 
allocate scarce reson Iccs to reserch when tihe results can be lakell by oth
ers? These returning 
which the 

re.,car
hich-stimulation 

chers. 
svsten of' the 

howver
United 

, have experienced the 
States shapes 

ways in 
the infra

structure of technology advancC. They see industry conductine serious 
internal research and wo'rking in close association wilh universities-things 
that are unlikely to happen in the absence of such a systemni. They see how 
the system channels private finatncing to research. 

From [he interviews reported, the imprssion was formed thal there is, 
indeed. what can L~etermed a penlt-p (Cmad for better inteflectual prop
erty protection in developing couttries. Several examples illustrate this. 

Oil a recent visit to ('olonhibi I found that the technical team that 
works in the national cotee growcrs coope rative vas frustrated by the lack 
of protection I'Orbiotechnoloy lhere. They have research projects in mitnd 
that could improve the stock of' coffee trees. tswell as some of the process 
techinology by which coffee is preparedl for miarket. They are unwilling to 
pursuie this research without the hencit of better proleclion f'or the results 
of their research clfTorts. They reported that Sone new tuchnology lroducCd 
by a private local company hlad already been pirated. 

On the satme visit. I found that the cut-flowCr growers association ex
pressed reltlCatIce to iiagLtt'urale a research program for improved species
through biotechnology without the assurance of beler prolection. The lack 
of'protectiot alread\ impairs tie ability of' local growers to import breeding 
stock from abroad. 

In hoth examples, the individuals had studied abroad and were well 
aCqlaintCd with tihe itflucCC of strong intelIlectaitl property systems on the 
research environment. li hoth cases. the individuals were perplexed whert 
they considered ap.roacling policymnakers to discuss their frustration, as
stuming thalnothit could be dote. was hard to see themselves as part ofi It 
this peClnt-u)demand for Strone.1r inlllctual lproperty protection. 

From Brazil. there is an :;aeresting exariple of a researcher who. after 
sltdv abroad, worked in a gou rntint-sUpported university laboratory. le 
has made sienilfica t inventions in medicine. Since Brazil excludes plar
mlacuLica, l'ns ICnt prolectionl. Ilopted the practice of flyintg to1 iro he has 
Eutrope to obtill aLi thent licetise patents there. Some ha\ been cotlliletr 
cially su.'ccsful. No econotltic activity has resulted in Brazil. howvc\er. 

Anothlcr Brazilian c\;mIl)le rti.ses the uCStioti of' ho0W Brazil is hlpcling 
it', developtment hy excludiiig certain fields f'rom patentability. A professor 
f'rom tiie Iltniversitv of, Sao Pattlo is the joint invetitor of'a haclerium that 
cfficiently produces ethanol fronti sugar waste (ba)gaC). While a visiting 
prof'essor at the University of Florida, lie and two colleagues made this 
invention atid were granlted a U.S. paternt. Lawyers for the university did 
not seek i patent itiBrazil, since none would be granted Under current 

http:Strone.1r
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administrative practice there. The U.S. patent has hcen licensed by the 
university, and commercial production is ahout to begin illthe F'lorida Sugar 
industry. Nothing is happenine in Brazil wlhere sugar is one of' ilajorle 

crops. 

A recent visit to Argenlina revealCd still another indication of' pent-up 
demand. '['hle 1overtmelnt of' Argentina has lon coiducted r'esearch for the 
agricultnre s'ctlor. Now. increased discipline over government Spending 
hlas g'eatIN redCnUd pihlic rCSOnucCS lor"Sntclh resCect'. This means that, inl 
all proabiilty, t point the private sector will hegin to pick tup thealie 
slack, in elTorts to appl\ hikher levels of' techiology to the aurictiltire hase. 
Criteria that gUide privatte investmctt in isearch will call f r higher levels 
of' intellectnal protection. Several intervie\ with governmient and 
privic ohservcrs point to this pOsihiliv alread,. 

A dilerent kind of 'xample. again from Brazil, illuntrates the damliage 
being done to the technhologcal inl'rastructLre bcCMsC tile intlleCtnal prop
ertv svstem there is sseak. particularls inl reiard to trade secrets. Again, a 
plrofCssor f'ron the Universitv of' Sao Patilo is thC soLrce o1 this example. 
lie stated that Brazilian companies are afraid toiutilize the Japanese tech
liliIlS for Ulitv aind ip)cess ill)proveentCl that are-,SO LccCsSfli in other 
COLkti'i,. Thesc tecliiques involve all the employees who work with a 
Iparticular prOcs,. iich nic.lnis they arc all asked to learn about the entire 
process so tlhey can Suggest ipllrove1elntS. This flies ill tihe fiace of coln
mont iniIuStriail iracticC ill Brail wherehv process teclilgyl is segnilled. 
aI'nploees are esposel to as ittle ic.hnology as possihle so that they do 

int becomli tarlts f lpredatory hiring hy cometiptihlors. Predatory hiring to 
othlain technolog, is rampant inllrazil. No )le has written abont this VC iii 
Brazil, hut it is clearly havine a silent but eIfcOl that country'sevatalting1 on 
industrial development. 

l'hese f'e\v examples of peti-up demand point to te negative impact 
that weak intecllual propertly svysmlls have oilthe developilelt process. 
AS vet. this demanlld is poorly organized and in at iliat is "pentlcas! Sense
uip..lTie examiples point lrhich part (oe not happen.in large It that 

StaiticliCs soill tell t,vCry littlc of thle storV. A good part tfle argtmentof' 

f'or rohusl intellectual pioperlty svstln coingrtience in devlopine coUnLltries 
must, iilite abselce of, S'ysteniatic research, rest largely oil anecdotes, which 
noiethleless suggest patterns oflwidespread barriers to innovative activity. 

1)if'f'usioin of' Benefils 

The introduction techolog inlo an econoiy has been shownof' new hy 
not only to cotribute handsolyn to growth, but also to polvide at lih 
social rale of return. We hav e Solow. Mansf'ield, and (tlicrs to thank for 
these insights (Solow, 1957: Mansf'ield eltal., 1977). Recently Mansfield 



WIy d U/10M Intellh'ctual Irope'r.y SYste Make%. S11u, 79 

extended his sltdy to identil' intclleuttal properly a1sanl imlportanl ingredi
ent in the prodLctiotno tel%stechnohlo, (Mansl'ield. I,98). This work 
centered on the U.S. econo yi. 

Whlt would Soow's and .'liNIeld's analyses sho\, i'transposed to 
devhelopi:I countries? In private cotnVersatiols, several of" Brazil's vell
reclarded economists have otlCrCd hellp in Msw,'er'ing thit qulestion. TIeV 
were inclined to think the analyses u e aS valid for Bra/il IS 'r the 

'
United States, Mith anladded coitinclt I1 ontethall the introduction of, new 
tecIhnoloLy' could hav aiilneven teI*itcr impact l it \votLldlit riil bcauseiC 
benl'it flron the slore of' techiolop licaiv- k ;iltd i)raciced elseanw 

sviere. Thev I lt thatstrotm inltellectial prolety, i)rotCtio ooLIltfiacili
tile the iit-LIltictiol iCw teCCiiltOlocy from101botlh iiternal and external 

It is not1ItlIV.lr;itld t-)SUetlC that hieiuh stiulatintll f'or reseatch and 
)rotection 'r incoming teclnology inl t country like Brazil would boost 
ecoomIinic griowktlh illndplduce a high social ile of,"rturn. It (oes not 
appear that imitation and .inig produce the ate I.eslts. 

(lhoIlai ieielf 'its 

What has eell Said thus Iar Ias contrated'Mli on identil)in lenel'it 
that ally couillr) in development cal expect to obtain Ir itself' From install
in a Ilihi-imulation System. The blnlits available to the global ecollnlmy 
f'rom itunifort. Iti h-stimlaiotiil syNstenil deserve attention ats well.
 

Inellectual property is both a Stimulus to r'esearch and inaid in 
con
ductilng valtlable tchllolotgy fl'ot)n Ito) place.place 

co ll'tthoTO the extent llh reseatch Ci he m(ilticlttle iltrilaiti~nal ilt
work s. tint reseatch programs., ald shaiited facilities, the role of" intellectual 
propetty protection is becomnin mote prontlounced at1the global level. Any
cotitrv that xvatmms its teseachers it)participate itl itlellt litlnali/ed research 
will anl to be surc tihe p'otectionm it pro\vides is equivalent to that ilT''rded 
!-c.carch participants in other countries. The '1emater the liif'ornllit (if pro
tectiv e the iss steslli, 'eatemr the raige o* pteitial 'esearchparticipants 
armd, )rStinialN . tile 1retlC'1 til'ecarlm rislts thai Ihln to pith lw 
ticipating etolti ries. 

litclectital property protectioll etables research to hecolie a llalet 
Im lot'nds. Bolt bl it and riv'ati futits illeltc'h o1'wOthxwhile isearlth 
programs are ultlitCwilline to Ctoss nialional houindaries. Suc'h wvillingmness is 
dampened where the malct effect of intellectual property ptrotectiotn is 
weak or linIted. More widespread protection \will provideit greater range 

3 jtuiaimlCtiacel, Aftis ('t ls Pastore, and Annihlt Villla.,inprivate Iv' saiions. 
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of candidate research programs and a larger pool from which to draw re
search funds. 

The role of intellectual property as an aid intransferring valuable tech
nology from place to place is critical for the world economy.4 Once re
search has produced results, the willingness of those who own the results to 
transfer them across national boundarics is boosted when their ability to 
maintain their rights to tie results is secure. Perhaps more important, tie 
desire of those in other countries who want iworeceive the resulls through 
purchase or license is increased if tlhe' in turnll call feel secure about protect
ing what they acquire. Moreover, high-quality technology acquisilion is 
more likely to occur if the suplplier is making a willing transfer. 

As a uniform intellectual inolperty system come s into l)lace around tihe 
world, we can expect not only higher-qLalitv technolgy iransfers, but also 
a greater willingness to conduct joint research fron transnational platforms. 
The sharing of lechnical knowledge within a protective environment will 
have far-reaching consequences for those conducting research in all partici

5 
pating countries.

Finally, in considering the global benefits of a uniform SN'stell, it can 
be projected that by fostering a faster technological pace inthe economies 
of more counlries, tileproposed uniform system will accentuate the -win
win" nature of' allincreasingly interdependent global economy. That is to 
say, with more countries gencrating new technology, the growth that comes 

0rom its introduction can be greater as that technology becomes more widely 
available through the action of willing originators. Those outside tileuni
form syslem to I' off pace of technicalcould be expected flal[ theurther 
advance and it)experience proportionally less benelit from that technology. 

REBUTTALS 

This section rebuts several arguments conimonly made insupport of a 
differentiated world system inwhich national regimes would remain indefi
nitely below the rating of /0 noted at tilebeginning of the chapter.' 

Special and differentia treatment is a concept that comes from the 
General Agreement on Tariff's and Trade [(,VItt). which forms tie basis of 
the world's trading system. The cmnepl of special and differential treat
merit is applied by the (iAT to the world's poorest countlries its they partici
pate in the world trading system. It is interesting that in section of thetile 

Final Draft Act proposed to the tUrugua' Round negotiators by Arthur l)uikel 
on )ecember 2t). 1991. relating to intellectual property, Ihere are provisions 

4 ttar an asse5ImflCli Ut it2 1 see Siemr odt (1t ).'. arious patlerns l uiitivity. 1w
5 

For tportrait ot juint rewcarcth acti'ity at the transn.liu allevel. we chapter 8.
 
6l-or a more c5ietnsive anaiysis, see Sl,cr.e
od (1990):h.7 . 

http:transn.li
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that would permit delay in implementing the protection stipulated ill that 
text by as much as 10 years. but there is virtually no provision for ongoing 
special and differential treatment. This implies that as far ats the (IATrT 
negotiation is concerned, pleas for special and differential treatment with 
respect to intellectual property systems apparently have been ruled out. 

Ethics 

It is argued by some that there are ethical trade-ofTs to be considered 
when envisioning a uniform intellectual property system tor the world. Very 
roughly, the argument is that poor countries should be granted special treat
lent because they are poor. This arguellnt implies thalt someone wills and 

someone loses if intellectual properly piotection is strong and effective, 
If intellcctual property is viewed as a tool of exploitation, it is easy to 

follow this argtileiit. If', on the other hand, intellectual property is viewed 
as a tool of development, as suggested here, then i different persl)(:,iye 
emerges. Viewed f'rom the perspective of Opportunily giniilMid lossVs for 
[he dcvelopment prl)cess, intClCctual property can be seen as part of' a 
country',, inf'rastructUre;. That is to say, it stands in the background and 
helps more things to halppen in the country's technological base. AS sug
gested above, it CnCourages iniovative people to "c nle out of' the wood
work.- It serves as a magnet lfor local private fhinds. drawing tilGill to sUp
port local reseirch efforts, which ill Itlrn introduce growth-producing new 
technology into the econlloilly. This is lurn aids human resource develop
inent b), providing niore research job opportUllities and by i1ernlittilig real 
technical exclhanele within research parks and centers where synergy is ex
pected. 

The more relevant ethical coi.sideration is how a country can continue 
vithIi a weak systei when a strng svsem holds the pronise of considerable 

opportunities fOr raising the level of' a country's technical base. 

Domllinance 

It is argued that strong intellectual property protection helps multina
tional companies dollinale a market and kill infant ilduiSries. Staled ill 
these terns, this assertion ha, enlotional alpplal, of course, but does nt 
describe acCatlely the d\'nllmics of' ItcCthnlogical colpeition. 

'T'his artliient aISSUMC inter aia that inly illlinalional Compilies 
obtain intellccltual property rights and that industrics in developing coun
tries would spring to 1ife if it \wre iot for intetlectual rioperty liroletction. 
In fact. few dcvcloping countries have intellectual property' systems that 
exhibit efl'fectiye protection. yet inl'ant industries do not spring Up there. 
except perhaps where copying is relatively simpl and highly prol'itable 
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(e.g.. pharmaceu.,Ltlicals. cassetles. and soVtware). Multinltiolals Ihat illvest 
heavily in research tend to produce valuable techllolo ', billit is not difTi-
CUlt to obselVe that a Iosition of domillance. oneC 'Car can iereduced swiI'fly 
to panic the next as leachntological innovation roars ahead. We can see 
increasing ilnstalces' in rhich Companies in develoling countries rise ip to 
challenge compalnies in developed countries. Countries with strong intel
lectual properl\ svs\tcms aid their companies in this global telchnological 
collleliition. 

E:colnomies 

It is argtlCd that a k eak iw!lILtUlal property system enables a country 
to clin access to l' rcioen techniolocy- iti oul paving for it. This approach 
has severe limilations as tastralteg, f'or development. 

This auilIIll Carries the supposition that disregardin intellectual 
properly. the acqulisilionl Cost of Ile\% lechloloev Canl bie Ivoided. AllhouIth 
this is perhaps true in ,onlic 'ields. ill others tilecost of' imitation is nearly as 
hligh as tlhe cost of, ino atiot. In still others., uotal\ pharmaceuticals, the 
price atlMiich tileimitation is sold is oltern learly as higzh as tlhe original. 
In both the Ibenefit lirce ridi vicases ctCed f1'0111 is redulced. 

In lockin- Ilirc broadly altthe issue of leclinolog acquisitnil cost, it 
should he nteltLhat al iidultial ritI'cj has a leclllology acquisilion 
cost. whellther it is allitterital or allexternal acquisitioln. If it Cannot hear 
that cost. the project is probabl\ not viable l'l other reasons. 

Another frefqullt Ctmment illsuppot of weatk ilitellectual property sys
lelis in developing couiltl-ies is that these c-OUtIies cainnvi hopeC to match 
tlhe research expenditures (f major multinationals. [he IBM research budget 
is cited aisliuer thall the gross domestic product of sollc cooUlltries. 

.\lthough that 'act iiav hbe striking, itis \urtli looking a little deeper. 
Swit,'erland has tot stopped stinlulatine reslearch because it is sinall. A 
relatlivel\ small blt toctiseld reear-ch ,'flort iayi have a relatively large 
impact ot the ecolonliv of, a small couttr\ . ,,\,te I hil visited Montevideo 
aIhalf do/ll tiles, tlhe 1tought Cmerg.'d that I rigtii\ mi,ght spring hack to 
lir'c help its Onetime role as Switzerland ofand dramatically rtecover tie 
Latin America if it \ould stinilate local research insteid Oflhinderint it. 

There is a1blrild rangU of 're'sch opoltllnilies opeii to developling 
cOntliries ;itboth the initernational and the dolestic lc\els. Chapter 8 in this 
VOltluIe makes the point that tlie rapid e\pansion oI scicnttific knowledge 
today llealns there are more lhii Ciii111-h resea'ch tarIIeets to 20 a t;ltl11d.It 
notes that cvoin tlie lar 'est Companies Can olIlonger slav abreast of, all that 
is happclling in their oMn fihds. ThCy are lurnill t0 lllianCeS With otllers, 
including small firls. This can include firms in developing countries. It 
well protected, developing ciLuuntry researchers will find niches where they 
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can contribute Ito world-clIass technical Iadvance antearn iiand forein exchange 
asvwell. The supposition that developing countries dI not have ihe capahil
itV to COndLct serious iechnobleical research is largel a statement of pre
sumed lack ol' opporfunity. Once that opportunit) is percCive..d thenatd 
bamcked b)I,a 0y.'llU"Cffe'cti\c proleclion for intellectual assets, the means 
to conduct research are likely to be' fond.
 

Local rewarcer.h in developing countries can 
cotmribtme to adaptation
and improvenient ol' the local technological base. Inglorious, incremental 
work can have a bIg CLiiulaltive impact. It is uIseull to letaway fronl 
thinking predominantlv ol headlile--rabbing technology. In the developing
countries, it is a loss when Ih heumlh. , kirm sorker who might have de
,ign',ed a beetter p" is inot slitvilotd to do so. Creativity. not the size of 
research Ibudgcts, is fllyu the crilical clcmCnt f-, results. Surely there arc 
isniLlch intlligen'+ce and crcalivity per capita in devei,,t;in, ,o.tlrics as in 
countries with a1dValced LCOIImmiICs. 

11is occasionallv asserted that a COutry 0iht to ha10v weak protection
l'or
intellectual properyI because it is less competiti\e interinationally. Ap
parently, a s,eak protective s etm is soneliohw e\pected to0 improve itscOlflpetiti eiess vcr t ite. From what has been said already, this can be 
show\n to iepoor policy advice. Competitiveness is not likely to he im
proved b'yweak systcns oh protection especially sintce a weak intellectual 
property sstem mav be mderminlinglc,..al impul.ses to inltovate. 

Prowess 'irst, Then Protectii 

It is asserted by some Brazilians that Brazil deserves to have a strong
intellectual property system, but only once it achieves world-class stature in 
research. In the interim. something less is appropriate.
 

Does this mean that Brazil's systelm should be upgraded only at'ter all
 
fiCld.s of' have
research atitind world-class levels of achievement? What 
about the interim elffect on fields that are nearing, or have already reached,
world-class levels'? ,There are sonic illBrazil. Are tie to he denied intel
lectual property siafeguard,, until the laggitig fields catch up+? The ability of 
the leading fields in Brazil to attract futinds to support research is already 
hgiiinegatively affecled hy the lack of' intCllectual property protection. 

iwe asu.lml41e thai acliCvitig world-class stat ire is desirable sootier rather 
than later, it is not clear ho\ achieving it sooltier is boosted by inational 
strategy of \wcak protection. Strong intellectual properly sal'eguards seemi 
likel, to speed ralher than retard progress Ioward WOlid-clis, achievemetnt. 
Brazilian researchers at the verge oif world-class achievements are then
selves calling I'ora stronger init Ilectual properly system inBrazil, whereas 
most of tlhose Urging continued weak protection are quite distant from re-
Search. 
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TRENI)S T)WARI) tIGl-;I,1M ATION SYSTEMS 

A survey of national appIoachCs to intell.ctual property around the 
world today compared with I() ears ago wOuld show remarkable change. 
In the developed coli'trics there iS a high level fI Irlllcill a the basic 
concepts of intellectual propcrty arc tested h\ new forms ofl technology. 
There is also tension over hr,, to achies,. higher decrees of conuruuence. hut 
that ol).ective and those hasic conceIpts arc not seriously in qtnestin. There 
is also ferment ill the devChlping LUIIII'ieS. 

Mexico. which experimentled %%ith destruction of sole basic intellectual 
property concepts in the 1970s. refloniled its s\stenl last year to brin i t well 
above the 7f0 rating notcd carlier. A+.rcenltimi has recelly' put b. 'ore its 
col gresS aIdraft patent li, ssith a Strikiuc reseinlance to the iie exicalnew 
law. Officials o the twrocotllrics conlerred otn the draft. Chile moved 
forward early h;+st year. and the Andean ('ommunity countries are close to 
reform of their comilon intellectual propertv regine. India has reform 
under consideration. 

The forner Soviet Union. shortly before its collapse, made dramatic 
reforms in its intellectual property system in ltanticipation of conversioln to a 
niarket-driven econt'. The reforils en inclidCd a strong trade secret 
I., apparently designed 1t piCVent loss of valualeh tiehnoltogy bottled uip 
lntil Inow in state ins(ilutlons. 

Starting from virluall' notlhing, the People's Republc oif 'China has 
instituled llallt' CeC'l1CIt , of all effective intellectual property system in the 
last 1( year,, alil, continuesIo IOve in this direction. Whether it plays any 
part hi (aily acti\t, is not clear. although there are r,.'pors of enforcement 
litigation inl Some fIelds that point ito a concrete influence. 

Bra.il has oil the drassinc board reform in Several area,, of its intellec
tual properly sy'stein. Ill addition t0o Ile \Vll-publiciied patent law reform, 
this includes work on Seplaiate draft lass for protcMinllOf selniconidictor 
chips and plant breeders* rights. This is particularly interesting because 
these are areas if the Sy'sten that the United States has not raised with 
Brazil. 

There inay be resistance to reform from sarious Llarters in variotis 
coLuntries. hut les are advoicating less protectim or no proitection these 
days. 'oday, resistance often comes froita dislike ol' being pressured by' 
the United States rather than1 front all\' deep SenlSC that reform is ultilmatel, 

wrong. 
It ap~pealrS that as cotuntlies shift from comaintl economies to market

driven economies there is a correlative shilt fron weak to strtln intellec
tual property' protection. This is surely more than i accident, yel ntLl quite 
an axion. Where the stale is the only actor, there is thought to be very little 
need for intellectual property. that is. for rules that delineate the positions 
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of ollipeling actors relalive to rue'., lechnolocy. (This is not1 true, however. 
where international technology ewhance,, :,.-, involved.) Even w.v'here the 
state only mandates o luactlions ,.ellip actors, there is reduced need for 
intellectual property. lh',,,ever. s private competition plays t higer role 
in ecoollllic acivitv. intellectual property au,,tllles a more prominent place 
inl fhe technological i rasLtructur,: of it COuMM'\. 

INSTI'ALLIN; I'NIFORI. III<II-STI',IMLTI()N SYS'I'EIM 

F-or t national intellectual iroperty sstem to w ,orkthere mut first be I.
judicial svstem tlhat ', orks., a precondition that ish nll i.Sin. Because of" 
this, intellectual propertv protection has simpl been tried ill imalnnever 

cLountries. ,'\lthuo-h there laws oni the book,.
are they do not influence daY
to-day act i, it. 

Recently, the \V rld Baink beguan \ork oi a project designed to helP 
Venleuela ipgra& itsl judicial system. Whether ant, atlention will he paid 
to inltellectual proprt' a, a sub et of thle oserall project is not cle,v. but the, 
poIssibilil of' assisting in the creaition of' specialized courts for intellectuall 
propert, vwould he an option v,' orth considering. 

Fotr t niional imitllectuil )rope,,rty sNstim to wko,., there mntust also Ie a 
bureaucrac,. that administers the sy,,tem fIirl\ and efficiently. The fact that 
this prcodition is ASO otCn missin, is another reason that intellectual 
propertl prote''tioll hts never reall' bel tried ill mn.'V countries. This is 
partly' a problem of' resources and pirtly atp h'bleiof' training and adilnis
trative methodology. 

The palint office is typicall\ the most costly element of,' a national 
intellectual property '.stlll. Yet patent offices generate sig.inificant rev-
e'niC, includine, forCiiu e:hicla ithrotuh foi national, e fecs) the treasury. 
Iateint olices t,'picall I recci\e less from the national bLldget thili they 
ct_1tribUt,. If' paitlit ofTices \\. ere peimitteld to keel their fec income, greater 
progress could 'ell be made inllupgrading their administration. 

Wheln intellectual propy' designed, attention is usuil syslcis ae most 
ally' gi'en to the levels of' protetion to he am.i-ded by the sstlem. More 
censideralion needs be ,',stei desiltn, toio gi''en. during adninistrativ'.'e 
ind jtldiCil cost reduction otl1)'LunitiC,. [or eXamlC. greilter eml)lisisi. 
should be gi.en to efficiently' proltecling trade crets beclUsC the ire ''ery 
lto. cost aid, if properly inplelle tCd ' Can1 Shift tihe businneSS Cutlture of'it 

coiinry to greater emphasis oil illnovalioln. In tlhe patent area, ioie .lltell
lionllcanl be gien to utlility ipiCs ias iasupplement to o'dinary ptents. is is 

71r +1iia , . chwlughiful diSCuSSirll, %, UI, ( t990). 
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the practice in (erman and Japan. It is probablethal man\ palhnt la, s cllan 
be simplilied to reduce admlinistrati, hurdens. 

At the internmional level. he done t hlprire countriesiore cnll lid de.s\ 
that seek to ,S',,,t.'s.install high-stimulhatiir Successful s.IpS to,,iard Cx
antinittiotl of patent application lv taitatollrl1 pitnt otfice" hasve keln 
taken in Africa and Europe. Te l'atent (C'ooinatioi lreat. Crv,s i,,ork
able bais for linking nan., pteUnt ofices si tlit costll dtuplicaion of effort 
cali be eliminated. The trc;t\ could Ibe bs ii inteallilonaluidert'irded 
COmIpLter netork usint,saellite Connectloll. lhe resulirie data base could 
serve collateral irflitorrtion prrt),oscs as s, ll. 

More and better i, needed for officials ho ldiniste.r ds\eltrainin|, i.I 
itlIectual p SS temlns. \orl PIrop

erlv Organi/atio and national pa,.'t offlice" In lIur.op. Japan. and the 
United Slates Ia\c made efforts ilnthiS reWg lld.il the e\lpidi(lig ii,.d 
warrants more effort. 

Also at the ,ion. ollltl 

ophin country eri'ift.y The InhteI,,ltuil 

level of- internationll cool)erat it i,,t,orth that 

refle'x, as free tradlc agreenic ,, okelln tonis are i'lhiuoued, attention ieine 

greater coneruence in intellectualnpqlcrl, systeis ariogie participating Couintries. 
For example, representatives tront Br/il .AtIullira. Pracua, anidLttu
guay etIlast \'ear to consider their I-crpeclivte sstens in \i\ of progress 
toward creation of their comrmn market. The North :\merican I-rre Trade 
Agreement ncgotiaimorS include ia\,orking group on itllctlual proprtry 
system congruelce,. Of course, the L tvpi ('ontrmunity ha, been lt %tork 
on a higher level of congruence for sovel decades, aind there ha;\,e bcen 
interesting achievencents in Africa. 

Attention to cost reductiir i, not arnexplicit focus off ianv of' these 
elorts, but centrali/ed examinattion is emerging as itlogicil implication and 
this reduces co~ ts. 

The wt\\orld is w\ell on its way' to a tutmlrli. high-stmnulathior s st.nt. 
Although at a momentary impasse, activities in the Urui.gtI Roundlruay 
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that relate to intellectual property point in this direction. Acttn theb 
United State,, in its hilaterid trade rClaltions keCpS rasinehg the qunCStionl of 
intellectual property. lho%.%evcr, a.S nIttiOe COllnric" Colie to appreciate the 
hbencfits they staid to Laill I'-oltl installiilU hieLh-,tiriulatin ,,,,tes,. there 
will he increasing mtvement tos, ard a uniform worldv ide Y",Cen. 

M' T U S U";I)N 

TechnoIogy. not ideoloe,. increasinels driv'es niuCh f1 Oh," world's ac
tivity. This mlleans two thing,, Ior intellcttual property. First. ideolo cal 
arIuJInCntS aiarNrst sriti2 ntellCCLtLl propert, prutec'tiot ,,,ill I'vde. permit
tint a frsh rtminatior ofl it,, po,,iti\, role ii (d.elopilent. Second. the 
Close Connection ev.cUl protection Of itllCllctual property and the crc
at1tl aMid transfe r o.f teO.l t . v,, iill ecorre More 'i(lt. losteriu. orealer 
apprecialion ot, thi, positive reole.
 

The unilrorir. hih-slimlatior ,\slter lroosed here 
 is in eftCI rtid
cape ofI ,,,ternsm, d cr.ativlt i" entcoturlaged. It hir, lle abili v, hich hFri 


ity. in ctninclior s, ilr oihir p,)1 ices. tolFri 
 nto action marry people who 
arc willing to e ttle, aridhet their itere, I1o1nc1\ io birne inventive and 
geltinu2 somrething for it. This cant he a powerful tool of econtlolic develop
llerill, mne that can release creativitv v, ithiji a conntr\ ,while linking it with
 
activity and avances ill thter cotitritru,.
 

Re'turnLiir to 
 the of and Niarield aal lses, lie more teclnology
 
that is availahle to t cottr 
 frorinl hoth internal and ex\ternal sources, the 
greater is the stimulis ttuisard indiunimos ,.rnowth. lree riding Can make 
te.:chniofloyr jlilable itl sotIe f'ield, hit riot acros, tire spcruinI. Ot bal
arice. at.l\ heneits that Cat he ascribed it) frec riding, are iot)re thn,,)ltsl by 
the dtl1tn1U2aC1 it cotImry,'s, Ichnohruical infra'structurc sustains I'r lack of 
intlleclual polpet\', protectionl that ,,orks well. li view of tire prospective 
benef'its to be cained hv' coninlriels in deve_)lopment, a iiforIn intCellcCtual 
property systenm mtakes s.nse for the world (see "ale 3-1 ). 

I'ABLE 3-I Sunmnary of" lBernefits and I larm of' a Uniform Systel 

13,.'n,.. ihH,,larm 

B M NIl' 10,1,1 1)11%,,lh. iC ,.L' l,' I)hII iics,., "pirat*,.,,' 

1 "+ tL'tlllf ILJ'+.uni t t 1111)1'I isi productsrrrurelic1.'l tiu l . l'i.'i.h 

1 1tM 0'l (L ONIKit i I re.+'lltr 

obal1h~l£\p~on s l resea~rc~h 
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Harmonization Versus Differentiation in 
Intellectual Property Right Regimes 

CLAUDIO R. FRISCHTAK 

NATIONAL INTEREST AND INTELLECTUAL PROPERTY
 
RIGHT RE(;IMES
 

This chapter starts with a simple proposition: Intellectual property
right ( Ir) reginies are not established independently of what is generally 
perceived to he in the "national "hatinterest.' is nearly a\iomatic. at least 
in countries that have reached a minimal level of' political development. 
l)efininrg the count r ' s national inlterest u,,lally tals to elected otlicials and 
polic\imaket-r Alithotuih it is unlike, ecrv Loverirrientthat ,inle deci
sion has the nitional interest aS it" 2!overning1 Criterion, the choice of major 
lecal and (lvehllloetl ill'tiltlion should has e (and. I stuspect. normally 
Il this criterio, at it, core. 

Althoulh polic\lakers h nlot condct CO)ile\ cI.'uklliOlln s,hen ar
ri ng in, msCh (lCiSiOib . 'l11t proces's 111.) an e\erci,, in socialk ellare 
maximi/ation. As aruied in thi, chapter. there ar te, ground,, ill terms of 
either national or ,hl+ohal ssclfare other th1anl to miinii/e the prospects of" 
econm ic coitiflct retaliatoh) 10r all coi mr Ati, to +rhidt!h. \ 1tii1irrn-1 R 
regiies,: there are e\en lesser erounds I*or clairniug that Il(PRrei-illes Should 
hie untilorrnl\ tight. At theimost cu'eral lcs l. there is certainls nt rea"on 
flr countries to share social ,, elfare tunctions or preferce lrderiig+., tIt
 
,,uld julstify 
 miforniits ill level,, of1protection. Tle fact that entorcement 
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costs and budgetary constraints are different makes the convergence ofl IPR
 
systems still less tueaningful. at least rom a social wellt"re standpoint.'
 

IPR regimes should accommrodate Ilapir StrutuLIral shits in tie economry, 
particularly the progressive milliiltrllaionofIf t production ILuinnovatioM base 
in the countr\. Yet. as suggested bhlo, ct.hanges in It'R\Steltns shIould n1ot 
necessarilx be unidirectional or patterned alter 'MaindiVidual m1odel, namely' 
that ol" comntries at the propcrt\ rights legislative aMd enotrcetCVl lrontier 
(where ollovirr the lmlitier rd implies increased levels,,of protectit). 
Developed countries" regimres ar resptrnding to intense techiroloci.al coln
petition hv alteptnlting to |na\irrti. the returr frontl their technohgical
assets oila. al .cale. el ill c tllllfics es illIR sv'ho -v s nh .I , , Is .re 

f'ar 'trlm consensual. anrd it is sollclillcs aeIlld tlat protectiom Ilray have 

reached cxcessie levels, to ile detrillnlt of diffusion and technological 
inntrovation. 

The purpose here is to discuss the relaltive merits tl a differetttiated 
verstis a 1omoeneoius IR Vsvstur. This chapter argtuS 1r 1tI'R regites that 

are differentiated accordine tt the levcl of' techntological and prrduct ive 
competeIce, sO as to slpport Icountrv's ability to absorb, adalll.nda telr

tielechnolony. There is little illcc(nttnlic tlr\' to slppolIrt comvergence 

of tPR ,ysICIIS IcrOss-cnir\ IrtiCtilarl if' ctivrClnCC mean;+lls,Ol basis. 

at increase itl the level ot rotection itt devt.lopitrg and itndustrialiinn cotitrics. 
This is true either frtm an ilidivida cotr\ stantdpoint o- from a global 
wellfare perspective. FIrthermore. coutries v,ith large research cndow
tnltits (to[t belie\C it is to thleir benelit to looseIn their tIt slandards,. nor 
do industriali,iti countries see hrrefislexceptl flolesser threat of retalia
tion ) in equating their legislation and eiforcenilt practices xxith lhose of 

tie couuttr that is ittile lorefr-ot of tie rrovellreit tmosard tiuhrter reinies. 
nattrely, tire trited States. 

This cl aptlr sugests that it is tmlikcl\ thal arr irdustrialiing coutmtry 
\ouhl he scrmilte its kioliiterest by cop\ig lie legislatiot and Cilforce
metnt practices oi itdc\eloped count r. Both Ira\ ,arnt to fllow or have a 
set ol standards as utuidelilres: def+inition olfsuch slallttllmilitlrll bul tre 
dards shtould not be a nrere rllctior ofl tiele dex eloped coullrt's lperception 
of,%khat cotrstilutes tIlemirrirutrm: ratirer it shottld le patterned after %%hat is 

e\,.tllll ith,k
'Seerfile . ,"illln t,Ic t I'am " 
it i.l l ,.tI WI'()2111tJLI.r. Ii 1I97 11 it\'t L iU l PtH I'rter ()I0,1ilU,111ui1 t1iOrtrLCtd t llltddl 

s lidCl'tl,r1 till h tIF< hlIIriI Oer I i It .\I, t1hle1(1 O Il e\ 'k I 11rt1111111i it 
%.lanrtdard[hm 11lltCIIl-ILt-l1CdIPI'R flhe+ II+,+0IAI I + ll.u hallli[.10| 1I(01
 MC Ol1. Ill i lhe OlhtC 


, 
l LllihOtrll ticmi 'R',.le r lti ki1ecc,ankrit n t lI inii - itlr" m itt t l + .ll in 

lile PJInls ('rOe. liH tol. 9I9 L rl l 1,1 l s1 .1 111,1101 illtlenllcd 1 I1 u,u . et.utim.lI 
tr tmiient ter'k.CI t iCiel 1ie 111d lnr.igni plirmn ts liri.te 2i tie ,p1LI ll t ftie ss\smn.is Ile 

generall. tell ftridit tidiotle lnlrcs r IL itd" 

http:ter'k.CI
http:techiroloci.al
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practiced domestically. The next section discusses some of the economic 
reasons for differentiation illI'R rcgilnes. It argues that lifferences in 
individual country characteristics, stage of development, and bUdgetary constraints 
make differentiated regimes superior from a domestic welfare perspective. 
This proposition holds as long as a illcountry's insertion the global economy 
is not affected by choice of the I1< regime. The following sectim examines 
the cast; when this asstunption does not hold. It suggests that difei,'nliated 
regimes may entail substantial costs for developing countries in terms of 
trade, investment, and technology transfer flows, given ihai most are rela
tively open economies. The last section concludes with a discussion of tPRs 
from a global welfare perspective. 

CASE FOR DIFFERi ,NTI ATION OF
 
INTELLECTUAIL PROPERTY RIGHT RE(;IMES
 

There are substantial intercountry differences in IIPR regimes on all key 
dimensions: the level and scope of' protection, the mechanisms used, the 
strictness with which legislation is enforced, and the way violations are 
penalized. Inl tilecase of patents. their duration varies considerably (5 to 20 
years), .horter terms being more commonly found in industrialiZing coun
tries. With regard to ihe scope of patents, most countries have exclusionary 
rules, except probably for the United States and Canada (where only scien
tific principles, abstract theorems, and atomic weapons go unprotected ).3 
Working requirements atnd compulsory licensing are also widespread., The 
latter is permitted if patents go unworked for one to four years, with shorter 
periods in Latin American countries, moderate (around three years) in Ails
tralia and Southeast Asia, an1d longer in [LtIrope. Again. no working re
quirements are present in the United States or Canada. 

0Although there is greater agreement i garding what, ' mes under copy
right and trademark proiection (the former generally c,nprises works of 
literary and arti tic expression: the latter focuses on any symbol or message 
that serves to identify and confer reputation to a product or a firm), there 
still remain differences in the length of protection and, more imnportant, in 
enforcement practices (including penalty levels for violators). Difficulties 

;A Wl() review of major crots-countrv dilferences., a sunmnarized y Estaclle (19)0: 15). 
reveals 1t11afor patents, "txemp lions of coverlge arC More treqieilv fouInd illless d,'eloped 
Cotinries .. .49 counlrieN eLlchde from pmiiti pioeci ion pharlmaceutical products. 45 exclude 
animal ,arielies. 14 exclude miehods for lrellmenl of human and animnal body. 44 exclude 
plant varieties. 42 exclude biological processes for producing animal and plani varieties. 35 
exclude food products. 32 exclude compuler programs. 22 exclude cheniical products, 14 
exclude nuclear invenions. 10 exclude phurmtaccuiical processes. 9 exclude food processes, 9 
exclude microorganisms and 7 exclhde substances obtained by microbiological processes." 
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in enforcement are also a critical barrier for upholding the rights of firms 
relying on trade secrets in countries that recognize the legitimacy of this 
mechanism (which nany do not, on the basis that the lack of disclosure 
disqualifies proprietary and closely held information from being protected 
by the IPR regime). 

The differences described above are at the core of major conflicts in 
international and bilateral forums. Much of the discussion has centered on 
patents and the protectability of a group of products comprisinrg, until re
cently, foodst uff, chemical s (i iud irg fertilizers and insecticides), pharma
ceuticals, and their manufacturing processes. A number of developing countries 
have argued against protecting these prodttct groups due to their perceived 
importance in fulfillinrg the 'basic needs" of the population, and on the 
grounds that countries should not become hostage to fiirms from developed 
countries by granting legal rights (ipatents) that allow for monopolistic pric
ing practices. The affected firms, however, view the exclusion of certain 
areas from patentability itsattempts to free ride and subtract froni their 
profits. More recently. discussion on the scope of protection has beer 
extended to iew areas, sutch as integrated circuits, computer software, and 
biotechnological products and processes, including not only microorgan
isms but biocngineered (transgenic) plants and animals as well. Inbiotech
nology, positions differ not only between developing and industrializing 
countries, but among th, latter as well." 

Flow are those substantial intercountry differences explained'? They are 
certainly inconsistent with the concept that a uniform system is somehow 
ecorOrnicallV superior, unless countries were acting against their self-inter
est. Yet it is unlikely that most countries act most of the time against their 
interests. It is true that certain types of legislation, policies, and bureau
cratic procedures or practices often generate groups of "special interests" 
that help perpetuate or shape existing institutional and policy arrangements 
that are not inltile country's interest. This phenometion of "capture* iL:well 
recognized in the literature and is probably present to some extent in most 
countries [e.g., see McConnell (1966)1. 5 Yet why specifically tPR regimes 
that do not conform to the paradigmatic case ,as defined by developed 
countries) are the ones resulting from bureaucratic or legislative failure is 
far from clear. 

4
Most cotinries. forexample. wilth tic exception of theUnited States and 'tr,. do not 
allow patenting of transgenic arii.,,s (except microorganisms), although the appellate commit
teeof the Luropean Patent Office (1:P ) was reviewing an ET'() decision to grant patents to 
such animals in lare [;O. See Barreto de Casrro 991t:3). 
51h theory of capit:, an he considered closcly relatedto the economic theory of regUtla

tion, the central thesis of' which is that "regulaion is acquired hy the industry and is designed 
and operated primarily lor its See Stigler, 1971.benefits." 
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What could be argued is that required changes ill legal institutions or 
policy regimes only happen slowly, becLse of entrenched interests. Fur
ther, it could be argued that in the Case of countries that are not so politi
cadly developed, where debate is thin and acts of' government opaque,are 
changes occur arbitrarily and without strict correspondence to tile national 
interest. Nonetheless. froni such considerations it does not follow that such 
countries should pursue or pattern their legislation after a single I'tR model. 
Many countries may in tact have I1'R legislation on the books and engage in 
practices that are outiatled. reflecting [he needs and capabilities of an earlier 
stage of development: a case could be huilt that they should nigrate toward 
other models of protection. Yet economic reasoning does not seem to 
suggest tile superiority of i uni form model. In fact it even raises questions 
about the need for protection in the first place and points to its adverse 
welfare implications, particularly for developing countries." 

To Protect or Not to Protect 

Although the economic ratiotale of patents and other property rights 
instruments is disputable on theoietical grounds, countries with the most 
productive innovation systems have fairly comprehensive tI'R regines. In 
some areas (such aISchenI icals, plarmaceutical,. or scientific instrlents), 
where innovations are costily to generate but not is hard to inmitate, a strong 
patent regime (or other f'orm of protection) is probably Clite necessary for 
firms to be rewarded for th,.r innovative efforts. Yet the need for patents 
or alternative 'o,'ms of protection is ;nost clearly justified in the presence of 
domestic research capabilities. The presumption in this case would be that 
the tnissing link to innovation was a structure of' incentives strong enough 
to mobilize this potential. What if the laIter is missing, and tile country 
lacks even the basic endowments to progressively build a production base 
in the relevant irea (ats iii the case of* very poolr countries)? Then tile 
presence of a patent or othel system of protection would have little effect 
either way. The country would still pay for the results of research under
taken elsewhere in the form of imports. It is indeed suggestive that many 
poor countries abide by f'airly tight tpl\ systemis (when one considers that it 

('Sce Prilo Bra,a (It990:32) for all excCltCIII Mid succinct rcviek. tic notes that "overall. 
econonlic theory has raised more questiaos about welfare implicalions of intellttctual property 
thati it thas answered. D he ory of intellectial property protection is fragilented and provides 
no robusl ans\er t) the questions o lappropriate or o)timtl level of protectionlunder various 
sets of real world circumisiances. in particular, its relevanice to developing cotntry concerns 
must he considered marginal." 
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may help minimize frictions with major development aid donors or trading 
partners. %%hilehavilg no major adversC cfeLtS donieCtically). 

When research capabilities are weak hut the Cotltllry his a substantiial 
productive potential. capable of copying, reverse engincering. adapting. and 
transforming foreion ijn0 ations into marketable products doimiesticallv. then 
there is it strong econolnic incentive to produce oil the basis of foreign 
innovations. In this case. the coLuiltrv' woldce better oilT 1 diSaflO ill or 
weakening protection, ol Ihat to so ould lead a netothe basis lot do %% to 
income (welfare) loss in the flrnill of, rosalijes and rents transferred abroad. 
Moreover, lower levels of plotectioi ss ould ficilitate Cntry, drive down 
prices and excess profits, and maxiini,C dilusion rates. It is not by coinci
dence that countries that were ranked (in I98,) as havin the most inmad
equate tI'R regines were composed solely of those comnimanding signilicant 
industrial capabilities Mra/il. "ai%.an, Mexico, Korea, India, China, and 
others: see International Trade ('oinmission. 1988). 

There are two problens with this reasoning. First, it is assulled that 
the COuntry is imlIune t0 'etllialtiOll and, m1lore generally. that trade and 
investment lows are not alfected bN a COUIIIV'S domestic policy choices (a 
discussion that is taken up bClow. SCCOlI, it is assimetl that tile absence 
of protection has no impact oil dolesltic research, to the extent that research 
capabilities are absent. In fiact, rarely is prodtctive capacity totally dissoci
ated fromt research endeavors. For research it.,el f is an activity character
ized bv a continuum of subactivities ill which producers engage anl routin

ize to tie extent of their needs. 
This set of subaciivities can be conceptualized is originating froll adaptive 

efforts: scalills down imported processes and making thel consistent with 
the use of' local raw materials: changing producti characteri tics. including 
redesign to conform with the local environmenit: imlproving productivity 
through mlinor innovations and controlling for product qluality': replicating 
and progressively mastering all aspects ofl tile existing technology: and fii
nally, engaging in formal alld structured R,&i), while engineering the pro
cesses to bringInew products to tlie market. 

Thus, when choosing levels 01' proectliOn, countries With a productive 
base fice the I'ollowing closed-ec lilny irade-off: how to establish a struc
ture of' incentives (ill terms ofl levels of protecliol) tha will stimulate do
mestic technological efforts, however frail and entliative, wiithoti curtailing 
productive activity dependent oin the use of' foreign ilnlovations. It is as
sulied that these are innovations that call be reverse engineered or copied 
by other means and thot, if patentable, woIld m1otbe licensed to doinestic 

producers, short of substantial additional costs. 
A tentative, schematic answer is presented ill 'able 4-1. When colpe

tence in production and research is insignificant, whether or iot to protect 
is immaterial. The country should follow whatever system minimizes con



95 ilarm-ii:ation I 'a'rmu. Dif/a're'ntlia in IPR R'.tim,i 

TABLE 4-1 Competence and Optimal Protection-A Schematic 
Representation 

Poo{r Induslinali/ing In1(1(1triahlig Indusiriall 

'i nt ries, ( ana es 'oat tri,(tt nries 

Production 

R c 
Level 

('apahiIttlc's 

rch ('; pabilitie,, 
t totPrLCiejtn 

N 

N 
S/AI 
S 
I. 

II 
NI 
\1 

It 
II 
II 

Note: N = it: S - sm;all: t l'aite: hlight; tletett a I \= nlod 11= ...... te: = n. 

f'lict and the probabiliki of retali ation (1although that itself' \would he small in 
anm, case). As prodtuction systelus bectme miore COtlple.x. ut research still 
lags. optimal levels of prttection \ill probablv be positive hutl low. As 
pridtuCtion capaIlililic., expMd dttd IcChtol,ical acti'ities ittetsily. pro
tection levels shlould itICreae accoirdjlily. 

11 appears tllat flo industrializingc coutllrcs, no protecliotll is not all 
taptimal choice: noar is unilorntit\ the attskscr. Eve'n wilh the decisioln to 
establish a posilivc level of prohtcttll on) cotnlomric \ ellare gttidLMs, the 
object .f)' protectiotn and the corresptondintg tliechnittiilll arc 11(11 iven ex 

/.\ll Inc''1111111atile. thien .01oo' / bt'btadIOta' o' p'oi'tlioll? I low 
should ItR regitnes he tailored to individull sectors OFI parCtcilr technolo
gies. consIstent \wi th the stage t01 al' elOptIent ol the cotltitr\ or its parlicu
lar circutmstanctes' 

It is important to stress that approapriate instrtmletts of prtlectioin al
ready exist. I)eliniig the scope of protcctitn aid pfairing technologies or 
product groups w\ith the righnrt itistrutnt xOmIhl depend oti ctultttry-specific 
circtmstatces. It) illustrate, ltake thsecase of nleclllical tecui1t1hieCs. the 
masterv of' which is critical for countries tat luome hetild tie initial stages 
01' industrialiation. A particularly appropriate s5stetn to slitilatle minor 
iIvetntions Ortilllplt\elllents tl tI ec.lt il nilia re '\,.here a n "'inellti\,e 
step'" is absent) \'sonl d he utiilit\ tia(cls or petty patents (a, used by Ger
iany. Japan. South Korea. and tru/iI. amiattg others). These iIstrtlnients 
protlect Imltor innovations, generall\ obtainead as prtoducers attemtpt to im
prove the produclivity of' ntchincry. Ptotecttt levels are lo\cr than they
waould have been if sutch itnosvations were patetlahle b recular tneatns. btt 
are nometheless sieniticant (as evidenced h large utinhers of utility' Imodels 
patented ill Coutlries that alli\\ for such a tmechanism). 

Ilt the biological sphere. an interesting case is that of plant and seed 
varieties. Most dCeelo)pitIg countries leave t lern unproItected. ecMUtse they 
are part of the I'ood chlin and thus perceived is fulfilling basic needs. 
Among those coutitries that consider plants and seed varieties legitimate 
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objects of intellectual protection, most have signieiant research capabilities 

in plant genetics and utili/e plant breeders' rights (t'lRs) as the basis of' 

protection (e.g., South Korea. Argentina. andI ELuiopeal nations). The United 
St'ites alliikes or reglir patents. depending whelher thetle of' t'lRs on 

plants ire reprodLIced se\tailly' or asestially'. Th ddVta'1_1C of tItBRs is that 

they do not constitute an impedinent l'or those el"0ed in re'arners o 
search to re'rfoduce protecled varietiCS f'otheir tvll iUse. I'us do require 
commercial seed pI)rOdLicerIS I)pa' rov alties to breeders. In countries Mhere 

agricultral [pr0(dtictll is still cont.enltrICd among1i sImll ililedimfamtlsll I'Mn, 

such an arrangement iight be supe'ior to Iraditional 1.lltntls. which Silg

gests again hal thel particular protcCli\'e IrrangeilICnl shOuld reflect coLuntrN 
c i rc' i 0llst es.an c' 

For chemicals, phirm iceuticals. and bioleclinological ilventions, there 
is the choice of, prolecting either products , For industripr,'ess,, Or both. 
alizin couintris, it is argualC tlhaI the palenlabilil of' prdtlCtls lighl 

precede that of processes. being illore consistent illlthicr small to illoder

ate research capabilities ill[I 'l i1ille illg Of liOC'CmC l M11aillilfb, argi\ 
ability to introduce new\ prdtsic, to the mirkCt. The conl.tiuing inahilit' of 

most counltries to hing70l , plductsI lore o (even fllolies. stLuI_,Css that 
proltctioll O 'Iorepi lroducl iinovations il these areas \\ill not have a 
detrimtental cffctc, ilt friii hail asicall\opy'ccepl o Io M locilly' ULpatiLable 

products (but haie failed so far lodc\Clop research capabilitics ol' atlly 
signit'icance). To tihe colltrar\. elealer Ptectioml mighit.actilly henel'it 

local research instilutes spcciali,,in ilnareas ba have lil attracted ihe 

atlentioll of, major iiier liomial prduiccrs, Full protection might also be 
appropriaite in th holcichnlolo area,. whCrC rescalch ald produclion are 

intertmined. andthe lag hc cllec \cloping coutilics and thosC "orkit at 
the research fronticr is quite lairge and groil ilg. 

The )rLuiipl)i0ht so far has Cei that ills I'Cc activities akc place 
outside the colllllrv and Ihat local I)rOluicCrS c I)f tlhearC 1'pablealprOlpriatilng 
llarketahle results of folre'i,,l \ different perspective is offeredinvetCii(u11,,. 

if it is positLed that certlain IinlosiM ioll,ca.lnoi be coIpied hcauSC thC' are 
kept iasunreachable trade ser r het, tCV hC hl tllatdoecaus to arCa 
tiot coitaniiltd stufficient interest tfordCelopd cotLI lrV [istilloils to allo

cte sienil'iCant R,A) reouirces. IlII this case, protection (ho\c\er strici) 
causes nto h\ The country ma\ i I'act want to targetharill, definition. 
product groups or technologies in which it is of particular interest to pro

vide additional incentives. by' establishilg higher levels of' protectio11n. 
Au illustrative examnple ,,ould be f' llillof' certliil l for Iropicil 

diseases, for which the iarket in developed cOtlFlries is sliall. (;rintiili 

full and strict protection co'tld only' be to the advaltage of the developing 
country; in fact, once again, the prevailing system in thl developed country 
is quite immaterial from the developing Country perspective. The latter 
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iay find its interest is to grant higher levels of protection., co mellstirate
 
with the potential detitand for tileproduct (and the inability of' local re
searct.hers to Ile illios alionh. n the extent Ihait coLntries
bling forth Tlits, to 

have different needs o- techt:ological preferences, tilefree-ridineg motive in
 
a developing cotlltr\ \%ill compete s,ith the incentike reqtirellents for ucll
erltin.c appropriate technolocics. and it I.a be illthe 'Onir 's il'rCst to
 
target protecliton Iomr ,ich techllolgoies at levels hi,hcr than those v',vailing
 
illtiledlc\e)Cd 'oLnni1r\. 

('learl\ fiosCser. p)rttctiotn shtild be iegardled a',oll\ One o tile 
stiIli ol'rinno\ation. Again. in tile dles lop nlent ol a Ile%\Class of drugs 
I'or tropical iseases. potlenlial demandIna\ nnlteriali/e (itle Ias illnot it) 
coie levels at those affctetd. ('reatine Sunh (lenlandILmay roeqlire a public 
health program n a tIrong dig PlocUrentment Component or, allernalivelv, 
\,.ell-desi ened research contracts or aisvstei of pri/cs. The more ,ejieral 
point is that allIR SVstnCI shonl IIno be recarded a,Some d eniivi, machilla
 
ol invt\iln; gianti ng lull and strict rig hls nna\ tinder certahi CirC'nnli
sltnces he decisis e and, tinder others. only allccessor fl'actor.
 

Specifics of Patenting, 

Once the ncthods o'protection and product coerage are del'ined, there 
is still the need to establish lie esaCt cotnitnrltiOn tf the sYstem of protec
tion. Patent lifc is a case in point. II has been ,ho\l, for cxamle.C that 
length of' protection for a given product should be invcrsel\ rclated to the 
elasticiyl' o emald and tilesocial rtte of discoult. and I)Ositivel1\ related 
to R&+D returns.' It i,unlikely that markets in dilferent countiies \\ilh 
divsergent le\els of ineon e and preferences (anmong other fI'ctors), \old 
liae Similar clasticities or that disconnLIl rltes Or t pr'icliitV of' tilehe R&) 
sSstcin would he \er\ close in dissimilar societies. !ifthis sn,.lse, strict 
Celuality in tilednratiall of patents on I crass-couintry (for a crss-induttry 
hasis) would not e jnstified. 

Still utiformilty tniht be called lfr in v'ie\ of the diliculties ,)festi-
Iating with great pecision the parameters that are supposed It)determine 

7Ttis pninn tltItI;I, froml l c i ant I1989). .i~llorhltd. a lheictild pc n.t)i.Dai. Rodrik 
A similar po si i, .,illt of lilte e. I\ tlla ie tisc ssioni tlr/ilialn et\1ellel tri..,tIIl~lk (Itl)t, 
' S,Noidliti s( I09:(15). ssIics a1co \ tk ilh itc Noiirihti, a llctll rl, ,\k tlhtrs ,rodtim-

,
ill mnn all) ll inheII(l IS )fll il e etliare hiSOIClt.e. r'process liions: I i lliM IIt,t 'ited 
tihe jinli or', lmlrlis are SuiclitLm I tL..ile i tmili ll iiiiio\;IiiII he omlles ;ISliatille iIt)st i

imiitlitiun behind retuli, 1ottmu htieciy. Tilte Nordii ,,'s is thattheIen ih of ntlln sioiuldi iligl. 
the iMore il\s_tem and .dallgesor i lilmlo ioThIlnse.' isIt)plle lie ilattlcl It lsaic. IIlit\ tutt 
taike tonLer tor ti iil lmnrto reap the necossar\ rtlnrns: similark loner terns o pr ction 

are opinill it socml, " Ito apmproprialte ile lins homn tie insnion (the social rmatofCcall lil" 

tiscOulnt is tlo.. I. 
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optimal patent life (demand elasticities, etc.), and [he t'act that in the Nordhaus 
mode! (among others). "'heyond a certain number of 'ears [ot patent protec
tion]--usually ten or less--the welfare provided y '.lie patent systemIt cali
not be altered signiticattly" (Novues, It)90:9). Thus, itlsolfar as "the -osts 
imposed by standardized patent lerls 'ire not very signiiaicnlt.'" patent ifte 

indulstries Midsiould he uLiforml ano an eChilloloik_.s at least for the sake of 
simplityin g administrative procedures (see Prinlo F3ractLa, ;9)t:32). Yet 
cross-country utnitormily does not necessarilN I'olhm from these proposi
tions-uiich less, a clear justil'ication for adopting a particu'ar patent life 
standard. 

From the point of view ot' the country's wellare, patent life lust be
 
made to LI'l ot nlid
reflect deCree industrial research matlliity of tle coun
try. and tileunderlvill itrade-oft between prodtction/diftusiotroiad research 
incentives. Tihe shorter the time of protection, tie sooner will local produc
ers be able to copy and start up (again, on the presumiption that they have 
the necessary initative capabilities). [he 'aster prices will drop. lid 'TTris 
IaIiho, the qtiCkCr the pacC of dilTusion will be. A similar argutilent can 
be made regarding the expiration of pltents (through workinrg requirements) 
or their coMtpulsor licensing to competitors. In illcases, policymakers 
will be trldillg oIt productiol ltor research incentives as levels of protection 
decrease .. \s alwtys, the probability that two countries w ill have similar 
indifference curves ntid ''bude lines'" is siall: so it would be inadequate 
for countries to choose similar protection piaratneters. 

Levels of' Einforcelnent 

Eifforcement is i resource-intensive activity. The higher the standards, 
the larger the resources atllocated nust be to achieve a oi ven level of col
pliance, or alternatively, the hicher tle risks of noncompliance must be. To 
the extent that etforcement costs are probaibly larger and budgetC constraints 
tighter in dCvCloping countries, aws (including those oil wRs).. dicial ill
stitutions. and practices shoulld naturally\ diverge trout those 01' developed 
countries (itcounlries are attetptitig to llIoclte resources etTicieritly, equalizing 
the returns t tihe marcin ) Estache. I9)f9) andlAim . In surn, it catl be 
argued thtll CtOSs-COtllltrv differerces in protection levels are .iUstified in 
view of, differences inenforcement costs aid available resources. 

()PEN-EC()NON Y C()NSIl)ERATIONS 

So far the prevailing aIssumption has been that trade, investment, and 
technology flows are invariant with respect to tilechoice of tIt'R system. Yet 
that is hardly a tenable assumption anymore. E-xcept lfor countries with 
marginal production systens, all others are being forced to follow fairly 
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high standards of prolteclion is their basic orienttn ollwhell choosing a 
parlicilar II'R model. Many indlslrializing COuntries (e.g., South Korea, 
T,Iiwan. Mexico) have amended their luislation or introduced new laws in 
the iast five years reflecting IroMiMO Pressures fro. foreig ,governments 
aId firns. 

'Two basic threats are driving these changes: that of retaliation, spear
heded h\ the United Stte>s thrronglh itsO\ i trade legiislation (partlcnlarlk 
tie "stper 3)1"') and lhrough tile inclusion of IIRs in tileGenleral Agree
ruent on TariffS and "rade fraie\work: and tileone posed h, forein firms 
that refuse to deal (in\e,,t or sotictilies event tradt) in the absence of strong 
issurances that theirlpropriear\ informa tion will not be applopriated with
out iclllt. These firms tend to Concentrate illr"earc h-illfltlsive sectors. 
The funl',dailental trade-off that poliCyiakCrs t'rce in the choice of ai o)pti
111a 'R rCinC iltilecurrent itllerIlatioall eii ilrollient is siplle to state: 
closed-ectllOnl ConsidCraions of1'poten1tial Ucamfls from1111 I'k I lelllc tli
lored t tile r'c.ul lla to be'outrytlVs lIrinlrces Irl\',e halallced auaillsl opell

econorl\ income Iosses I'IIi rCdlced lhc\cls of tr-ade and invest t.t, if Iie 
choice of P1RIcillie Jsinconsistent \6i1 the tadilig/illveslllnt partners" 
ilterest. 

lressure front tlrade_ arid ilveStrr.eitt partlner, is finding less resistance 
anroIg d c\elolpin g Countries \\ith relativelk la1tre productlion and irirova
tion s;vstCms. AdditiOMall,. industrialiirr, countries are heiri induced to 
chang,e their tt'R<I-eIgnis tc to chalcl-es illinternational econloic relations 
(with cloahi/ation oflpirOduCliiO) arid an acceleration in tile pace of lechni-
Cal progress. nCOIlelillsdioi'are becomim more important()per-ccorr i l 
in policymraker,, decisior inasof ar as thne welfare of Countries increasingly 
hinges n Ihcir partlicipaltion in international Ibo\,,s of trade and technology. 
:\s tlre cotposilio1 of' Ioves Iay frot simlpe ComoiIstnlIiIllalid Irade 
modities tomuard Iieficr-val1iC-adlCd, iore rescarch-intensive goods, the protection 
of intellectual propert. gro\ , in imriportance. The existence of' an Itt1 re
giruec that is to ill Ie halvC orecOsimilar those ct'turitrC. thalt aI dom]inant ilic 
POsitiiOIi siglsM tr these cOlntriCs that the irnduistrialilinc contry is truStworthy'" 
partner insofar as proltectiotl of intel lectual proprl'l'ty is concerned. 

This is in fact a criticai considCratiM , f'or until quite recently, tire na
ture if tile tIPR re-irne was either absent of quite hidden in tile calculus of 
tlrlade and ilIVeStnCI1 dCisioins. Evenl aiongllmore traditionally tI't-depell
dent prtLucers. asil, was to antsu.ch p11harimaceuticals firls, it hard perceive 

',Se, for munaiphe. he dJscussioni in Frischlak 1I1989). Itis not0vk IIhait lrrtioughtiutrth\ thli 
1970s and early 1986ts. foreign invesrtment tltws by U.S.-bawd mt hinational firns app'ared it) 
be quite urnfuected illboth lra/it and Mexico by their IPR rWgirrleS. teSpIIle tie countries' 
being rated atshaving rtie most -iradequate'' reginies according toU.S. fire ign investors. 
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association between tilenature of" the regime and tie intensity of coiner
cial transactions (e.g.. the volume of" trade, disembodied technolcgy trais
f'erred, or investment), In,case of' investmeICnt decisions, in particular, the 
fluldalental considerations wkere market size and growth prospects, factor 
supply and costs, and iacrocconom1ic and political stability (COLtry risk). 
The regulatory regime (investment licensing, lIoreioin remission restrictions, 
price controls. i'Rs) was of, secoldarv illportalce. I0 

Yet that seems to he challigg. A comin ationf gl'.reatler COllleftioil 

am1on1cOLnntrIies for foreign investment, and considelrahle shifts in perc,:p
tion regarding the importailce of protecting proprietary illtOltlllitin due to 

intensifyinv technoloical competitlol., Suggests thai tIRs are ti, hrought 

to tie forefront of decisions. Nlost concerns are still concentrated alllng 
the more I-sCnsitiC pirOdncCs lclinlicils. pharllaceuticals, hiotechntol
oLy., sciCntilic in)SlIrnLnntS, and nicroelectroiics products). An Orlaniza
lion for Fconomic ('operation and Development (1987: Table 4() stirvey, 
f'or example, shows that inadeqate protectin was tile leatest disincenttl'R 

tive to itchniolog licensiing. togeteli ih forcign exchange controls and 
goverinment approval rcgnlaltiois. 'To ihe extent that licensing is a Iorlll of 
transaction in which firliis have the leasl control over their technologies, 
and are therel'ore most sensitive to 1R issues, it is a "leildifi indicator" of* 

firms' colcerns over tiRs in direct investment and trade. 
Table 4-2 mnlari/CS how in ai o pCII CpCniOmIv iilniforii Mid difTerenti

ated IR systesli compare. hiIthe table, each Lell specieics Ihe direclion and 
nltcnsit\ of' impacl. Tlills, f-or example, in the case of' threat of' retaliation, 

tlhe impact of a differlentiated System is "advcrse' that is. stch a sytemin 
increases the Ihreat froii trade, investmen, and technology iransfer pariter 
coilries. ani does sO to a 'noderate to fhiih'" degre, whereas in the case 
of an ilmidiferentiatcd regiel the impact is *po,ilive' (i.e., the threat is 

removed) aid "signiicant." The SitnatiOn is siilikr for a1coutlry' capac
it,to react, or adapt Itochanges in Iechnl+og'. A dilferentiiltCd System, by 
definition, xkotild allos coiuntries to chane their wItRrecilme Isthey Inma1tre' 

technolh-oicalfv or the technological frolitier. changes: [thls the impact is 
'l)ositie anlid ('oiiversel.v, for an uind11 rt.iffelniitd reI-,gile:c outlnriessinificani.'' 
commn11ittedI to it woulid be "aldversel, alTected in a "signil'icani" way hy 
their inahility to modit'y the tIR Riles of the gameiC to sUit shil'is in their 
tleclllollcical endowmnc'lts (e.g.. tighten lthose rules as they progressively 
aeillilate such ellt(loxllls ofhto adapt lhose rleCs to cXtgCnOliuS techino1
logical changes. 

[lOW cIn dloThpinVrgLtlries respond sensibly, to these new forces? 
Ail illustration of the complexities involved in deciding about the differenit 

InAccording ill a suirv'y by ihe Council of Amnerica.s (1987). 
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TABLE, 4-2 Impact of 	 IPR Systems ill an Open Economy 

Nature otf the System 

)it'fferentiated It udifferent iated 

Oil trade ftlos ,d lvr lIs tlltt l Positive atd sIallt 
Oil investmntt attd Adl'se: ptenliall :orge PtositiveC: significttt 

lectJlilltl g tti ,s' in siIe area, ill sIite ateas 
Otl thlrc.i of rettliation Adverse: It ltuerteit) hieh P tIlsitive; ,ieLnilicanl 
Ont Captacity In teact. P silik e: signili iclt't Adt rs: signilficant 

tt dilpttchntatte 

IradC-ofis iti opent cc 	 onnvIfl lComes1'rm plant breeding itl Brazil. In that 
coutMtr., uttivcrsliteS atid govcrntnent research institutiolns have hC lllC luitC 
prohficiet in breeding new and beler varieties through classical geletics

tmetholds.' Most food Seed varieties clretlly used hy farellers have bCen 
lprodltuced by Iocal institutions. Althollugh it has a strong tradition in plant 
breedittg throtioh classical i.ettics. Brazilian research in enetic engineer
ing is still incipient. With the advenllof' iotecliologically engineered 
plant varicties (more than 3()) were being tried ot1 ill 109(), Ile cotntry 
will have to rel\ to a gro\itw extent on the research results of' Ioreigl 
biotcchnholoy firms. Yet 	in the absence of, protection, I'oreiot investtnents 
ill thc area arc cont'ined to tirti s prOd'ittli liyrids (sLch is corni) thalt arc 
nalturally ( genetically') prttctled through tle control of' lineagcs. ' 2 

The inability to prttect plat varieties by classical ofr genetically engi
lleereil methods tppcars to have hld at overall letrimental effect on local 
research institutions. Products of' their research can be used withou)tt com1
pelnsatitn. Reseatchers and local instittttions are thus beitg deprived ol anl 
impottant source of incote finl the fl'mn of' royalties) at it tittle whel the 
-overlilint. dile to a1clrotic fiscal imbalatnce, has cut public sector wages 
and hudgCary allocalions to its agencies, in1cludine those engaged ilt agri
cultural research. Even mote important. domestic researchers cantt)[ inter
act with their 'ot'eign eCtunterparls engaged in biotechnology research: for 
one. they have nothing "to offer" that is not already fireely available and 

1 MaJor researtch it stitutions in plant genetics ha'e been the Insiittt Apntlmico ie Cantpiias, 
tEsctda Superir tie Agrictitu'"a t.tii/ de Qteirit),. tie Federal Untiersily ill' \'icosat, atd Finbra

pa (Entpresa tBtr ileira ti t'Pesquisa Agripect'arit). 
12fti'n sutlth natural prt'ection wil t iotasl lotgt il) tilte j retl otf ie ttmethods of getetic 

mtapping tr rapidly dectding the lineages getotypes---RFT1' and IRAPtlD--that will make it 
possible tt "reverse etngineer" seed hyrids aid reIrottlce itet accortingy (see tiarreto the 
Castro. 1991). 
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despite tile potential of combining tile two techniques (classical genetics 
and biotechnology), they will not protit from it. For anolher, foreign firms, 
unable to license their biolechnology inlventions, will not be willing to make 
them accessible to local firms and researchers, and will introduce varities 
engineered in ways that cannot be copied.

In a numlber of instances, enetically engiieered (trans-enic) planls 

nlai be superior and would substitue for those obhlined by classical mneth
ods. Inllma' others, ll\eVel. COIIlleI'Ciil. SLICCeSS will be attained by 
firms coinblinine the two teclhlologies. Access to the innovations of genetic 
engineering firms (particularly synliheltic genes and their cxpressioln veclors) 
would be crilical for applying themI to genelicallIy inpoved planits, lhus 
leverain! nnch of classical -enetics work. (hianlin- some lri of prolec
tioll to local breCders--,uch as .oining the International Convention foI lhe 
Protection of New Plant Varielies t',)'l---ill allow Iheiit t discuss 
commercial lerms and exchange righls with foreien cenelic engineering 
firls, particularly those of sMlI aidI nIe(liunil size that would be inlterested 
in penetrating a potentially large market for their products. For biolechnol
ogy firls, sone forilli it protection (possibly patents) will be required, 
which al least opens l of licensing biotechnologyLprodtlctsup he possibility 
and processes. Cross-licensing and similar arralninenslelS would be natural 
soltiOlS for reseairch tillits thillt lack each other's skills. 

The absence of protection ill this case clearly goes against the national 
interest. Large international firms in the seed production business, in asso
ciation with biotechnology firms, will continue to sell in the Brazilian mar
ket either lhrotigh naturally' protected hybrids or by combining the Iwo 
lechnologies. THis, Ihey will be introducin new oenes and their vectors of 
expression into valrielies that hae been developed by local ilnSlititions through 
classical methods and over a considerable period of lime, profiting frol tlhe 
restills without having to share their profits with those partially responsible 
for the inlnovalion. 

The parlicular formi of proleclion that Brazil should grant to breeders 
will have to be evaluated carefully: as already suggested, Iii Rs iay have 

1Take tile"c ,tc lf i h l tc i of Iruii,. l t crN,,anid m.ciahlc, itlomu t'll 1t"ei nanipmitn! t i 
,

iilmioli. Re'se"ilcheri ha',e been abhe to uileu'r i l Illte illUH~ Ilodhiclion l elhlc,nl', flet glis, 

responsible for ripening. b, alhringtile Ctn le,,pon,,ilt c I'or rcltail ilc kc\ cit/Unlm in tit 
proces, -- iti AC((' , lhac Scientists \%ere ah hi rht ui h. RNA (t tit,, tt. aid usdul a 
bacieria Itorcildltir t cciic in lluttitO. tbicci oil As 9i0.5, lii ' it le ilec c\pciinicn. aiIetll, 

,
percent ill tilc pioduiioi t iltic La %as Mho kcd lor an cnlt" \cal. N 'cdie,,, It a. it 
inlplicalions of such Icchilniuc are hiot ,igifiical: pcrishatcl Can li e iransporlii o'tV r lon 

illll I)pedislicc't. j ally of re ri ' u ml e gencralls, s itg . liscs kill be reduti d 
drastica.llv %%iiui tile unCd 0 radiation ttr agroloxics itlor preservatin purtp ,sc.

I'llThis ma) be proposed i horll\ ipiosibly in tie ciiuilci of majorc io ihe lirlilian (ttngress 

rciorms it tile IPR sysltni. 
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superior features to paltenls. 5 In the case of genctically engineered pro
cesses anld products, the choice will 'OClS less on the system itself (pateltS) 
than on its specifics (term. rules ol compulsor\ licensing, penalties for 
violations, and disputCs settlements). Iiolechlology falls within the cat
cgory of still thin research and pwduction capabilities: modCrately stringent 
rules of protection are unlikely to have adverse CffcTCs. II the fundanIen
tally important area of plant variety improvements, Strengthening II'Rs in] 
biotechnology needs to be accompanied by increased protection in the area 
of classical plant genetics. 

CONCLUDIN(; REMARKS:
 
A GLOBAL WELFARE PERSPECTIVE
 

This chapter has argued the proposition that countries should tailor 
their iPRsystems by takin into accounLt IhCir economic needs, )roductivCe 
and research capabilities, and instilutional and budgetary constraints. In 
addition, thCy should consider how the choice of I recgiel would iffect 
their international economic transactions. Would this approach be at cross
purposes with global welfare mlaximization? Before attempting to answer 
this question, it is useful to fake a short detoulr and note the welfare implica
liolls of patent protection in a "'North-South" cOntleXt, usually modeled by 
having research capabilities concentrated in northern firms, while those in 
the South are able to appropriate research results v ithtot cost. In this class 
of models, free riding by the South generally improves its \%elffare and 
correspondingly diminishes thlat of the Norlh whose firms, of course, al
ways benefit from having ihcir patents recognied in other countries. 16 

Note that this result holds as long as the South is a small palt of the 
world tnarkt for t ile goud sulject to impro,' enltl, so that free ridine by the 
Sotlh does n1ot COnstitLutC a mlIor disincentive to innovators and that cost 
savings associaled with R&I) are not substantial: if they were substantial, the 
gains to the SoIth from0l addilional R&1) undertaken by northern firms in 
response to a strengthening of the SoUlh's I1R reeime w.votuld more than 
compensate its income losses. Moreover, if tile technological preferences 
of southern consumers are significantlv different from those of the North 
(i.e., if iheir needs are quite specific, in terms of' disease-fighting drugs, for 

15 Corntties joining the UI'OV system recogni/e the rights of breceders to a special title of 
protection for a specific plant variel\. witth the breeder required to authori/e the tommercial 
utilization of the variely. A tile' is awarded if the breed'r can both describe genetically itte 
new variety and stio. that it is characteri/ed by Ionogeneity atd Lene lic stability. 

16Scee for example, ttte results derived in the context of a Norti-South duopoly model by 
Chin and Grossman (I1988) and [tie discussion in t)iwan and Rodrik ( 1989). 
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example), the welfare gains trom extending patent protection to the South 
may again outweigh income losses to northern firms (in terms ol' fCes, 
royalties, etc.). When most sotlhcrn necds imust be satisfied by innovations 
specifically targeting the SotJtI's preferences. it may even be in the interest 
of the South to have a stronger patent protection system than the North, so 
as to reward R&I) elforts targetilig 1aI ltCr alid less profitablc Markets. In 
this latter case, the trade-off f'acitil the South would be betwcci trCC riding 
and stimulatiing such i~linoV'tionIs (1)iw and Rodrik. ;89:9- 14). 

What are the optimal levels of' protection Ifromt ,hobl wella're per
spect ive? This lucstion can be answered rigorously otlli at a fairly abstract 
level and is not olten ldrCssCl. ()n, Of the few papers that locs atteltnlp to 
answer it shows that if' one vere to value developing countries" welfare 
gatins more highly than1l IhosC (f' deVelopCed cContomiC ((lilt of, an egalitarian 
coicern). thet the exact level of' protection that maximizes global welfare is 
indeterminate. Yet mcrical sitimltions sugcst that the greater the weight 
attached to the wClfatC of developing cotittes, the lower their level of 
protection shotld be (Diwan and Rodrik. 19:1,- 19). Wilh a s'uftficicitly 
large weiglit, lCvClopitig cottotriCs shouldIbe allowCd to licC ride. Yet just 
as hefore, when the wellare of the North and the South \vere considered 
separately. these results would be overturned, depending oti how specilic 
poorer countries' tnceds are cotmpared to those cotititte inS wlhich tost 
innovating firms are located. The more distinct their needs or preferences 
are. the more would ulobal well'ie (as well as their ovn) be cnhanced by 
higher levels of protection in their economics. Finally, in the case of a 
utilitarian sociall wCla'rC 'unction, with the veltare of' all cOtlrisC valued 
Clually, one canMIinffer from the model that patent protection should be 
uniform for global optin alitv ([)iwan atnd Rodrik, I 989:14-1 9). The reason 
is that coLntries" si/es determine both their relative welfare weights and 
their importance to innovatite firms (i.e.. the potential prol'itability of their 
markets). To mtaximize the flow of innovation and a cgate welfare, all 
coutries, developed atnd devClpin+g, should therefore -'contribute" io stimulate 
R&t) ill direct proportion to their sizc. which calls f'or uniforii rates of 
protection. 

These theoretical or simulation tcsults, derived from recent models ex
amining the welf'are economics of patent protection in North-South cotI
texts, do iot stiggest that global welfare would be iticreased by a unifori 
system, except ill the case where the well'are of all cOtitries is valued 
Ctlually and distr'ibttiotI issues are route. In this latter case. global welfare 
would improve by having some countries increase their levels of protectioti 
to a comoltn mintimum. Yet how should this be effected? Clearly, if that 
were to go agtinst their national interests, they would have to be either 
bribed (offered appropriate compensation) or pressured. Although propo
nents of a uniformly tighter tPR system on1 the basis of global economic 
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well-being have yct to suggest c.inpensating losers, even if they did, one 
would still have to find the appropria." iellchanisms and instruments to 
effect such transfers. These could involve developed country incentives for 
corporations to relocate research facilities, or at least sonic of their activi
ties, to developing countries; or for firms to engage in research projects that 
are particularly valuable to those countries and to license the results at 
favorable fees. 

All this presumes thal a move toward greater uniformity on the basis of 
protection parameters inspired by the more advancCd countries would he 
Pareto superior, that is,making all countries belter off and no Country Worse 
off after a suitable redistribution of income or endowments. Yet that itself' 
is questionable. The links between tI'R protection and innovation have yet 
to be shown Io be on a scale that would justify such social engineering 
efforts in the niame of glohal \welfare maximization. There is no question 
that firms in dvCelopCd countries lose potential income by having competi
tors in induistrialiting countries produce the luits of their inventiveness. 
Although the scale at which this happenMs may h growing, it is doubtful thal 
it justifies ctber a global redesign of the system or the political capital 
being spent on pressuring weaker countries to conform to more uniform and 
tighter protection standards. 

The costs of changing the system of protection according to a purely 
ethical perspective, hy taking into accotInt individual countries' needs and 
relative endowments, would probably be substantial as well. If a Rawlsian 
criterion of justice were adotled, the objective would be to provide all 
countries access to innovations to fulfill their basic needs at a cost consis
tent with their in)omes; all other innovations would be licensed on ai "full
cost" basis (Rawls. 1971). Needless to say, this would requLe, in addition 
to differeltial rates of protection, t comphlx mechanism of transfers to 
stimulate and coml)elnsate produccrs of the basic needs-related innovations. 
Just as in the case of, attempts to nold all countries to a t nifortn system of 
proleclion, it is likely that the cost of implementing such changes would 
outweigh their benefits. 
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Unauthorized Use of Intellectual 
Property: Effects on Investment, 

Technology Transfer, and Innovation 

EDWIN MANSFIELD 

1. INTRODUCTION 

This chapter addresses the issue of -nauthorized use of intellectual 
property and its effects on the internati,-mal environment for innovation, 
technology transfer, and economic devel,,iment. More specifically, it con
siders the economic effects on developing countries. ill terms o.* inflhencing 
foreign direct investment and technology transfer, and exaiiw,- the eco
hon ic effects on innovatillg firms, ii teris of lost revenues anid investment 
opportunities. The chapter also indicates whal intormation exists and is 
needed to evaluate the relationships amon1 intellectual property rights pro
tect ion. uniaut horized Use, ald technological innovation. My primary focus 
is on the uniiauthorized use of the products of research an11d development 
(&)), rather than couriterfeit consurruer items. 

Sections II-IV suriinarize brieflv the rationale for the patent system, tile 
current controversies over intellectual property rights, and the changes that 
often have occurred during industrialization incountries' attitudes toward 
such rights. After a discussion in Section V of tile hypotliesis that inrtellec
tural property rights protection influences tile transfer of technology via 
foreign direct investment, Sections VI-IX present tle prelirninary results of 
a sttidy of 94 L.S. firms that attempts to rMIeasure the perceived importance 
of intellect ual property rights protecton ill this regard aind to co11mparre the 
perceived strength or weakness (If intellectual property rights protection in 
16 major countries. Sections X-XIV compare our findings with those of 
other studies and discuss the factors behind some of our results. 
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In Sections XV and XVI anl attempt is made to determine whether the 
extent of direct foreign investment is related significantly to the perceived 
strength or weakness of a country's intellectual property rights protection. 
Section XVII deals with the relationship between intellectual property rights 
protection, on the one hand, and the composition of direct foreign invest
ment and the age of transferred technology, on the other. Section XVIII 
summarizes available evidence regarding the effects of the unauthorized use 
of intellectual property on the sales and profits of U.S. firms. Sections 
XIX-XXI discuss the results of recent studies of the effects of intellectual 
property rights protection on the rate of technological innovation and su,,
gest a variety of kinds of research that might be carried out to shed new 
light on this very important, but inadequately explored, topic. Section XXII 
provides a summary and conclusions. 

I1.RATIONALE FOR THE PATENT SYSTEM 

Intellectual property consists chiefly of patents, plant breeders' rights, 
copyrights, traitemarks, and trade secrets. Economists have focused more 
attention on patents than other forms of intellectual property. Ever since 
the first U.S. patent laws were enacted about 2(10 years ago, the following 
argument, have been used to justify the existence of the patent system. 
First, these laws are viewed as an important incentive to get the inventor to 
put in the work required to produce an invention. Particularly for the 
individual inventor, patent protection is claimed to be a strong incentive. 
Second, patents are viewed as a major incentive for firms to carry out 
further work and make the necessary investment in pilot plants and other 
items that are needed to bring the invention to commercial use. If an 
invention became public proprty when made, a firm might be utnwilling to 
incur the costs and risks involved in experimenting with a new process or 
product because another firm could watch, lake no risks, and duplicate the 
process or product if it were successful. Third, it is said that patent laws 
result in inventions being disclosed earlier than otherwise, the result being 
that other inventions are faci1ltated by earlier dissemilmlion of the infoima
tion. 

Despite these arguments, ,ot all economists believe that the patent sys
tem is beneficial. Some stress tihe social costs arising from the fact that a 
patent is a monopoly right. They point oat that patents have been used to 
establish monopoly positions in industries such as aluminum, shoe machin
ery, and plate glass. Also, the, say that patents are not really important as 
incentives for innovation because long lead times ensure that most of the 
profits from many types of innovations catl be obtained before imitators 
have a chmce to enter the market. Further, they argue that new knowledge 
is not used as widely under the patent system as it should be, from the 
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viewpoint of static efficiency. Tihis is because the price of* the inl'ormation 
should, according to static welfare economiics, be set equal to its marginal 
cost, which is often practically zero. IHowever, the fly in the ointment is 
that this, of course. Wol Id provide no incentive l'ot invention. In essence, a 
nation's patent laws tMust reflect a balancing of incentives for inventors and 
rapid diffusion of new technology. 

I1. CHANGING POLITICAL ECONOMY OF TlE PATENT 
SYSTEM: EFFECTS ON ECONOMIC )EVELOPMENT 

Countries differ greatly ill their attitudes toward the patent syslel. A 
country like the United States that is a world leader in technolgy and that 
carries out huge anounlts of research and dCvelopmuenl ohviOUslv stands to 
gain more fil ll the patent s.ysteul thal a small, imlpoverished country with 
practically no scientific or teclnological capabilities. A country's attitude 
is likely to change as it industrializes, since the perceived gai us and losses 
from tile patent system are likely' to be altered considerably in tlhe course of' 
tile country's economic development. 

Patents of'ten seem to be of little use in a nollindUstriali/ed developing 
country, for reasons advanced several decades ago by Idith Penrose (195 1: 

Any cotnilry luist Io', if it grants monopoly privileges in the domestic 
market which neither impro'e nor cheapen the goods aailahle, develop its 
own productive cataciy nor obtain for its producers at leasl Cttuivalentl 

privileges in other markets. No alullItI o1' talk ablhout tile cottoltlic tnity 
of the world" can hide the fact that some countries with little export Irade 
ill industrial goods and few. if any. inventions for sale have tothing to gain 
from granling pateilts on inventions wsorked and patented abroad except the 
avoidilce of unpleasant oreigtn retaliation i, other directions.I 

However, when these countries industrialize, their vie%\ s of the patent 
system may change, fOr reasotns also pointed out by Penrose (1951): 

If tile Cotilnry is i small one. with a small internal market and fairly spe
cialized export illustries, patents, in loreign markets nmay iot only be prof
itable bul may be a;l important incentive to. and protection of, invention 
and innovation in expo ring industries .... Alsol, to tle extent ilat 
imitation can be eliminaled in foreiut markets thrtogh patents, design 
natents. trademarks. al copyrights, tile products wkill be more easily able 
to retain their pecialty character antd thtis their narkets. 

Whether such a couttry will decide to protect foreign inventions within its 
own borders is a sotnewhat different lUcstion. As Frame (I 987) has pointed 
(tilt, sone Countries seek paeltlt protection abroad, but offer 'veak protec
tion to foreign inventors at home. 
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IV. INTELLECTUAL PROPERTY RIGHTS: INDUSTRIALIZEI)
 
VERSUS DEVEIOPING COUNTRIES
 

There are well-known differences between the industrialized countries 
and the developing countries in their attitudes toward intelletLal property 
rights. To the developl'ing ciunries, such rights give inventors and innova
tors an undesirable monopoly on advanced technology ihat can be employed 
to raise prices and to impose Lnwarranted rcstrictions on tile use of the 
technology. To them, the strong Ciforceinln of intellectual property rights 
would do little t, aid their own development: instead, it would tend to 
hinder their attempts to raise per capita income. 

A view comminltlily e\pressed in developing coLuntries is that know ledge 
should he lmde2 avaiklabC ill inimilal cost to ev'lyolne since itis a Common 
properly of' all, and that because the development ol the relatively inmpover
ished countries of the wrld is a goal that bencfits everyone. the technology 
needCd by these coLn1triCs Shotild he iven to lheni at a low cost. [or these 
and other reasons, many developing countries have relativelv \eak li,,s to 
proect intellectual Iproperty and less than diligent cnforceillent: of the laws 
that esist. Also. the have adopted p)olicies With regard to direct foreign 
investlent and licensing designed to iiprove the tells on which they can 
gel 'orci.n teclhllology. 

The indtlstriali/ed counlries have a Substantially diflerent allitude. In1 
their vie,%. inlCllectual lropcriy rights muSt be respcCted to provide a f'ait 
ieturn1 to the priVatC inVestors Who take the considerable risks involved in 
developinll and collercialiine ainet\ technology. Unless such reltrlns alre 
available, tile incenlieS fo'r invetllie and inllnovalivC acliVily will be il
paired, to tihe detriient ofIall nations, rich or poor. Also., the indlstrialized 
countries ,oitil iassert that tihe establishment ol stroner intellectual 
property righlts \%ould help to promote inldi.lcnolus tec'chnlocical and ilnova
tive activilies ilhe develping countries. although it is generally conceded 
that hlis is only olle of, many relevanllt flctorS influencing the'. inligenous 
ratle of inilnovition.I 

For it discussion ot' recen preSSUrs on developing colntries Iostrengthenll intellectual prop
erty rights. see Mod 199i) :atso, sec Bah. ( 1988). lienko ( 1987 , C'hiniind GrosmI.in (199( ), 
Clenmenie (ll)l'l )Conhe, (l l)8), Evenson and Ranis 1t990), Pack i1987). Richards (1988), anid 
other references. 

http:GrosmI.in
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V. EFFECI'S OF INTELLECTUAL. PROPERTY RIGHI'S
 
PROTECTION ON THIll TRANSFER OF TECiNOLO( Y
 

VIA FOREIGN I)IRE(T INVES'i'!iENT
 

Havin s ninlim.'emd hr'leiv sonc t'the current co'nlrtrover"ies over ill
tellecltual propert rihts. and irs that ticer'i ditrini indtlStritie clhai OIlten 
Alitatioti in ctuntr._ie'" ittitnstos ;id ,,uh rilhts. ,,e turn* to tine of fhe 
central topics oflthis chapter: tie relationship tt~eCn intClleCtLua properly
 
rilts prttection and the transtelr Of tc'li+tIrOg\ tlfiuh ItrCign dicCt in
\estnent. As is \k lI knosn, ltorciun dirlectl eient,, i crally regarded
 
as an important itraislerilI tecilln oltg to developing Countries.-
ILea ls f, 

ron hoth pl.'ic\ alnd alialtica l perSpect ise,,, it i,IrIptit)tit t0 Ohtaii a
 

hetter tiIdr"itanli. of, tie eflect. if am,. that a l ctUllrtry', Ss
tern of' intellectual p'rolperty, right,, prt si,, tnfr of t'chnolctiOn iltire 

o,, to that coutntr" throtwlh loreijni direct ilvestillllt.
 

ACCO urdin obserer. s ak intellectual proplrt\ rights
to ,onlic relatively 

protection ill a.dC.Ceoping cou't rsI\ I'redleC the likel ihrood tha1t ilttna
tionIal firms, V,ill iriset ther. Nit-er. CeCn if' tIre\ Ioinsest there, the 
mav he 5,iIine ibecamxc ofi cak inllCctaliprtipet, rights irttcctioii) to0 
inieI to lv ill v,hIoll, o. red ,tlsidiaric,, (Irot .oil t ,enltnures iitl local 

l \eMled. hpartlller) or to laialfl" l oldelt loie. Ulr RIoIberCR t ,.rSlIersod 
I I8 ia arud that: 

ihose \%',1u1 2 NIti l l tlJIlr iC1.IIth1 Ite 1 . . . CoIMiiiir, . i1r \ti';k
 
irtlIclutl pripcr , righN re,.critiil \%iuld soon leirniof heir loll\ upiii 
lrsinlr it itti I t)lrmpelti itithe s all lt.icicirt gIjl.., ille a;illtiCiipaniies 

.hih ) I' initl siii iiiell ;llieiii;lIl\. It oIe tlia a hatd tpriice illa clIIl-
It+.ill IrC ittlicr, st 11leII oi it. TIhe irnev,r ticlrih tltli, I,, . clt t)not ilti 
harmIrri ior tli It kel aIte a ht i i Miirei lsa,.llr;iit lii a.si,,s .toiir\. 

roto Co.ti \ ie tilcrl +e. 

+\ItlrtiightheC,,C h.\ inra trie. therC i,little or 110 evidencC toplieh, he.' 
Stippiuort r ( ll\ ) them. With re'card to licensin,. alt Or1anlit/ation lt1" 
lEcorrllniic ('ttpratiotur levelopirlllt hrrt') rrdicates that exaind inrsev 

.c11,1ge crrtrol0,. isMiInCnt reNtilatt,, (nI~ icilarI \ prioir approval). arid 
,.c'ak pIritcCitiri Ot iItelleCtnal prilpert. rilit,, sCC tire Iltst freqluently 
Cited disincCnies to licniirie illde\Clopin, countries (m!:ut). I9X7: Table 
4)). Very little secrins tt he kio\n, lltuscer. abttl tIe effects If intellec

a.I(t of techiitilou,, 
t0 a CoLntr \ia direct firciern illvestrlillt. ('learlv. tile answer Ia' vary. 
depending ti the Jndnst1+v ill.lurstitii and oti tre characteristics fltle 

tLKIapItIpert,, right, protecti ol litre titllrC Illtd transferred 

21;ir i re ent study hcaring tin this topic, see Blinistr.m athndWot't 1itXt9). 
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developing country. Also, tile answer may vary depending on the nature of 
the technology. 

VI. 	 INTELLECTUAL PROPERTY RIGHTS PROTECTION AND 
DIRECT FOREIGN INVESTMENT 

To test the foregoing hypotheses concrerning the effects of intellectual 
property rights protection on the transfer of technology via foreign direct 
investment by American firms, I chose a randoin sample of 10( major U.S. 
firns iII six idlustries-Ichemicals (including drugs) transportitiol equip
ment, electrical equipment, lilchinry., foodI, anld lCtils.l Ilf'olllation was 
requested from each firm concerning the importalCe of intellecCtual property 
rights protection to whetherl or not the firm would make direct foreign 
investments of various kinds. Complete or partial data w.ere o tained from 
94 of the firms. a very high response rate. The resplndents . cre a imixture 
of patent attorineys. specialists in the firm's international operations, and 
top executives. The limitations of' survey and interview data of' this kind 
are well known, hut with proper caution, such data can he useful. 

In practically all o these industries. tie proportion of 'irms indicating 
that intellectual prm-perty rights protection has a strong effect on their for
eign direct investments dcpends Ica\ il O e in queson hc type of investmcnts 
tion (Table 5-1). For inves+,tmenl in salef and distribution outlets., ONy 
abtlt On-fifth of the firms reported that intellectual property rights protec
tion \, as of importance. For investment inl rudimentary [roduction and 
assembly lacilticS,. lcssI than one-third Said that such protection was imlpor
taitll. I flor inSetinenl Icililies to imnu1ltfaclture com1polents ot10evr. n 
conllete productIs. about half Said it was important. and for investment in 
R&t1) ficilities, about l'l-fiths said it \%as, imporlalnt. 

Also, Some industries, inore than otlkrs, regard intellectual property 
rights protection as importait. l:ur all types of investments other than in 
sales and distribution otilets, the chemical indutISry (which includes phar
maceuticals) has the highest percentage of firms recarding intellectual prop
erty rights protectiont as important in this regard. 'he flond and transporta
lion equiplent industries tend t have tine lowest percentages, and the electrical 
equipment, metals. and machinery industries tend to rank ill tIle middle. It 

Ir 

Jule 15, t1990; see Mansfield tr I9iir t ails. Nte t at ur resuhii perain only to U.S. 
I'rils. tinills hIoIli ther ,Ilhlnirle'. iiih ditter.ini Ve o ltd llIa 

'The fr;amnilln tills sdllena i'. i is ellsixcellpllisit i aul tirlll ill lli.illt'.r W'e k. 

ellncernIi gllt rote limIporace 
of 	intellectal r p H right,,. 

Ru ilnentai. anil tac'itiiie are l h ilitpiiiductiti asnnllv lilis iinvoving hIUicein OcIll Js 
are reI'm. I hhl) %%ellkItmntI I o aItl nin+ll in the rel"ini illtin sry. 

4 



TABLE 5-1 Percentage of Major U.S. Firms in Six Industries Where Strength or Weakness of Intellectual Property 
Rights Protection Reportedly Has Strong Effect on Whether Direct Investments Will Be Made 

TN pe of inuestnent 

Sales and Rudimentar% Facilities to Facilities to Research and 

Industry" 
Distribution 
Outlets 

Production and 
Assembly Facilities 

Manulacture 
Component, 

MNanufacture 
Complete Products 

Development 
Facilities Mean 

Chemicals t ' 19 46 71 87 1011 65 
Transportation 

equipment 17 17 33 33 80 36 
Electrical 

equipment 15 40 57 74 80 53 
Food 29 29 25 43 60 37 
Metals 20 40 50 50 80 48 
Machiner., 23 23 50 65 77 48 
Mean 2(1 32 48 59 80 48 

SOURCE: Mansfield (1991). 

"The number of firms in the sample in each industry is chemicals. 16: transportation equipment. 6: electrical equipment. 35: food. 8: metals, 5; 
machinery. 24. lowever. not all firms in the sample responded to all questions.

hThe chemical industry includes pharmaceuticals. 
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is interesting to note that there is a very high correlatioi between an industry's 
rank illthis regard and its rank in preyious studies with respect to rough 
measures of the importance of' patents illthe innovation process (see section 
XIX below). Thus, these findings seem to conform with those of earlier 
studies. 

Based on these results, it seems likely thal, to the extenI that foreiln
 
direct investment 1b) U.S. lirus is largely devoted to' sales an1d distrition
 
outlets and to rudimentary production and aISSemlly facilities. a cou1ntry's
 
intellectual property rights protection will have little effect oiltiletolal
 
amlo.nllt invested by U.S. firms illthat country. IHowever, it may have a
 
considerable effect on how.x mtuch is invested illfacilities to anufacture 
corttImeIts and COmIletC'e product,. Iswell as t) facilities. 

To see whether-and. if So. how,--fimi, regarding intellectual property
 
rights protection as important 61ith respect to investment illfacilities to
 
lllMLUf'acture' cotll)lCte l)irOductS, differ 'ron1 those regarlding it as Ulliillpor
tau+t, wxe co1lmIrel tileSAles %ofUnLIe and percentage of, sales devoted to R&D 
of the lilrmnS 2,,roup." shown illTable 5-2. indicate thatin eclh The results, 
the firms regarding intellectual propcrty rights protection as important ill 
this respect tend to be larger (inl termis of' sales) and more R&t)-iItensive 
than firms that do not. 1loss evCr. Atht11h this is true in all industries 
comtbined and il l'our of' the ,i\industries, it is not true l'orthe remaining 
two indtstries, a:sslto ,,i llTable 5-1. 

Vill. IN'IIE'ILLICTUAL P'ROPER:lTY RIGH;lTS', IR()TEI,'TI(N ANID 

.IINT'I"VI*NTIRES 

Some countries pless l'oreign Iirtts to participate in joint ventures withlocal firms. These joint venitures Cenerally require tileforeign company to 

share technology with its local partiler. Also, oreign firms mantfl'acturing 
in ieveloping countries mtay be asked to illtroduce relatively new technol
ogy and to use cotmponents lp'rodluced lcally. Coupled with weak patent 
prolection, the loreign l'irm's tecltiology may becolle available to local 
lirnis at relativelyv low cost. 

The U.S. firms illour sample sere asked to indicate wheller, illtheir 
view, aiy of' 16 ctries-,rentina. Brazil, ('bile, Ilon Kone. India, 
Indonesia, Japan, Me.xico, Nigeria. Philippines, Singapore. South Korea. 
Spain, Taiwall, Thailand, and Venezuela-had intellectual property rights 
protection that was too weak in 1991 to permit them to invest in joint 
ventures (where they cotntributed advanced technology) with local partners 
illthalt country. These countries were chosen because (f their size and 

5

The data regarding sales and R&D expendilures perain to 1989. 



TABLE 5-2 Sales and R&D Expenditures of Firms. by Reported Effect of Intellectual Property Protection on Direct 
Foreign Investment in Facilities to Manufacture Complete Products 

Industr" 

Firms Reporting That 
Intellectual Property Transportation ElectricalRights Protection Has Chemicalsl' Equipment Equipment Food Metals Machinery Total 

Strolg effe t 
Mean sales' 656 731 349 61 10 238 150R&D (percentage of sales) 19.1 4.6 5.8 2.9 1.6 5.5 8.2 

No stron, effect 
Mean sales 100 100 100 100 100 100 100R&D (percentage of salesi 2.7 4.4 9.2 0.6 1.2 6.0 5.5 

SOURCE: Mansfield (1991). 

"See note a. Table 5-1. 
hThe chemical industry includes pharmaceuticals. 
'Mean sales of firms in each industry reporting that intellectual property rights protection has a strong effect on direct foreign investment aree:.pressed as a percentage of the mean sales of those reporting that it does not have a strong effect.'"Mean sales of firms in each industry reporting that intellectual property rights protection does not have a strong effect on direct foreign

investment is set equal to 100 (see note 0). 
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importance, as well as the frequency with which they have been cited in 

connection with controversies over intellectual property rights protection. 
With two exceptions (Japan and Spain), these countries are major develop

ing or newly industrialized countries. We include Japan and Spain to en

able comparisons to be made to a developed country whose intellectual 
property rights protection has sometimes been a subject of controversy and 

to a relatively poor country in Western Europe. 
More than 30 percent of the U.S. firms felt that intellectual property 

rights protection in India, Nigeria, Brazil, and Thailand was too weak to 

permit them to invest in joint ventures there (Table 5-3). On the other 

hand, 10 percent or less felt that this was true in Japan or Spain. As would 

be expected, the proportion of firms feeling that intellectual property rights 

protection in these countries is, on the average, too weak to permit such 

investments tends to be highest in the chenical industry, where patents are 

relatively important, and lowest in the m tcals and food industries. 

VIII. INTELLECTUAL PROPERTY RIGHTS PlROTiCrlON AND
 
TECHNOLO(;Y TRANSFER TO SUBSIi)IARIES
 

Many firns prefer direct investment in wholly owned subsidiaries as t 

channel by which to transfer their technology to other countries, particu

larly if they believe that ficonsing will give away valuable know-how to 

foreign producers who are likely to be competitors ini the future. Also, 
firms prefer direct investment over licensing when tile teclinogy is sophis

ticated and foreigners lack the know-how to assimilate it, or when a firin is 

concerned about protecting qIuality standards. For example, if a firtn li

censes technology to a less-than-capable loreign firm and if tiL ftoreign firm 

produces de!ective merchandise, it may reflect adversely on tile firnl whose 
technology was used. 

Each of* tile U.S. firms in our sainple was asked whether, if it had a 

wholly owned subsidiary in one of the 16 countries listed, it would be 

willing to transfer its newest or most effective technology to such a subsid

iary-or whether the weakness of1tile country's system of intellectual prop

erty rights protection would make such transfers very uin likely.' According 

to Table 5-4, 30 percent or more of the firms reported that they would be 
very unlikely to transf'er such technology to India, Thailand, or Nigeria, but 

less than 5 percent felt this way about Japan or Spain. Singapore seems to 

T ith subsidiaries (or joint ventures) in the country in question asked this ques6 irns %% " cre 

lion. Firms %.ithoutsubsidiaries (or joint ventures) were asked \whether they would Ie willing 
to transfer such technology if they had such a subsidiary. The data in Table 5-4 pertain to all 
firmns but are highly correlated with those pertaining only to firis having such subsidiaries (or 
joint ,,entures). 



TABLE 5-3 Percentage of Major U.S. Firms Reporting That Intellectual Property Protection Is Too Weak to Permit 
Them to Invest in Joint Ventures with Local Partners, by Industry and Country 

lndustrv 

Transportation Electrical 
Country Chemicalsh Equipment Equipment Food Metals Machinery Mean 

Argentina 40) 0 29 12 0 27 18 
Brazil 47 40 31 12 0 65 32 
Chile 31 20 29 12 0 23 19 
Hong Kong 21 20 38 
 12 0 9 
 17
 
India 80 40 39 38 20 48 44 
Indonesia 50 40 29 25 0 25 28
 
Japan 7 40 10 0 
 ( 0 10
 
Mexico 47 20 24 25 0 17 22 
Nigeria 64 20 39 29 20 24 33 
Philippines 43 40 31 12 0 18 24 
Singapore 20 40 24 12 20 0 19 
South Korea 33 20 21 12 25 26 23 
Spain 0 0 10 0 0 4 2 
Taiwan 27 40 41 25 20 17 28 
Thailand 43 80 21 12 0 20 31 
Venezuela 40 20 19 12 0 20 18 
Mean 37 30 28 16 7 21 23 

SOURCE: Mansfield (1991). 

'See note a, Table 5-1. Some firms reported they had too little information and experience regarding particular countries to provide this 
information. For these countries. firms of this sort are excluded. The number of firms that had to be excluded for this reason is generally very 
small. 

bThe chemical industry includes pharmaceuticals. 



TABLE 5-4 Percentage of Major U.S. Firms Reporting That Intellectual Property Protection is Too Weak to
Permit Them to Transfer Their Newest or Most Effective Technology to Wholly Owned Subsidiaries, by Industry 
and Country 

Indu stry" 

Transporta ion Electrical
Country Chemicals' Equipment Equipment Food Metals Machinery Mean 

Argentina 44 2(1 21 12 0 14 18Brazil 50 41) 24 12 (I 39 28
Chile 47 2(1 21 12 0 27 21Hong Kong 21 20 38 12 0 14 18
India 81 
 41 38 38 20 41 43
Indonesia 40 20 31 25 0 23 23
Japan 0 0 14 0 0
Nlexico 31 20 21 25 0 22 20
Nigeria 67 20 25 25 20 23 30Philippines 47 40 28 12 0 17 24Singapore 12 40 21 12 0 () 14South Korea 31 20 28 12 40 22 26
Spain 0 0 7 0 ( 1 3 3Taiwan 19 40 41 25 0 35 27Thailand 60 80 31 12 0 18 20Venezuela 50 20 18 12 0 18 20Mean 38 28 25 15 5 20 22 

SOURCE: Mansfield (1991). 

"See note a. Table 5-3. 
"'The chemical industry includes pharmaceuticals. 
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be regarded reasonably well, 	 14 percent of the beingwith only about firtlls 

iLmiv.illing til transfer ,lsuch
teChtlt01o, y there. The percentage of Iirms feel
ing that intellectual propelrit right, proectioii inl these countries is,ol the
 
lvera. e ,) \.cak to permit such lechlolov Iransfer is particularIl high in
 
lhe chCmica i,.uUstrv aLd lpattiCularly low in the mCtals and Iood industrieS:
 
the industry ,anking is the saIIe as ilthe previols section.
 

IX. INTELIIAA 1AI. PRO()I;RT" RGHl(lITS PTIE'I CTI()N ANI)

ICE(INSIN(G OFH TIECHINOLOG)(Y
 

Firms ol'ten preler it)licuc+s_ their iechnolov when the forcign market 

is too small to warrant direct inves+,tmeunt, lienu1the firm ts%ilh the technhology
 
lacks the resources required flor direct investment, or. hen alvanitages ac 
cule throu,_,h cr'ss-licc'u',in,. Also, as is \ell knowii. direct investment has
 
beeln tisco, irw H I -oc , solli lParticulal]V
hd the l-mullllts ofl Countries. ill,he 
deeCloping counlries, soiletimes there has beeii comslIlerahle hostility to
%\rd iiultinatioial fir Soncrme. ov.rtsl,+_tls feel that their sovereigtlly is 
thralieiid by the great pt,,er tI1the multinational firn over their national 
CtOM'OIll i12. 

lach o" !he U.S. firms in our sample was asked to indicate whethlr the 

1,
protection ti intellectual property righl' ill each of' the countries listed 
was tol weak to pernit it to licilise its or lost _ltcl;ve teclhnologyoewest 
1t .urelatIed irmill il that comuntry. More than 3(0 percent of' tCe firms said 
tha this w\as the cae for lidia, Tai, an. ra,,il. Thailand, Nig,'ria, and 
Iindonesiai (Table 5-S). Less tha I) perceit said this \was the Caset'or Spain 
and .lpall. The percenliuc of' firuins fe'ling that intellectual prloperlty rights 
[rOIClittl illthese Coui.it wais, OiHthe averlge, too weak to permit licels
iug is plrtictlatly lih illthe chemical industry and relatively low ill the 
metals and food industries. It is \ortll noting that more than two-thirds of 
the cliiiical firms believe that iitellctual p)pelrtty rights proltectiotn in 
India. lIdonesia, Nigeria, 'lialald, ald Bra/il was too weak to permit 
licensing of their nlewest or llost flfective teclhology there. 

X. 	 (ONIPARISON (OFVARIOUS MlASUREIS OF INTELLECI'UIAL 
PROPERTY RIGII'I'S PROTECTI(TION 

In lhe three previtis sections. we have provided thrce crude measures 
ofIthe perceived strength or weakiiSS of ilntellctual I) rights protecilr Nty 
tt iln16 countries: (I) tle lerceiltiage of' U.S. lirms illour1l sample feeling 
that pritctititl there is too ,\vak to permit them to invest in joint venttires 
\ith ltcal partners: (2)the percentage feeling that pritection is too weak to 
traiisfelr their newest orImost effective technotiogy to a wholly owned sub
sidiary in that country: and (3)the percentage feeling that protection is too 



TABLE 5-5 Percentage of Major U.S. Firms Reporting That Intellectual Property Protection is Too Weak to Permit 
Licensing Their Newest or Most Effective Technology, by Industry and Country 

Industry" 
Transportation Electrical 

Country Chemicalsh Equipment Equipment Food Metals Machinery Mean 

Argentina 62 0 26 12 ( 29 22 
Brazil 69 40 29 25 0 73 39 
Chile 47 20 22 12 0 25 21 
Hong Kong 33 20 38 12 0 14 20 
India 81 40 38 38 20 50 44 
Indonesia 73 20 33 25 0 37 31 
Japan 12 20 17 0 0 0 8 
Mexico 56 20 28 25 0 36 28 
Nigeria 73 20 32 38 20 25 35 
Philippines 47 40 34 12 0 24 26 
Singapore 25 40 24 12 20 0 20 
South Korea 38 20 34 12 40 29 29 
Spain 6 0 14 0 0 14 6 
Taiwan 44 40 55 25 20 36 37 
Thailand 73 80 36 12 0 25 38 
Venezuela 62 20 21 12 0 26 24 
Mean 50 28 30 17 8 28 27 

SOURCE: Mansfield (1991). 

aSee note a. Table 5-3. 

I'The chemical industry includes pharmaceuticals. 
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weak to permit them to license their newest or most effective technolog) to 
uwrelated firms in that country. The roughness of these measures should be 
emphasized. However, given the fact that other available measures also 
have many important limitations, these measures should be of interest. 

There is a very high correlation bet,,,cen a country's standing based on 
one of these measures and its standing based on another. The coefficient of 
deternination between the first two of the above measures averages about 
.73: tile coefficient of deternination between the first and third measures 
averages about .85: and the coefficient of determination between the second 
and third measures averages 1b)out .82. The correlation tends to be higher 
in the food and chemical industries than in the others. If we consider the 
mean of the six industries, tlie correlation is higher than in individual indus
tries, the coefficient of determination being more than .90 in each of the 
three cases. Thus, since these three measures are so highly correlated, 
which one we use makes relatively little difference for many purposes. In 
subsequent sections, we often will use (in each industry) the mean of' these 
three ieasu res l'or a particular colntrv as a. rough index of the perceived 
strength or weakness of intellectual property rights protection in that couri
try ( for this industry). 

Perhaps surprisingly, there is little correlation between one industry's 
evaluation of the strength or weakness of intellectual property rights protec
tion in a particular country anild another industry's etaitVlion of' tile strength 
or weakness of intellectual property rights protection in tile same country. 
For example, consider our first measure of the strength or weakness of' a 
country's protection systeri-the percentage of U.S. firms reporting that a 
conuntry's protection is too weak to permit then to invest in joint ventures 
with Ilocal partners. Although generally there is a moderate amount 0if 
correlation (r' greater than or eq nal to .40) anioIig the evaluations by the 
chemical, food, machinerv, and electrical equipment industries, there is little 
or no correlation bet weeri these lou r industries aL thlie transportatioln Cquip
mein industry or between thiese four inridustries and the metals industry. To 
sorme extent, the lack of correlhation seems to reflect the fact that intellectual 
property rights protection plays a somewhat different role iii each of these 
industries, as discussed below. 7 

7Note that the percentage of firims in [tie metals and transportation equipment industries with 
foreign subsidiaries or joint ventures in at least one of these countries is as large as this 
percentage in the elect icaltequipment and machinery indu srries; so differences in this regard 
are not responsible for Itie lack of correlation. 
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XI. COMPARISONS WITH OTHER RANKINGS OF COUNTRIES 

Ours is by no means the first index of the strength or weakness of 
intellectual property rights protection. It is interesting to compare our re
sults with the Pharmaceutical Manlufaclurers Association's (t'NIA) list of 
countries witd parti,.ularly weak itl lectual property protection., IIgen
eral, there are both . reasonable e ,ree of correlation and significant differ
ences. Whereas Nigeria and Taiwan lend to have relatively weak protection 
based on our illeaSLeS, the)' are not on the t'MA list: and although Argen
tina. Chile. Mexico. tilePhilippines, and Veneuela are oil the I't\ list, they 
are not weakest based oulmeasures. InI considerable part,aollolg tile on 
this is because our measures extend well beond the pharmaceutical indus
try. If we look at our neasures based only on tilereplies of the chemical 
industry (v,hich includes phariaCeutical firms), our measures agree almost 
exactly with t, M.., list, the only exception being Nigeria." 

It is also interesting to compare our measures with that of Rapp and 
Rozek (1990), who l'ornulate an index of patenit protection based upon 
coilfornity of a cOtnitry 'spatent laws to the mininitmtli standards proposed 
in tile (;uidcline Standard.s fu c andILoi/ of Patr.s . li Prote(ctionl 11rie1n 
ents of tileU.S. Chamber of" ComnilerLc Intellectual Property Task Force. 
Their procedure was based on Gadbaw and Richards (I 8X). Their index 
ranks the level of pltent protection on atscile f'rom 0 to 5,where 0 is 
assigned to a cOLntrly with no0patent protection at all and 5 is assigned to a 
nation whose laws are fully consistent with these minimumn standards. As 
would be expected, there is considerable correlation between their index 
and ours. Some of the discrepancies may reflect the f.ct that their index is 
based solely oil the laws on [lie books, not oil the ways these laws are 
en forced. Also, their index is not broken down by industry. Since interin
(Lustry differences are so important, as we have seen, it is necessary for 
iany purposes to colstruct a separate index for each industry, as we have 

done here. 

XII. COMPARISONS WITH FINI)IN(;S OF THE
 
INTERNATIONAL TRAI)E COMMISSION
 

It is also interesting to compare outr measures with estimates made by 
the U.S. International Trade Commission ( 1988:4-15), which ranked 

8See Mogee 1189) and Rozek (t990) for tiss list.
 
9Frame (t187) has consiructed an index based on the PMA list
and tie Internationtal Trade 

Commission data discussed its thefollowing section. 
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cotntries in the approxiate order of negative marketplace impact . ..that 
resulted from inadequate intellectil property protection. In assessing negative 
marketplace impact, tiletolIhing tactlors %kere considered-market size, 
share of market lost, export ntarkel losses in third countries, reduction in 
margins through price competition and price coitrols set by reference to 
the price of intringi ng material, goods, or services: use oIfcoi)ifidential test 
data by others. wkithout the respoidei ,sauthorizatimn. illsecuring govern
menlt approvals: lost inaiIufac'turiie efficiency Cause ofredLuced voltnle; 
loss of reputation ad diiiiishelC sahie for the company amie because of 
cotmilerleiimie ori other ifitringing activity: ;ilit increased product liability 
costs; tie adLded cost%, ,1tiitellectual prtiperty ellforcienl attlCmpts: the 
difficultv f doing business in a,straihlitfltrward, efficient manner: and 
opportuil los,,ses Mheie, inadequitte intellectual property protection acted 
as a deterrent to business activity. 

The comnission's rankings arc btsed oti data for 1986 obtained from 
161 American firms ii a variety of' ianuatiurine and nontimantfacluring 
industries. When considering only 16 countries listed in ourthe study, the 
rankings ( fron largest to stallest losses to U.S. respondents) are (I) Tai
wan. (2) Mexico. (3) South IKorca, (4)Brazil. (5)India, (6) Japan, (7) 
Nigeria. (8)Ilong Kong. (9)Inidonesia, (10) Spain, (II) Singapore, (12) the 
Philippines. (13) Thailand. (14) Venezuela. (15) Argentina, and (16) Chile. 
The rank-ordcer correlation between these rankings and our own is relatively 
low (about .33). li plarticulal'. Mexico. South Korea. Japan. and Spain seem 
to be hiieh'r o tihe comnlission's list of' countrics (based oti negative mar
ketplace iutpact) on list, whereas India. Nigeria. andthan our Indonesia. 
Thailand sceit to be lower oil the ctntnission's list than oil ours. Illpart, 
this may he because tile two rantkings arc measuring differenit things. The 
cotnissil iS tlieasuritin tle redutntiott in lprol'its ilmposCd by a counLry's 
firms on U.S. firitms. whereas e arc looking at the willingness ol' U.S. firms 
to ctiage in Joint vetitures or to license or utilize advanced technology it t 
c'Otlttry. To see two differeintthaiIhese are things, note, for example, that 

i :activities 
c)Ltilry even if' the proli rcdtlCioins inmpI>osed On thern by that country's 
firms are small (perhaps because litcountry's firns are not very adept). 
On tile 

U.S. firMS IIm be unwilling ,0 ill:tg'these in t particular 

other land. U.S. firms imay' le willing to etttiae in these activilies in 
anotlher cohtlr\' even il'the profit iCdictions arc large. bletisC they tinone
theless find these activities lrolfitable there. Also, the coimission's rankings 
1ire ill'enlelteCCtlav iviy by the elllrlaillenil indtliSr, which is not included 
in this study, 1id by counterfeitine. an1activity tiot tikel up hete. 

Il Appendix G of' its report, the conmission shows tiletinmbCr of times 
that tle firis in its sample repirtCd inadequaciCs ill a country's patent 
protection regime and iitadequacies inrentedies and enforcetent in 1986. 
If this nutinber is compared with olr measures, one finmds that the correlation 
between thein is very low. This may be because the coimission'P ques
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tionnaire asked lirms to list countries 'il approximate order of importance 

to you. which you would most like to see adopt fu lly adeluate and effecti'e 
intellectual property protection' (U.S. International Trade Commission. 1988:D
22). Thus, the countries that are cited most often are not necessarily those 
in which U.S. firms would be least likely to license or ultilize advanced 

technology. Instead, they are those where U.S. firms felt that their reduc

tiois in prolit due to weak intellectual property rights protection were greatest. 
As noted above, these may not be the same thing. Also, countries such as 
South Korea have acted to strengthen their system of intellectual property 

rights protection after 1986. This too may help to explain the low correlation. 

XIII. REASONS INTELIECTUAL PROPERTY RIGHTS
 
PROTECTION IN SOME COUNTRIES
 

IS RE(;ARDEI) AS INADEQUATE
 

As we have seen, a substantial percentage of U.S. firms in some indus

tries regard the protection of intellectual property rights in many of the 16 

listed countries as being too weak to enable them to make certain kinds of 
itnvestments in those countries or to transfer particular types of technology 

there. Based on interviews with officials of lany of these collpanies, it 

appears that in deciding whether a particular country's system of protection 
is too weak, they are especially interested in the answers to three broad 

questions. First. are the country's laws of sufticient Scope to protect their 
technology? For example, some countries it)not permit chemical or phar
maceutical inventions to be patented. Second, does an adctluate legal infra

structure exist in the cotiFlry'? In 'o,111e countries, there are few patent 
attorneys or other specialists dcaliug in this area of expertise. Third, are the 
relevant governme ut agencies in the country able and willing to enf'orce the 

laws and to provide prompt and equitable treatment to foreign firnis? In 

sonC countries, there are reptC;rts of corrul ptionl and of local l'irls winning in 
court with uncanny regularity. 

It is not very difficult to see why many U.S. firms would feel that some 

of the 16 countries have inadequate systems of intellectual property rights 

protection. In India, no product patents are granted for drugs, Chemicals, 

alloys, optical glass, semiconductors, and intennetallic compounds. In Thailand, 
firms have complained about the lack of patent protection f')rchemicals, 
pharmaceuticals, food and beverages, and agricultural equtfipment, as well as 
the weak protection of trademarks and copyrights.'" In Brazil. no patent 

Mav 25. 

of the U.S. Trade Reprcse'niative oil"Special 301, Thaitand and India were leading on its 
''priority watch list," Trtiwai. and the ['copte's Reputblic of China. 

,(See Sell ( 1) ) Indiaand Schunnann ( tt)9t)) oil Thatilanl. Ir tihle 1t98t), report 

followed by South Korea, 
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protection for chemicals, pharmaceuticals, and foodstuffs exists, and the 
protection of trade secrets is weak.I 

In Taiwan, foreign firms have claimed that patent protection l'or chemi
cals and pharmaceuticals has been inadequate and that there has been no 
unfair competition law dealing with false advertising, imitative product packaging, 
and inaccurate marks of origin. In 1986, a revised patent law was passed
that extends full patent protection to chemical and pharmaceutical prodlcts. 
Also, firms unregistered in Taiwan can pursue trademark infringemnent cases 
in local courts, and copyright protection has been extended to computer
software. Nonetheless, many problems remain for example, violators can 
file "'invalidation claims' to delay court cases, making plaintiffs defend the 
legality of' their patents or trademarks. 2 

Even where patent protection exists, the term of the patent may be 
relatively short. In India, the patent term is seven years for food, medi
cines, and drugs. In some countries, the patent holder must work the inven
tion within one to three years after the patent is granted; otherwise, the 
patent is subject to compulsory licensing or may lapse. Firms object that 
they cannot 1 their products in every nation where they expectmanufacture 
patent protection. When compulsory licenses are granted, the royalty rate is 
often set at 0.5 percent or less of sales, which producers regard as very low. 
In India and the Philippines, pharniaceutical patents are subject to compul
sory license on demand, even if the patent holder does work the invention 

3there. 

XIV. FACTORS RESPONSIBLE FOR INTERINDUSTRY
 
VARIATION IN THE EVALUATION OF PROTECTION IN
 

PARTICULAR COUNTRIES
 

As emphasized above, industries differ considerably in their evaluation 
of intellectual property rights protection in particular countries. Based on 

IISee Frischlak ( t;0) and Sherwood (I188). Also. metallic admixtures and alloys are not 
paItentable uinltess they have 'specific intrinsic qualities precisely characterized hy the naltire 
and proportions of their ingredients or by special treatment.'' Nonetheless. as sho,'wn inTables 
5-3 to 5-5. this seems to have had little or no eflect inldiscouraging U.S. metals firms, 
illisirating an indtistry-by-industry analysis. According to some once again the imporiamice of 
U.S. metals firms. they ofien can incorporate sensitive technologies int"black boxes' that can 
be 	protected. 

lit April 11)1, a new industrial code was forwarded to Brazil's Congress for consideration. 
This flew code would cover phallICCtlliCAl atid other products and prcesses not currenlly 
protected. See Stuigan (I 91).

12See Schumaiti (It9)0) aiid references iin 13. 
13 

note 
See Goans ( 116), Iill 1985), Mattiews ( 1988), and the Presidenlt's Commission on 

International Competitiveness (1985). 
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interviews with firms, it is clear that intellectua] l property rights protection 
plays a different role for each industry. In soMe industries such as nials
and tranilsportation equipment, it is relatively diiltcult fOr ¢(>llll'r 10 

inke efflective use of' i firn's technology without inilly expensive and 
complex complemlnentary inputs. In oilier induStlries such is chlCliclS, it is 
relatively easy I'r local l'irms to imitate an innovator's new products. Dif
ferences of this sort help to explain why there is little or no correlation 
hetween the chellicl industtlry's evaluations o1 particular countries and tlhe 
iletals or transportation equiiplnenlt industr's evalions o1 these samile 
countries. Becau11Se ihese industries f'ace different problems, tlhey lend to 
see a particulair country in a differei iieii. 

Further, a law1%S alftect different industries inparticular counlrV's often 
qtUite dilTerent ways. As pohinted Out ill tihe prsiolus section, olne countries 
tlhlt have adopted a pe i s'stil do ilot extil(l patlll protection to phar
llaculicals ani cheincals (or sonletilmes to foodl. Cleally', SUih countries 

'are likel to receive ery low marks 'rom tlhe chemical iinustry, even thoth 
other industries--otell oles in Mshich patent protection is of' less itpor
tailce in any e'enlt-do lot regard ihese conties very negatively. (For 
example, many Iood firins do not seeill to respoild so niegatively to Countries 
with weak or nonexisteinlt patlenls on foods.) 

Two cases in poilt are Argentina and Venezuela. Both of' these coun
tries receive hlistering evaluations f'roin tile chemical industry. (lue in part 
to Argentina's laws delviil pltellt proltectol to iplhlillamceuticial products 
and Venemielm's lack of patent protection for pharinmaceutical products or 
chetiical preparations,ireactions, or collpounds. (Almost tvo-thirds of U.S. 
chemical fhims said protection in holh of' these Cotiiltries was too weak to 
perlit Ileni to liceilse their newest or itost elfective technology tlhere.) 
Yet outside the chemical industry, U.S. firins gie both of tlhese countries 
relatively good imarks. (Only ahout 15 percent of U.S. nonchenical firms 
said protection in these Countries \Vls :o weak to permit suih licensing.) 

Still another 'actor al may account lfor ilterinlduistry variation in tlhe 
evaluation of protection in anlly )articular counltry is tihe fact that local firils 
in one induistry ii tiis couinlry illiy he more aggressive in exploiting weak 
laws ald cilforceilenlt l lan local firis in alother iilduistry. Thus, even 
tlhough tile intellectual proiperty rights llroltection really does not vary be
tweenllthese two industries. U.S. firils perceive it to he weaker ill ile former 
industry Ihan in tile latter. Some oh.servers helieve that this helps to explain 
our findings iegarding Argentila: in tlheir view, Argentina'.s drug firms are 
inueh more aggressive in this regard than aire other segl lntls of' Argentinean 
industry. 

http:A,'ain.st
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XV. A SIMPLE STATISTICAL ANALYSIS
 
BASE) ON COUNTRY I)ATA
 

Clearly, the strength of intellectual property rights protection is only 
one of many factors influencing foreign direct in vestment. Stidies by Dun
ning (1980), Root and Ahnmed (1979), and others have identified a number 
of variables that may affTect tie amiount of dircct investment in atcountry. 
For example. Root and Ahumed conclude that six variables are particularly 
important: (I) per capita gross domestic prodluct ((it)P); (2) level of corpo
rate taxation: (3)ratio of exports to imports: (4) extent of urbaniztltion: (5) 
percentage of' (;I)[' attrihutahle to \ holesale and retail trade, transport. and 
communication: and (6)frequency of chanCe of the tuitionll executive. Also, 
they indicate IhlatdifTerences among coMtries in population should be taken 
into accout (Root and Ahned. 1979). 

To see whether the weakness ofr strenglh of a coMtrys", intellectual 
property rights protection seems to to the amount ofierelated U.S. foreign 
direct in.,vestment in that count ry when the above variables are held con
sta.[, we assume that 

IIX II+ l.k+ IlX i + IISX51 + BUX il+ BT7X71+ BxXX i+// = B0 + B + B .X.I1 j 

where /,is the extent of' U.S. foreign direct investment in thejth country in 
a given year, X', is the populalion of the .ilh ctOtl1lry (illi9-6): X,, is per 
capita (ti)t' in the /lh country (in 1986): ',, is the level o!corporate taxation 
in the jth country (as estimated for a \wholly Ownled subsidiary with speci
fied and comparable characteristics in each coutry): 'AX4 is the ratio of' the 
jth country's exports to its imports (during 1983-1986): A'- is the extent of 
urhanizationl in the jillcoLntry (a1Isllea.stlred by ilepercentage of people in 
cities of 10(0,00 or more): A', i the percentage of' the jlh country's (;DP
attribtablc 1t wholesle e alnd rCtail trade, transport, and communications (in
1983-1986): A'7/ is the frluency of* chanc of' the na tional exectIive of the 
/th country (durinc 1963-1977): A' is the avera c over our six industrics of 
the mean of the three imea.StlrCs of' the wcakness of' the /th country's inlellec
tual property rights prtotectiot in Tables 5-3 through 5-5: and c,. is a ratdom 
error term. 

By using least squares anti omitting Japan because it a highlyldevel
oped Cointry, esti iates of the B's were obtained. Two kinds of dependenit 
variables were used: the change in the U.S. direct investment position in the 
.jth counlry, and the U.S. capital outflow to the.jth country. ' For each kind 

1
4
According to the U.S. t)c;artl .netof ( nncrce. the dir.ect inelVCmll positito is the hook 

Naluc ohtU.S. inestors,' ectuitv il.alndnet outstantding loans to.their ftreion (Aaffiliates. 
ftoreign atfiliate foreign ,setClerrise ill"lhich a single U.. invetor ostls a least 10is a husinl 

percent of' ite voting sLcLritics or the CLjtuiv'ltl'nt.) The ethatoge in dirct inivcsittetnt position
Celsil,c'apilal OutfWtopluss the valtuation adjustment. Capital outitows cqual reinvcsted earn
ings plus intercotupanty debt outtfhws [Itu, equity out'towS. See (ItSchotll 90).
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of dependent variable, data were used for four periods: 1988, 1989, 1990, 
and the mean of the three years. Thus, eight regressions were run, each 
pertaining to a different kind of dependent variable and period. Regardless 
of which of these dependent variables is used, the relationship between the 
strength or weakness of a country's intellectual property rights protection 
and the amount of U.S. direct investment in the country isnever close to 
being statistically significant.Y That is,the estimated value of' B is always 
far from statistically significant. Moreover, when other nonsignificant in
dependent variables are dropped from the regressions, the estimated value 

of B. remains statistically nonsignificant. Further, if Sp;iin (as well as 
Japan) is omitted because, unlike other countries in the sample, it is outside 
Africa, Asia, or Latin America, tile results remaiin the same. Moreover, if 
independent variables (e.g., measures of human capital formation) suggested 
by other studies are included in the analysis, the results are unaffected. 
Whether the estimated value of B. is negative or positive depends on which 
of these many regressions one picks, but in no case is it close to being 
statistically significant. 

XVI. A MORE DISA(;GREGATEI) STATISTICAL ANALYSIS 

The simple analysis in the previous section is based on only 15 obser
vations, since it Iltiips together all indtistries. A richer analysis can be 

conducted by recognizing that there are differences among industries as 
well as countries in the strength or weakness of intellectuial property rights 
protection and by seeing how these differences, as well as those anong 
countries, seem to be related to U.S. foreign direct investment inparticular 
countries in specific industries. G;iven that our data in Tables 5-3 through 
5-5 are broken down by both industry and country, a more disaggregated 
analysis of this sort is feasible. In this section, it is carried out. 

Let /,be the change in U.S. direct investment position in the ith indus
try (i = 1,2,....6) in the jth country (j = 1,2 ... ,l16), and let P, be the mean of 
the three measures (in Tables 5-3 through 5-5) of the weakness of intellec
tual property rights protection in the itl industry inthe jth country. That is, 
P,. is the mean of the percentage of firms in the ith industry that feel it 
would not be advisable to invest in joint ventures, transfer new technology 
to a subsidiary, or license new technology to firms in the jth country. We 
assume that 

l,= A + 01 + 01 +YP,j + -0' 

15This remains true if Japan is included. These regressions were run by Jeong Lee, as part of 
the work on his doctoral dissertation. 
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where 0i is an industry effect reflecting relevant differences inindustrial 
characteristics, 0,is a country effect reflecting relevant differences in na
tional characteristics (such as the total effect of the seven factors in the 
previous section), and - is a randon error termn. 

Using least squares, I estimated A. y, and the O's and O's. The depen
dent variable takes three forms: the change in U.S. investment position in 
the ith industry in the jth country in 1990, the change in 1989, and tile sum 
of the changes inboth years. Regardless of whether Japan-or both Japan 
and Spain-are exclded or included and regardless of which period is 
used, the results provide no evidence that U.S. direct investment tends to be 
higher in industries and countries where intellectual property rights are 
relatively strong. What evidence there is seems to be in the opposite direc
tion, but this evidence is never statistically significant. That is, the esti
maled value of y never differs significantly from zero. 

It may also be of interest to present the results when other dependent
variables are used. If investment position abroad and capital otutflows are 
the dependent variables17 and if Japan and Spain are included in the analy
sis, the estiniates of y are almost always negative, but far from being statis
tically significait. If Japan is excluded, the estimates of y are always
positive, but never significant, when investment position abroad is the de
pendent variable: and they are always negalive, but never significant. when 
capital outflow is the dependent variable. If both Japan and Spain are 
excluded, the estimates of, are always positive, but never significant, when 
investment position abroad is the dependent variable: and they are generally 
negative, but never significant, When capital outtflow is the dependent vari
able. 

To sum up, the analysis of this section (like that inthe previous sec
tion) provides no statistically significant evidence that the strength or weak
ness of intellectual property rights protection is related in itmajor or consis
tent way to the extent of U.S. foreign direct investnient inia given country. 
However, the cruldeness of this analysis should be recognized. fii particular, 
tilenature of intellectual property rights protection has been changing in 
many Of these countries, and investment decisions in 1990 (and earlier 
years) may have been inffluenced by previotis. as well as more recent, levels 
of inlellecltual property rights protection. (When the 1991 inivestment data 
become available, this problem can be avoided to itgreater extent than at 

Ilof1cotrse, this tmdel is crude illill)),l Fo 1 ille ,tileViaitte 01' Y,a Isulledrespecls. Ihtl 

ctnstantn it) tile Ct ilotn, may vatr\[l411(hjdtlty to ildustry and fromt itt~tnry to country. 
Given the limited amount ill data antd of previous qtttantitative amalysis in this area. tihis model 
seem nihe a1reasottatle hegirmling, hut its crudeness should he siresseth. 

17(f cour,e, itsesttm nt ptosition abroad is atstock, not a flow. ('ottsequently, it is heavily 
dependent oInearlier decisions. 
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present.) Moreover, other limitations cited in previous sections should be 
recalled. (We are continuing to extend this analysis.) 

Even if these results are taken at face value, they do not iean that the 
strength or weakness o" intellectual property rights protection has no effect 
in this regard. What they do suggest is that intellectual property rights 
protection is only one of a large numb'er of lactors influencing whether U.S. 
firms increase or reduce their direct investments in a particular country. 
Th us. the effect of this factor is oflten swamped by tie effects of other 
flactors Slch its the size anid growth Of the country's donestic market, tie 
extent of factor SUlpply and rate of increase of' factor prices, and the degree 
of' stability of the intacroecOtll~n~ic environment. 

This is entirely in accord with the results of our survey and interviews 
discussed earlier in this chapter. As shown in Table 5-1, the bulk of tile 
firms in our sample fel that f'or mn1y types of investments, such as sales 
and distribution outlets, and rudimentary prodiction and assemlbly facilities, 
tile strength or weakness of' intellectual property rights protection is not 
important. Given that these types of investtents .re quantitatively large, 
the results of this section are entirely consistent with our earlier findings in 
Table 5-1. Moreover, even for those types o(f investments in which intellec
tual property rights are important, our interviews indicated that many other 
factors are important too. This seems to be quiteConsistent With previous 
Case studies. 5 

XVII. INTELLECTUAL PROPERTY RIGHTS PROTECTION AND
 
COMPOSITION OF I)IRECT FORFi(N INVESTMENT
 

Developing countries are interested in tile composition of direct f'oreign 
investment, is well as its total volume. Governments realize that the amotnt 
of* technology transfer to their citizens and firms depends oi the kinds of 
investments made by foreignti fi rus, not just on the dollar volumne of such 
investments. In particular, investments in facilities to mianufacture compo
nents or complete products are likely to raise the country's technological 
level to a greater extent than investlents in sales and distributioln outlets or 
ill rudimentary prottuctio n and assembly facilities. 

According to section II of this chapter, firms tend to be in uch1 more 
likely to regard intellectual property rights protectiont as important for tile 
former than for tile latter types of investment. Thus, I coutr'y's system of 
intellectual property rights protection may infltlence the composition of di
rect foreign investment. Whereas U.S. firms may be quite willing to invest 

t"See Frischlak (199t). This finding seems to be in accord with case studies ot Nigeria and 

Turkey; see Adikihi (1988) and Kirim (t95). 
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considerable amounts ill sales and distribution otLllets and in rudimentary 
pro(uCtiol and aIssemb'ly falcilities in countries with weak protection, they 
may be much less inclined ti invest in ,l) 'acilities or in 'alcilities to 
manufactire coll)onents or com1tlplete proMducts. Such I'Zicilities IIay be More 
likely to go to countries with stronger protection systems. p) 

IHowever, )reliminary analyses hascd On detailed data collcCcd Irom II 
major U.S. chemical lirms sulgest that there is little or no relationship 
between the strength or weakness of intellctuatl property protection in a 
country and the composition of 11lairm's investment there. For each firm, 
Jeong l.ee determined the percent of' its tolal in'estnent in each of these 16 
countries (where it had substMitial its estments) dcvolcd to sAles titlets and 
rudimentary Iacilities. For none of these firms was there it sigiificant 
correlation between this percentage and my index of' prolection. Although a 
country' s systeiv of intelleCttial property protection may influence the com
positiomlof U.S. firms' investments Ihere, its effects (except in wholly owned 
subsidiaries) seem to be overwhelied by Itlose of other taclors. 

:or a few%clhetic firms, it has hcen possible to estimate th( lge of a 
small sample of technologies transferred via forcien investment to these 
countri.,S. :Or present pUroses, the age of aItechnology is defined as the 
diflference bct\\ecli tile year tile tcL'hnofloc1y was Iranserred and the year the 
tecllology, \kias fir'st usel 1 this firm. The results SlggtSI tiha .S. firms 
lend it transfer solmewhat newer lechnfolocy to countries wilh rclalively 
strotig intellectual property rights protection ItamI to countries+ with weak 
protection. Ilowever, the sampIl i/c .is So small that the results shold be 
regarded only as suggcstive. Fragmentary dait in the machinery itIdustry 
suggest the same thing, but they, like the chemical data, are too limited to 
be more than11suleeestiVe. 

2 
() 

XVIII. EFHE('FETS OF UNAU I'iORIZED USE OF INTELLECTUAL
 
PROPERTY ON SALES ANI) PROFITS OF U.S. FIRMS
 

We turn now from the effects of unauthorized use of inlCllectual pro)p
erty on technology tiatisf'er and direct investment in developing countries to 
its eftects on the sales and profits of' U.S. firms. This, of' course, is a1topic 
that has attracted a greal deal of attention I'ront policylnikers 1,,re and 
abroad. In 1988, the International Trade Commission (FIT) published a 
study f'ocusing on tle econittic effcCs of 'eak inlellectual property rights 

I')Of course. ,\lell tile firmi can le t til' li % tetillotog) 1lolih illcoporat ion ill -black 

boxes" or other iuiedits, siicL teethliotiu lak he Seit to collllers il ,.eak twloiclioll, till 
suCh defensi%' neliCanisiis are oftCli aviithble or ineffective. 

2iotieSe tLali aire Old id pell[iin i ll)oit I le f irits. Unfoloriniately,. diala of ihis sort are 
exreiniely scarce. Mlhich extilaiis Mliy tiese Iiagilents seem to be \worth presenting at all. 
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TFABLE 5-6 U.S. Industry Estimates of Worldwide Sales Losses Due to 
Weak Intellectual Property Protection, 1986 

tqgregale Estimaled Loss Number o1 Firms Reporting 
by Responding Firms 

Induslry (S millions) No Loss Loss Toutal 

Aerospace 121) 2 5 7 
Building materials 731) 0 6 6 
Chemicals 1.334 2 18 21 
Compt trsand software 4.130 6 25 31 
Electronics 2,288 6 II 17 
Entertainment 2,060 0 12 12 
Food and beverages 86 2 8 If) 
Forest products 665 0 7 7 
Industrial and farm 

etlui p m e n t 622 1 9 10 
Metals and mctal products 29 1 6 7 
Motor vehicles and paris 2,194 '0 4 4 
Plroleum refinmm 1,295 3 6 9 
Pharnmacetlicals 1,909 0 I0 I() 
Publishing and printing 128 0 II 11 
Rubber product , 511 I 4 5 
Scieneit" and photographic 

instruMCneIS 5,10901 1 6 7 
Textiles and apparel 251 0 II I1 
Other 151 0 8 8 
Total 23,845 26 167 193 

SOURCE: International Trade Commissioi (1988). 

protection. A questionnaire was sent to a nonrandom sample of about 700 
firms, most of whom were members of the Fortune 500. Of the 43 1firms 
responding 10 the qlueStionlairc, 269 reported that intellectual property (pat
ents. copyrights, trademarks, trade secrets, mask works, proprietary techni
cal data) was of'more than totnital importance to their business in 1986, 
and 167 firms reported tll their aggregate losses in sales in 1986 were in 
excess of $23 billion. Non-lz&l)-bascd industries such as entertainmnent 
were included in the study. The biggest sales losses were reported by the 
scientific and photographic instrunents, computer, and clectronics indus
tries (Table 5-6). 

According to the respontdents, aboul $2 billion of sales were lost in the 
United States because of' U.S. imports of infringing goods, about $6 billion 
of U.S. exports \were lost because Of inadequate intellectual property protec
lion, and about $3 billion in royalties and fees were lost. Because these 
figures pertai to only part of the samnple, they would obviously seem to be 
undetestimates of the total impact on the sales of U.S. firms in 1986. For 
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45 firms, the iTC staff made crude estimates of the loss in profits on this 
account. The estimated aggregate loss was about $750 million, which was 
approximately 0.7 percent of sales. According to the IC stiaf, this may 
have amounted to about a 10 percent profit reduction for these firms. 

A number of industry trade associations and related groups also have 
estimated the sales and profit losses in their own industries. The U.S. 
Nationa! Agricultural Chemicals Association issued a 1985 report estimat
ing that the U.S. aericultUral chemical industry lost about $200 million in 
1983. The U.S. Pharmaceutical Manuffacturers Association has estimated 
that U.S. firms lost sales of about $2110 Million ill five countries (Argentina, 
Brazil, South Korea, NIexico, and Taiwan) in 1984.2 1 

The sources Oi these estimates generally issue warnings that their re
suits may be in considerable error. For example, the International Trade 
Commission (1988:4-1), says the following: 

The Commission could identity no beiter means of developing estimates 
than asking a broad range ol' firms in the industries most probably aflected 
for ihe cote evidence on U.S. losses from inadequate intellectual property 
protect ion-est iiates that could admittedly be biased and sellf-serving. Tile 
sttidV, however, built in some cross-checks: data. while estimates, are sub
mitted unter oath; data requested on costs of itentification and enforce
meit proided an opportunity for lollowup inquiries on any discrepancies 
between losses anit ell'orcellinlt efborts; anid es timates were obtained by 
ill sitry a1nldby coutry frotin trrile associations and American Chianbers 
of Commerce abroald as across-clieck of Ithecnuulative results of respons
es by firns .... Where;is none of these cross-checks assures high defini
tion or conclusiveness of results. ihe study found the results (If tile sublis
sions of firms to be logically consitent internally. 

Without detailed in formation as to the ways in which the firms made 
the estimates on which these figures are based, it is impossible to evaluate 
the accuracy of the findings of these studies. This is not to say that data 
such as those in Table 5-6 are not of interest, but it is very difficult to 
estimate the sampling errors or biases they contain. 

XIX. EFFECTS OF INTELLECTIUAIL PROPERTY RIGHTS
 
PROTECTION ON THE RATE OF
 
TEtCHNOLO(;ICAIL INNOVATION
 

In trying to determine whether it is in a particular country's interest to 
afford strong protection of intellectual property rights, one of the central 
questions is: How much effect does such strong protection have on the rate 

'IFor a summary, see Mogee (1989). 
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of technological innovation? Little empirical research was carried out to 
help answer this question until a decade or so ago, when several studies
by Taylor and Silberston (1973), Mansfield et al. (198 1), Mansfield (1986). 
and Levin et al!. (1987)-were carried out. Althotgh these studies fcus 
only on the patent system (rather than other forms otf intellectual property) 
in il(lLIstrialized (rather than all) countries,ilnd ilthough they' Io not distiln
guish between domestic and foreign inventions, their findings are relevant. 

All of these siudies found thlt palents i'e much more intportant in 
some industrIics than in others. Amiong it random samiple of 10() firms fron 
12 industries (excluding very small firms) in lhe Uniled States, patent pro
tcction was u.Ldgcd to be CssCnlial 'or the development of introduction of 30 
percent or more of the inventions in only twO iIIdustrics-harl'laceuticalls 
and chemicals. In anothCr three industries (letrolcuim. mlachinCry, anJ filb
ricatcd metal producls), patent protection wvas estimated to be essential for 
the development ind introduction of ilOL 1(0-2() percent of their inven
tions. In the remaining seven indtlstriCs (electrical CluilmlCnt. office equip
mCnt, motor vehicles, illSrullmetlls, primnary metals, ruher, and textiles), 
patent protection was cstilnaled t he of much morc limited ilporlallCe ill 
this regard Mansfield, 1986). According to anolhr study, product patents 
were rcalrdCl its, Much morC ilIportIant by the drug 11nd oienlic e:.hCnlicall 
ilndLtSries tlll hy iOSt others (a1LnpirOCCsS pitents were recarded as most 
importunt by the drig an1d chemical industries: Levin et il., 1987). 

Without question. the patent systemn clablcs innovators to appropriate a 
larger portion of the social benefits frotm their innotvations than would be 
the case withoL it. hut this dloes not man11 that patilts arc very effective in 
this rcgard. Contrary' to popular opinion, patent protection does not make 
entry iti)mOssiblC. or even unlikely. Within four years of their introduction, 
60 percent of the patcntCd successful innoli\'onls inclLdCd in one study had 
been itnitated. Nonetheless, patent prolection eenerally inLreases the cost 
(to the imitator) of imitalion. Accordime to Mansfield et al. (It+81). the 
median estimated increase in imitation cost was I I percent. In the ethical 
drug industry, patents had 1 higger impact on imitation costs than in other 
industries, which helps to account for ithefact that patents are regarded its 
morc important in chical lr,gs than elsewhere. (The median increase ill 
initation cost wa-its about 30 plVCnl in Ctlical inu.s in contrlst to ibout 10 
perlent in chemicals and ahout 7 percent in electronics and machinery.) 

According to sonic obscrvers, the unauLthoriMed use of intellectual prop
erty may grow as more and more jlayers in various parts of the world en1ter 
high-technology indtistries. I1fintellectual property rights were weakened 
considerably, it could11have umfortulllle Colnsequtec nces. The incentives for 
industrial innovation. already relatively weak in industries where patents 
are incffective and entry is easy, might wither to the point where the invest
ment in new and improved products and processes would be far below the 
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socially optimal level. Given the central inportalce o1 industrial innova
tionlor ecotonilic growh., sutch an eventuality would do considerable harm, 

to the United States and to other Countries.-bolh 
Obviously, chan.es in the protection of intellectual property rights are 

likely to have different effects in some countlries than ill others, and there is 
f1o simple way to determine what is if' some sense best I'r the world as a 
whole. Eveln in the United States. we lack reliable estimates of how much 
the volume of inventive and innovative activity would change in response 
to a weakening or strengilhenfing ol intellectual property rights protection. 
Various kitds of researc aal nceded, some of which are discussed in the 
f'ollow ing two sections. 

XX. NEEI)EI) RESEARCH ON THE EFFECTS OF STRONGER 
INTELLECTUAL. PROPERTY PROTECTION ON 

TECHNOI)GICAIL CHANGE IN DE'VELOPING COUNTRIES 

It is fretuenlly argued thlt stronger protection of' intellectual property 
rights would help to promote itldigenonts technological and innovative ac
tivities in the developing countries. 9 " may true, particularly inThis be 
those countries that already have reached a minimal level of illdustrializa
tio lnd have a reasonable 1111U1 ,1" scientific and techlological resources. 
Ilowever, there is very little infbrmationl on which one can base al estimlate 
'"how large this effect may be. In this section, I sketch ot three types of 

studies that might be helpfil inl this retgard. 
First, a study might be clonducted to determine the elfects of stronger 

patent proleclion onl the size ald conposition of the R&D expenlditlres of 
firms located or hCadquatered iii selected developi'ng conitries (and the 
rate of' commercialiiation of new products and processes). Although sUr
veys o btlsitiesS firis haMve well-known limitations, it would be interesting 
old useful to find out what the leadine executives o a sample of firt.1S in 
these countries believe wold be the effects of strlonger patent protection on 
the size and composition of their firm's ,&l) expenditures. Findings of this 
sort would be rough , ut nonetiheless (f' use. 

2201 eourse, aithtigti a mimnm dtegree o proteciitmi of' intellectual property rights seems 
to he required to foster ill alilon ill tp it tltr areas, Ili, dost , not mean ti t increases ill 
protection me a1as, socially dtesirble For enamaiple. see tevinc t At. ( 1987). Accoting to a 
simple model Clsructedi hy C'hi and (;rossman (I )1)()), devetlping comrties gain h., protect
ing inelltectual property if their sthatre of the rtelvai market is large or it pros ects for 
produclivity gains through R&D are suicienitly hritghl in the indusiry. For stbsiantia innova. 

, , itthlions. Ithey ind that gtol ,. %elfate is likely to increase inltllcttual property rights protec
lion. 

231tr example. see Clemente (t1I88 Mitd tlaagsoua (t88). 
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According to interviews carried out by Robert Sherwood, many compa
nies in Brazil are reluctant to undertake RD because they know that their 
rivals can acquire the new technology simply by hiring away their key 
personnel (Sherwood, 1990). Besides having relatively weak patent protec
tion, firms in Brazil seem to have little recourse to stop loss of trade secrets 
to competitors in this way. lis results suggest tlhat in addition to influenc
ing the amount spent on R&D, the relatively weak protection of intellectual 
property rights has reduced the productivity of the research and develop
ment that is carried out. For example, there is less cooperation anong firms 
in research parks in Brazil and Mexico than in countries such as the United 
States, and foreigners are less likely to send world-class technology to Bra
zil (also see Tocker, 1988). The quantitative importance and frequency of 
occurrence of effects of this sort might be probed in a systematic survey of 
firms in selected developing countries. 

To complement, extend, and check on the results of such a survey, an 
econometric study might also be made of the effects of strengthened patent 
protection onl firms' R& I) expenditures. In ;I number of countries, patent 
protection has been strengthened in recent years. For example, in Japan. 
new chemical (and drug) products could be patented in 1975 and later years, 
but not before. Using standard econometric techniques, one may be able to 
estimate the effects of such changes on industrial R&t) expenditures. In
deed, Kawaura (1988) has already taken some steps in this direction. In 
developing countries such as South Korea and Taiwan, it would be interest
ing to estimate the effects to date on industrial R&t) expenditures of the 
recent strengthening of patent protection regarding drugs and chemicals. 
Although subject to obvious limitations, the results would be useful. 

Second, a study might be carried out to explore the costs and benefits to 
developing countries of modilyinrg their patent systems. Thus, Robert Evenson 

1984) has pointed out: 

In developing countries a relatively high proportion of linle is devoled to 
adaptive invention, mtuch of which is not patentable. Many of 1tes cowl
tries have sciiied frustration over ihu teris oil whi1h tc1.1lilogy is pur
chased in internationial fortins. Few Ihave shown iiim ginaition in designing 
legal systems suited it their coil:etitive position in international inven
tion. Most invention from these countries is adaptive. Yet they have 
geie rally not iodified their patenlt systems to ercourage adaptive inven 
tion. They have instead opted to weakcn the scope of patent coveragce in 
an attempt to discourage foreign patenting. I this the stow-growth indus
trialized economics and the developing economics have been successful. 
Unfortunately, the.y,' have also discouraged niiational invention in the pro
cess. 

A study could be carried out to determine the sorts of modifications that 
developing countries might consider, the potential costs and benefits of 
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each such modification, experiences in other countries with such niodifica
lions, and the practical problems in getting these modifications enacted. 

Third, a study might be carried (it to estimate the effects of stronger 
intellecltial properly rights prolection on tilesize and composition of R&I) 
expenditures by multinational firms in developing countries. DUrting the 
.alrly I980s, app roximatel 8 percent of the coimpany financed R&I)of American 
firms was perlormed outside tileUnited States. About 60 percent of this 
R&t) was doile in (ermiany. Britain, ail(l tanada, htut some was carried out 
in developfing coutries. Among the reasons for carrying out R&D outside 
the United States was the presence of environmental conditions abroad that 
cannot easily be matched at hone, the desirability of doing R&t) aimed at 
the special design ieeds of overseas markets. the availability 1nd lower cost 
of skills and talents thtt are less readily available or more expensive athorne, and filegreater ~opportunity iomonitor what is going on ilrelevant 

scientific and technicall fields ablroid (Mansfield et al.. 1982). 
Some observers have suggested that if the protection of intellectual 

property rights were streitgthened, a large aont (if the overseas R&) car
ried out by nutlinaltional firits might be perloriled in develolpiing countries. 
Because of external economies, this might promote technological change in 
these countries. Du ) tile lilmil,ed scientific and technological resources in 
Milost developing cotnltries, as well as other factors, it scents unlikely thait a 
sizable increase inl such R&I) will occur in many parts of the Third World. 
Nonetheless, it would be usef'ul to obtain inforlmlioil from various nntlliia
tioial firms as to the conditions tinder which they would seriously consider 
establishing or expanding R&i) facilities in developing cOntlntries and tihe 
importance of strong intellectual property riglts protection relative to other 
falctors in making the Rvl)location decision. A considerab!.." amount of
research has been carried out concerning the f'actors in luelnci ng the location 
of R&D) facilities. By building on that work, it may be feasible to obtain 
information of this sort. 24 

XXI. NEEI)EI) RESEARCH ON EFFiECTS OF STRONGER 
INTELLECTUAL PROPERTY PROTECTION IN I)EVEI.)PING
 
COUNTRIES ON INNOVATION IN I)EVEI)PEI) COUNTRIES
 

Besides afTecting the rate of technological change inside their own bor
ders, the developing countries, by providing weak intellectual property rights 

24 Richards (N." ) ha ,ugge.tcd tlit U.S. Firms :!nd g)v'erlllent ageliCies might he willing 
io irncrease that irengtheined the protecion ofR&D expeinditures inthosc devetping coUilltrie, 
inellectial properlyv rights. tlt (1h988 has si atettuit tle't Packard's invesiment in R&t) 
inSingaotre and Taiwan ..oufld( iniel"pribahlv" increase, given the general sirenghening o1 

lectulproperi) righi i ithese co m ries. 
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protection. influence the rate of innovation in developed countries. Firms 
in the drug, cheri,-.' mnd other inlustries in Europe, Japan, and the United 
States canl expect to receive less prof'it from a particular new product or 
process than would otller%%ise be the case. Thus, it seems reasonable to 
believe that some R&I) projects that [light otherwise be profitable are not 
carrie oit, and some in.,,vations that ,ieht otherwise be comlinercialied 
are judged 1o to be worthwhile. Given the f'act that the private returns 
frol industrial innovation tend to be considerably less thall the social re
turns (Mansfield e! il.. 1977), thiS depresses ilnlovative activity in the de
veloped countries, w\hich in any event may be below the :,o,:aiatI: Optimal 
level, the result being that the world economy grows less rapidly thal other
%viseWOUld have occurred. 

Research is badly needed to shed light on hiow larce or small these 
effects are. It may h' possible to estimate for a Sample of" firms the extent 
of the loss in prolit froni selected innovations that has been experienced due 
to weak inttllectual property rights protection in developing countries. Us
inc these estilates. one 1ay be able to determine tile percentage decrease 
in discouoted 1, eXpectCd Ol lis account for innovationsprofit thtt ould be 
of various kinds, and tile proportion of various kinds of innovations that no 
longer w.ould be profitahle oil this ac,'ounlt. Rouch estimates might also be 
made of the Social losses (to developed and developing countries) resulting 
froiii the fact that these i,ovations are not carried out. 

By using data ohtaiaed from market research firms specialiuing in the 
drug. chemical, and orer ilustries, as well as data published by various 
Third World countries, and information lron members of, these industries, 
losses in sales dueIto kxeak patent protection might be approximated. By 
applying the results of various studies of' cash flow, froll innovations in 
these industries, the effects on the net present value I'criterion of various 
p~roposed innovatioils could be estimated. Based ol the firns' internal 
records, estimates might be made of the nunlbher ofl proposed innovations 
that were turned do\n btt \ould have beeri accepted it' pattent protection 
had been stroliner. A]so, rouch estilmates inilit be iade Off how frequently 
new products that x\ould le profitable ill patent protecltion are lot pro-

po<'Al in ite 'ilst place IbecausC 0i the lack of paItelit proleclion in develop
ing countLlries. If Ihe relalionship hexx ecl esliialted and actual net preset. 
vahle would ha\C been the ie for iiinovations ltlrnCd dohwn or not pro
posed for this riason as f'or thoe',e c1ltull\ carried ilit, One Might be able to 
estimate lile private reltlrls thlat x c Iboroie. If tlue relationship between 

private and Social rcturns wuld have been the same f'or these innovations 
is for those actitilv carried Ot, the social returns that were l'orgone nliglt 
also be estimated. 1'coLIise, thlis anal'sis would be very rough, but at least 

it would be a beCinninc. 
To llustrate the 'actors involved, consider dr'ugs to treat trolpical dis
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eases. According t) drug cOMrpan ies, weak patent protection in developing 
Countries Ias discouiraged research on such diseases. For example. Richard 
Furland (1988), chairman of tile Squibb Corporation. has stated that 'nost 
developing nations in South America. Africa. parts ol Asia, do not accept 
patents . . . . And there's very little research being done on tropical dis
eases because people know that if they develop a drug, the market will be 
immediately taken over by other people.'" I imay be possille, hased on 
intensive interx'iews wi l lading scientists, technolouists, market research
ers, and others inside and outside the relevant industries, ahlon With statisti
cal analysis of tile available data. to shed light oil the extent to which weak 
patent protection has discouraIIcd 1&t of various kinds, including that di
rected at drugs for tropical diseases. ()hViouSl'V. the results would be rough, 
but rough results (if based on calreful study and interpreted with proper 
caution) are better tllan none at all. 

To extend these results, it nlay liso be possible to oblain econometric 
e ;linates of the effect of stronger patelt protection in recent eaTrs in cOli
tries such ias Japan. Korea, alld T"[aiw\il'n on R&D expenditures hy U.S. firms. 
particularly in the phitrinMceutical and chemical industries. Using standard 
econometric techniques, one 1m' le able to estimlaWe tie sensitivity of1in
dustrial I,&D expenditures in tile United States to chalnges in palent protec
tion il selected foreign cout,taries, including some from tie Third World. 
The available data would probably )ermit tile disaggre gation of" R&t) expen
ditures in some industries such as pharuianceuticals, which would be highly 
desirable. The findings iiight be an important check on the results of the 
studies suggested earlier in this section and wotild complement them. 

XXII. CONCIAJSI()NS 

At least five conclu.SiOts seem 1t ftollow 'rom tie foregoing analysis
and discussion. First, tile great majtority of the U.S. firms in our sample 
report that tie strength or weakness of intellectual property rights protec
tion has an importanlt effCt on some, bill not all, types of foreign direct 
investment decisions. Whereas about 8i0 percent of the firms in our sample 
nlainla:ned that this f'actor was important with regard to in'estments in R&t) 
facilities, only ahout 2(0 percent said that it was important towith regard 
sales and distribution tlets. Also. some industries--notably, tie chemical 
(iincluding drugs) industry-regard intellectual property rights Is much more 
important than others, such as the l'ood and transportation equiplei t indus
tries. In most idl(Lustries, large and relatively i&,-.-intensive firms are more 
likely than other firms to regard intellectual property rights protection as 
immportint. 

Second, based on tie views of these firras concerning whether or not 
intellectual property rights protection in 16 ma jor countries allows them to 
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invest in joint ventures, transfer new technology to a subsidiary, or license 
new technology to each of these countries, it is possible to construct a crude 
index of the perceived strength or weakness o1 intellectual property rights 
in each country. In general, the countries in this sample perceived to have 
the weakest protection are India, Thailand, Brazil, and Nigeria; those per
ccived to have the strongest protection are Spain, Japan, Ilong Kong, and 
Singapore. I lowever, there is often little corr,.lation between one industry's 
evaluation of' the strength or weakness of' intellectual property rights protec
tion in a particular country and another industry's evaluation of tile same 
country. For example, there is little agreement between the chemical indus
try and the transportation eqluipient inlustry. 

Third, there seems to be no statistically significant relationship between 
the perceived strength or weakness of a country's intellectual property rights 
protection, as measured by the above index, and the extent of U.S. direct 
investment in that country in the late 1980s and early 1990s. Based on our 
interviews with company executives, this is not surprising since they stressed 
the fact that intellectual property rights protection was only one of a great 
niaiy relevant variables-and flrequetltly not tile mOSt important one. Based 
on their responses, one might expect that the composition of U.S. direct 
investment would be affTected by a country s perceived strength or weakness 
of protection, but dtla for II chemical firns show little such correlation. 
Preliminary results suggest that UL.S. Firms tend to transfer sotmewlhat newer 
technology to countries with relatively strong intellectual property rights 
protection than to countries with weak protection. 

Fourth. according to estimates collected by the International Trade Com
mission from :67 U.S. firms, their aggregate losses in sales in 1986 due to 
weak intellectual property rights protection were more than $23 billion. For 
45 firni.', the IT(' staff made crude estimates of the loss in profits on this 
account. The esti mated aggregate loss was about $750 million, which was 
about t).7 percent of sales. According to the ITc staff, this may have amounted 
to about a I0 percent profit reduction for these firnis. Estimates of sales 
losses have also been made by industry trade associations, such as the 
National Agricultural Chemicals Association and the Pharmaceutical Manu

factu rers Association. 
iftih, based on recent studies, it seems to be generally agreed that 

patents are regMlted as Much more important in some industries (pharna
ceuticals and chemicals, in particular) than in others. Although it is fre

quently argued that stronger protection of intellectual property rights would 
help to promote indigenous technological and innovative activities in the 
developilg countries, there is little or no inforiation on which one can base 
an estimate of how large or small this effect may be. Also, whereas weak 
intellectual property rights protection in developing countries seems likely 
to depress the incentives tor technological innovation in the developed countries, 
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no estimates have been made of the magnitude of this effect. Some direc
tions in which research might be carried out to shed light on these very 
difficult-and centrally important-questions have been suggested. 
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Discussion
 

Discussion of tile foregoing topics at the conference focused on what 
conclusions, if any, cal be drawn about the desirability of a worldwide, 
inifform system of intellectual property right (11R,)protection, versus a sys

tcm of national tt', regimes that are differentiated according to the country's 
Sta.ge of CCoIoril ic ntlld technological dccloprent. No clear consensus 
arose f'rom the discussion oil the superiority ofi one system over tie other. 
Ill 'act, one of1the most prominent themes thal was repeated again and again 
was the lack of an adequate evideotiary base for detlermining the optimal 
global ti', system or for making policy prescriptions. 

Tie question was raised of whelher slronger I11s ate ill the interests of 
developilg countries, or under what conditions they might be ill their inter
est. This luestion is central to the debate, because if' 11,1s are not ill tlhe 
interests of developing coont ries, those cou ntries mty naturally resist strengthening 
their IttR regimes. Moreover, if tiPl s are not ill the interests of' developing 
countries and it' tihe United States is successful ill imposing a Ulifo'rm,
stlrlng l, syslem worldwide. 0w system may 'estlll ill harill to tile econo

riles of, those naliolls. On the other hand, if stronger tIP1s can be shown to 
be ill tile interests of developing countries, it would simplify the movement 
toward a uniform worldwide 1PR system and wvould result ill benefits to the 
developing countries and to the world. 

As si-mwn ill the chapters ill this section, many factors must be consid
ered inr weighing tile beneftits and costs of stronger It',s to lily particular 
country or group of countries. It has even been suggested that Under certain 
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conditions (e.g.. it a developing country has a strong demanid for a product 
not produced elsewhere), it may be in tileinterest of a developing Country 
to provide stronger protection for ilventions in that product technology than 
isprovided in industrialized countries. Ilowever, although conference par
ticipants recognized iscritical Ihe utleStion Of to developing CLUllb3ellel'its 

tries, researchers poinlted (it that there are practicall) 10 data to supply ,n 
ans\er. 

SonC preitlilaryllatll useful illthe analysis of the costs and benefits of 
strollg tt'Rs are supplied by Mans'field's research on the effect of' weak tt'R 
systems on f'orcign direct investment (tt) by I.S.-bascd conpanies. It' it 
could be shown that tilesize and cotmposition o1 FI) illdeveloping countries 
are ncgativelyv affeclted Iv \ eak tII'R regines, those clultries might be influ
enced to strenglthet intellectual property rights. During the discussion, 
ho\wevCer. the Ltuestion was l'lised of whether the sa.nle 'actors motivate FDt 
bv tirmI s based in Japall, El-urope, and tilenewly' industrialized colntries that 
molivate U.S. 'irms. As firms lrom other countries become more signifi
cant players in 1.t)1.developing countries may become less coiiccrned about 
'oreigl direct investment by the United States. Moreover. it firms from 
other countries doe lIt hvl'e thle same incentives and concerns with respect 
to :1tand iqzs ats U.S.-based firms, tihe United States can expect less coop
eration their tovernlelts in inlternalional tI'R negotiations. Again, 
there arc no data rollmresMearch studies to address these questions, although 
alcdote . lased on plerSOna I experiences .uggcst that Jlapanese comipanies, 
for exaimple, view tI)very dilferenly thah U.S. firms dio. 

Another CtiCStion raised dtring tlie discussion was oie that is seldom 
raised illtt'R debates-thltt is,are illstronger tt'Rs the interest of industrial
ized countries? It 
 is oten taken for granted that this is true. Ilowever, the 
cUtrrCnt dCbate iltileUlnitCd States abotL pateiiting of, soflware and geiies 
has raised the possibilily that iltellectual proprly' proteclion can lbe too 
Stron1 and CanI squelch vital inicremeittal-iplrov,eiilent inventions, perhaps 
strengtheline tIle position of firms that have made basic inventions. This 
issue is related to onC discussed by' Paul David in Chapter 2-that enforce
lmlelt 01' pateilt rights under Some conditions can inhibit technological progress. 

Al alternatlivC to the current (differentiated) international i'Rregime, 
nanely, a tin iform, worldwide systemn of strong tI'R lrotection, was ex
pilored in this section. The simple iiroposition that unif'ormity is a good
thing nceds to be cxanined carefully, however. The point was made during 
the conference that althougl uniformity il itself' has certain theoretical beli
efits, the details of' the uil'orm system are important. As iii tile case of 
technological standards. thcre may be broad agreement on tie need for 
standards but intense disagreement oit what the standards should be, based 
on the dif'f'ering interests of' the negotiating parties. 

Even if all countries could be persuaded to accept the same IPR laws, 
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those laws could lead to very different effects in different cultures. One 
discussant argued, for example, that although the Japanese aMd U.S. patent
ing institutions arc quite similar (see Chapter 6). they have led to quite 
different effects. In the United States, the IIPR system has reinforced the 
tendency toward the not-invented-here sy ndrome, whereas in Japan it is 
said to support a more cooperative approach to tcclhnology. Similarly, the 
same iTR laws illy have quie different effects in nations that are at difTer
ent stages of economic and technological development or productive calpla
bility. 

The absence of good data and other information onl the benefits and 
costs of strong 11s to developing couinries will likely affect the outcome of 
the current General Agreement on Tariffs and Trade ((ATT) negotiatiolls on 
trade-related aspects of intellectual property rights. Discussants questioned 
how far the United States can Cx pect to push tihe developing countries to 
strengthen their t1'l1systems when it cannot be shown that the current level 
of protection is too, low or that stronger protection would be in their inter
est. If the developing countries cannot be convinced of the benefits to them 
of strong tI'Rs, it may be necessarv for tile United States to make conces
sions in other areas of the talks to achieve the international wR regime it 
desires. [low willing is the United Slates to make the necessary trade-ofl's'! 
Judging from U.S. intransigence on such issuCs as agriculture in the (;ATT 
talks, one disctLssant sulmisCd that the Uniled States is unlikely to make 
such a trade-off for strolnger tPRs and that a uniform, worldwide system of 
strong tIRs is therefore Unlikely to emerge from the current round of talks. 
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Introduction
 

The prospect of creating a global, uniforni system of intellectual prop
erty right (3IPR)protection faces a formidable challenge given the differ
ences ill national ttPR regimes worldwide. Although lhe fundallental premise 
for granting property rights to inventors and artists-that is, to promote 
creativity and innovation ultimately to the public's benefil-is a comnion 
Iheme in many, if no[ most, national systems, the legal regimes of each 
country have evolved to reflect the Culture, phi losophy, and commercial 
history of its people. As Paul l)avid illustrates inl Chapter 2, the historical 
development of intellcctnial property law has been infl uenced by perceived 
naiional needs, such as to increase technology transfer from abroad, to 
encourage indigenous innovation, to sustaiin and regulate individual indus
tries, and to enforce an author's natural rights in his or her creation. As a 
result, t'Rs must be seeCn as unique policy tools engineered to satisfy na
tional, not international, iieeds and capacities. 

The essays in Chapter 6 hi ighighlt sole of the major issues concerning 
the tPR systnems in Japan, tile E'uropean Comniunity (I('), India, and the 
iewl y industrializing ecoinomies. They describe tile specific factors noi
vating change in each of the national or regional legal structures, and they 
address tlie likely react ion of those systems to increased pressure for liar
inlt1 ization. 

Although disparities between the developing and the industrialized worlds 
oflten receive the most public attention, nations that hold common assunp
tions about the benefits of' strong tt't1s also differ markedly in tlie implenlen
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tation of those rights. Tile United States, for example, stands alone in the 
industrialized world with its practice of granting patents to the "first to 
invent," rather than the "first to file.' Japan, whose level of IPR protection 
is comparable to that of tile United States, uses a narrow interpretation of 
patent claims, which encourages inventors to cross-license. The Japanese 
sys!em may be better suited to protecting incremental innovation rather than 
major, sweeping inventions. Detractors claiin that tile Japanese system 
favors Japanese inventors, whose industrial power has been based on seiz
ing tile commercial value of an invention by refining and building on break
throughs that already exist. 

James Armstrong, who discusses tile wR system of Japan in Chapter 6, 
concludes that it does not present an insurmountable barrier to eventual 
harnionization with U.S. practices. Iie points out that tile law in both 
nations is dvnmtaic and flexible, and ie argues that, however different the 
two systems, the overriding determinant of eventual harmonization will be 
tile fact that both view strong IPRs as essential to a modern industrial economy. 
Both Japan and the United States will have to adjust as technology and tile 
world economy change. 

In his discussion of the E'Uropean Commntl.lity inChapter 6, Bryan 
Harris points out that even when harmonization is a collectively established 
objective, it may be constrained by other factors. The Ic's explicit objec
tive of ijchieving harmonization has been thwarted by politics, industrial 
opposition, the question of whether harmonization will truly maximize tile 
collective economic interests of the I-c, and the sovereignty concerns of the 
EC's member countries. Suggesting that the f;C" represents a small scale 
version of the eventual global debate on harmonization, Harris submits that 
harmonization for its own sake cannot be justified without a greater Under
standing of basic issues, such as the relationship between the economic 
interests of intellectunal property owners and of intellectual property users 
and the question of whether tt'Rs continue to be a consistent and appropriate 
legal and economic concept in the face of technological change and the 
development of international industrial relationships. 

Describing India's IPR system in Chapter 6, Deepak Nayyar notes that 
like all countries, Ihdia strives to strike a balance between the interests of 
producers of scientific and technological knowledge and those Who use it. 
That particular balance point i.,, determined, in India's view, by a nation's 
level of economic development. Acknowledging the importance of technol
ogy for development, Nayyar argues that India faces a resource availability 
problen that can be solved only within a framev, ork of ti'z policies that 
favor the dissemination of technology. Nayyar clains that the ''Dunkel 
draft," a proposition put forward in the Uruguay Round of the General 
Agreement on Tariffs and Trade ((;ATT) discussions on Trade Related As
pects of Intellectual Property Rights ('RI'S), ignores the essential philoso
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phy of the systems of India and other LlCs, and calls for standardization at 
a much higher level of protection than now exists in India. HIe does, how
ever, emphasize the importance of considering the TRIPS discussions in tile 
larger context of the nUlttilateral trade negotiations, with their potential for 
cross-sectoral trade-offs. 

In his section of chapter 6, Carlos Primo Braga focuses on the newly 
industrialized economies (NIks). IIc postulates that the recent strengthening 
of It'R, laws alllllg Ntls is I Iroduct of the historical correlation of stronger 
I'R laws with rising levels of ecolonlic development and the external trade 
retaliation pressures of the United States and "urope. Ile suggests that the 
NIt:s have folund it in their economic self-interest to become more closely 
aligned \with the practices of their mnaior trading partners, even beyond what 
might be typical for their stage of tconomlic development. III Primo Braga's 
view, this trend is likely to Con1tillue. 

In Chapter 7. Jacques (orlin presents in overview of the wi'R provisions 
currently U!nder diSCLssiol ill the Uruguay Rourld of the (ATT and the World 
Iltellectual Property Organi/ation (Wtl,(o). The p)Ish1 for increased l'R pro
tection through these fortums has been strongly opposed by the less devel
oiled countries ( tt)(s , whose tt'R systenis diverge the most from what has 
been proposed. In many t.t)('s. I!1P,laws are designed to move innovatiotns 
quickly into the public sector, and they give the inventor only brief and 
restricted rights to the invenlion. In general, piltent terms are shorter, and 
compulsory licensing may be used to force a transfer of technology by the 
inventor, particularly if the patent is not being "worked" in the country. 
Patents may not be granted for innovalions in the fields of food and medi
cine, because food and medicine are considered to he common rights of all 
peoples. The rationale of developillg cOUntries is that an innovator should 
not be allowed to maximize individual profit when the nation as a whole is 
poor and needy. Yet critics observe that a weak level of protection elimi
nates altogether the incentive to apply for palen!s, bring products to market, 
-oid ultimately inlnovate, which is the basis for econotnic growth. 

Chapter 7 also foCuses on the provisions of the "Irits Dunikel draft. 
Included aniong the key issues of the proposal are the est ablishment of a 
20-year term for patents. limits on tle use of COmpulsory licensing, and the 
creation of an enforcement mechanism. The provisions would allow for all 
adjustment period for t.1)(,s. AIIthough the proposal Wa, tabled in December 
1991, no agreemelit has yet been forthcoming. Gorlin suggests that tile fate 
of tlie t1PZpackagce is tiedito the success of the overall GATT discussiolS, 
which ire to be coneltiCded in 1993. 

The chapters in this section (io1not discuss in detail the specific provi
sions that separate onze natiotnal system from another. Rather, they provide 
a representative picture of the source of national interests and rationales 
that resist the idea of international harmonization, as well as the forces that 
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are creating pressure tor movement in that direction. All nations, including 
the United States, recognize the growing importance of technology and 
innovation as elements of economic success. The challenge is to find com
mon ground among national IPR regimes that can torm the basis of an 
international system that can offer the benefits of technology and innova
tion to all. 



6
 

Comparative National Approaches to
 
Intellectual Property Rights
 

Japan 

JAMES E. ARMSTRONG III 

Where do we start? We say the word -Japan," and it is a polarized
word. The polariized charge means atlot ot things. We saw a vigorous week 
o1 Japan bashing in )ecember 1991 during tle fif'tieth anniversary of Pearl 
I larlbor. The Japanese palen syStelll is also Isource ol controversy, consid
ered by its outspoken American critics as a nontarifT trade harrier. 

As I try to compare our patent sVsteml with that of the Japanese, I would 
like to raise some questions ini your mlind. I ;lli 1not going to try to give you 
an llsWers because tor some ol the problems that we face today, there are 
nlo clear answers. Reflecting on Dr. David's conments in Chapter 2, 1 
suppose I aln in .111opposite caip in del'ining what i patent is. To zne i 
patent is not a im1onolpoly. A patent is anl industrial property right that gives
someone the right to exclude others for a limited varying period of time, 
depending oil the country in which the patent is held. If I make an inven
lion covered hy one of those "iillprovenielt " patents there llay be a patent 
that dominates mne. and I in turn 1a' d(lollinate someone else. I may niot 
have the right 1t use commercially what I invented. So., unless I have a 
complete right to do everylhing without limitation, the patent cannot he, in 
illy view, a.n111olopoly. 

Let us, in considering comparative national approaches, begin with a 
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country as different from ours as Japan. I first visited Japan about 4(0 years 
ago, and it seemed very. very different to mie as a young U.S. Air Force 
officer. After ycars of seeing many' different things in Japan, I would now 
like to try to find out what is the same. First, where are the similarities? 
Then we can analyze the differences. 

Two similarities come to inind quickly when comparing the U.S. patent 

system or intellectual proIerty system and the Japanese system. First, tlhe 

benefits ol a patent system per se to a modern industrial economy are well 
recognized by both contries. 

What are those benefits? By disclosing knowledge, rather than keeping 

it secret, ill intellectual property systenm serves ias i stimulus to further 
technological development. Now, when your computer doesn't work, you 
may wonder whether technological devCeIol)neCnt is good or bad. I often dio, 
but an intellectual property systemt does stimulate dissemination of knowl
edge rather than hiding it. It also gives you a market edge. It gives you, for 

a limited time erhaps,lithe right to exclude others it you are an economic 
unit tryilng to compete. It also serves as a legal component for technology 
transfer. Dr. David writes about the knov-how com)ponenit which is usu
ally, in my experience at least, K(Opercen~t ot technology transter, but pat
ents are am additional further legal component that Serves to tidy things tip. 
These are certain benefits. It you think about it, there may be many more. 

A second similarity is that both systems, the United States and the 
Jmalese. are dlynamic: they change. I have been in this business-that is, 
file patent businss-tfor 37 years now, and I cannot recognize U.S. patent 

law today as it was when I first knew it and began its practice in 1955. It is 

so different. Why is it so different? As Dr. David suggests, it had to be 
responsive to the society in which it exists anl Our society has higed 

dramatically since those placidL days of the 1950s. The "'fifties mind-set +' is 

something that flashed into my head this morning. To me the years were I 

kind of nice. soft, hazy interlude, those Eisenhower yeafs. It seemed things 

moved so quietly. Now nothing moves quilly. Why'? I suppose Dr. 

Melvin Calviin, Nobel Prize winner from Berkeley, whom I heard speak 
about 13 or 14 years ago. was the ultimate prophet when he said that "'the 
microprocessor will change ourt lives in ways that none of ts will ever 

believe." Give it I1 years. Well, we have seen it in 10 years. Give it 20 

years. The whole pace of IranSillissiol and disseiilation of infornliltioti is 

different. International communism collapsed as it result. 

The Japanese are presently attempting to file patent applications in the 

Japanese Patent Office electronically. I have had many opportunities to talk 

with Japanese colleagues Oitthe subject of electronic filing. I have Spent at 

least, on average. three months in Japan every year for the last 21 years, am 

fluent il Japanese. aid have many chances to talk and interact. I \iew this 

new Japanese paperless system its an American inspiration. The former 
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Commissioner of Patents. Gerry Mossinghol, went to Japan and first made 
the "paperiess" prononnement. It was his first visit to Japan. II fact, 
before going, lie calledtme in for a friendly chat and told tic that what he 
was going to say was that in the future there will be all electronic filing for 
patents. The Japanese were petrified. I must have had about 50 Japanese
friends come up to inc and say, 'What are we going to do?" Well, the 
Japanese started electronic filing, and we are still talking abt0u1 it. That fact 
might tell us solething. 

Now, what tile not sure. They have created.lapanese have created I am 
a situation inl which Japalese patent attorneys have had to purchase-mlluch 
to the profit of Toshiba and others--some very expensive equipnent. They 
must send a floppy to the Japanese Patent OfTice, together with the elec
tronic transmission, so the system cannot be called truly 'paperless." Oil 
the other hand, because of' this electronic feed, the Japainese Patent Office is 
building one of* the Most mIarveloLs techliial dala bases that one can imniag
ine. The ultimate result is hard to evaluate inow, but of course, this is an 
age in which the ultimate result. in any case, is veiy difTiculI to evaluate. 

A quick point: the lil'eof' the law is not logic but experience, and we are 
in : challenging age il-which we must continue to learn. We have to learn 
to deal wilh these electronic beasts. We ire illalperiod in which all nations 
are strivinu for intellectual property harmoniz/alion at least aniong the in
dustrialized countries. The :uropCai ('ommu11tlnity, Japan.ll, andtlthe United 
States are trying to harmonize their respective patent systems to benefit 
inventors and cimmiercial enterprises throaghout the world. 

What are the differences illthe various systems? First to file versus 
first to invent? Is the utility model ga;od or bad? Is anl opposition system 
godl or bad? Isthe limitation Iio the filing date of a patent application 
on tiletiltmate life of the patent good or bad? These are things we can 
debate. Back in those times ol the fifties mind-set, I was a younc man ad 
a young attortcy. I thought that the U.S. system was absolutcly the best 
thing in the world. After many, mainy years I am open and receptive to 
other ideas, and I think that the modern world, to use the iodern parlance
''global village," which I first heard front Bruce Merrifield, iS.SIc I that we 
are adoiipto have to adopt and excfiance ideas aiid try to harlmonize. 

I will leave yOl with hiarnoni.atioln. 1,1a story oill ()iOctober 2 , I9 
visited one oifmy Japanese corporate clients, aid after we disposed ol' our 

han1d, My hosthusinCss ait SaIid, ''We would like to ask you somiie qtestioIs."
There is an organization hlthatmany of' you know called the Pacific Intellec
tual P3roperty Association. or I'I'A. i'tt'A has smudy groups working illcoop
eration with WttO (World Intiellectual Property Organization) Issub'oniit
lees oti very specific points concerning harmonizatlion. One point of difterence 
is concerned with tile doctrine of equi valeits \which, without going into 
technical patent jargon, simply is founded oi tie question, "Should we take 

http:Japan.ll
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a patent claim literally and thus put the inventor in a straitjacket, or should 
we be expansivxe in interpretation while remembering we have to be fair to 
the public'!" The public must know what a patent chlim means inorder to 
avoid infringement. 

This is tie social, economic thrust of equivalents. The United States, 
as we d.o in our pidIullm sociely, has swung toward a liberal interpretation 
of patents. Twenty years ago, fhe Jalinese also interpreted claims nuLClearly, 
or as they said, accmrding iothe German System. tUnder the German system 
a claim is given a broad.0tl interpretation. The Japanese sy'siem of interpreta
tion was graldually narrowed, and thai is the center of the present debate. 
Let me continue the story. MiV Jap1ane1e hosts posed to me two problems 
that were under study in committe oI the American side and on the Japa
nese side. They gave Jut' a complete outline of the Japanese position and 
the American pt>osition and they said. "'What to you think?"' This conversa
tion was all in Japanese. I got upIwiih myv chalk in hand, as I like to dio. I 
said, "Let me tlo so that I won'ttake the challenge of taking Illy l position 
be influenced by either the American group or your group. 

In conclusion, I foMnd the Japanese position t be methodical and logi
cA in a Japanese sense, hut very incompatible %\ithAmerican tastes. I 
lound the American preselliatit to be superficial, winging it ,ilhout going 
into any real depth on tileproblem. lo\ever, I found that there was a 
certain existing harnmony. Ifthe Japanesc could only have looked at it with 
an understanding of the history, philosophy, and precedent of the U.S. law, 
they would haS' seen that Atnmerica1 objectives were not off the mark. 
The\' could not dio So because onre's native language is a mind set for 
everyone. There \was a sound basis Under American law for achieving what 
the"' w.lcatl, but not by Japanese rationale. I leave you with that thought. 
!armonization is not easy. 

The European Community 

BRYAN HARRIS 

In many respects the subject of this report concerns, on a worldwide 
scale, some of the central problemis with which, on tilescale of' half a 
continent, the European Community is at present preoccupied. The prob
lens are 

whether there is an intrinsic merit in harmonizing intellectual prop
erty rights or whether. ot Ih'contrary, individual states should be left to 
pursue what they see as the most advantageous ways of protecting those 
rights; 
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wwhether the emphasis should be on strict protection o1" intellectuml 
property rights as a reward to inventors and authors and as ;anl incentive to 
investment, or whether, on tle contrar,, tlhe emphasis should he tieon 
widest possible dissemination of the technology and literature normally pro
tected I)by intellectual property laws: 

* whether intellectual property, as a legal and economic concept, is 
consistent, appropriate, and up to date or whether, on the contrary. ;thas to 
he bent oit of all recognition when new social or technological requ,ire
illells Lellmalllu
aid
 

• \vIheth. Ldn be illustratcd from current rends in the .uropean 
Commnin ty. 

At first sight, the European Community (I-W) appears to 'avor the maxi
num degree of harmonization. There is a provision for harmonizing lla
tional laws. Linder Articles 101fand I((IA of thle Furopean Economic Coin
llunilty (F-(c) Treaty. There is arieady Oil the F( SltteIl books i first directive 
harmonizing national trademark laws, and there irevarious proposals for 
harmonizing national copyright laws. IHlowever. there are soic constraints 
oinharmonization. One is that the harmonization provisions ire subject to 
the overriding nccd to show that they directly affec tihe establishment and 
fuiinctionin of1 Accordinthe cominon market. to the (;ren Paper on Copyright,

which the ('Commission of the Furopean ('oiiunities issied 
 three cyears
igo. the legal )ow-ers do not extend to law rel'orml for its own sake. Another
 
constraint is that the imlilber stlitcs arc reluctant 'o cede all their powers to
 
a communi.tyilt , and the Maastricht Treaty, which is expected to
legislaturc, 
'olile into 'orce on January I, I9i93, has a specific provision ill tavor of
 
what Brussels cas ''suiitu'--that is. the retention of legislativel power
 
at the national level unlless it is manifestly more eflcctivc at the t:c level.
 

Since uropean ('onmuiil\ intellectuil property mlea+stres aire sulject
 
1o the ecolonmic objeclives of the comilion market, they have 
 to meet Ile
 
requirclleullis of' the 1.1u Irealv oili at least Ito poinls: the provisions onl the
 
f'ree
llloVllllIllof uoods and ,crvices. and tlie pro\'isions oilcompetilion or 
antitrust. [he judgineits if the (our: f IJstiCe o1 tie Eurolpcan ('om uni
ties oil inltllectual t~rl)Cu-1V rights are almost entirely concerned with the 
problems of' recouciling these rights w\ith the provisions o' lie -EC treaty.
The results are not al v.as entirely Cicear Or colisisCill. In A/h', and IunhJurv*"N 
v. (;enrh'nrii K " cas:e -134/X5 litelrovisiolns olfthe tit1 trealy oilthe 'ree 
movement of, goods took precedeice over patent righlts: inll',,. Brothersv 
vi IlI. v. 'Chri.iians'n I15X/86. the(case irotection of' copyright look prece
dencce over the provisions onIhe frece iovemien of' goods. It o'nlvo v. l"eng
(case 23X/87). national laws oti the protection of iodels and designs were 
upheld in the face ol", rules oilcompetition: bit in the tecent judgment
of the Court of First Instance in BIC v. 7"he Commnission u/ the uf. e'ant' 
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Communities (case T-70/89), the protection of copyright was clearly subor
dinated to 'W: rules directed against tile abuse of a dom1inant position. 

Even FLuropean Commluilty legislators have had to keep their eyes firmilly 

on the reconciliation of the strictly defined econormic aims and the legal 
rights appurtenant to intellectual property. In the patent field, the t-u has 
been trying to bring into being a coullllUily patent, which will be valid 
throughout the 12 nieimber States ald will tLS avoid All tile problenis of 
cross-horder disputes. I lowever. patente. are not overeltllhlsi,,Sic bIeculse 
relatively few %isli take patents more three tours to out ill than or Member 
States and the cost of' the coiiimlnitv-Widle patent may be hard to juistiy. 
There is it morill here for global protection: ljnitorinity has obvious merits, 
but must not be marketed it too high a price. 

Although trademnarks are ill important 'ormn o' intellectual property, 
they do not have the saie hearing on science and technology as patents anid 
copyright, but two aspects ot' the European (_onimunily's experience in this 
field are relevant and worth a brief mention. The lirst is that although the 
econonmic pressure to "globaliZe" the use of' trademarks is strong and has 
beniefited some firms trading in Europe, such as tile Mars Corporation, there 
is still a cultural ald linguistic resistance to tile process. Thus, there is 1ot 
quite the degree ot' Support for it larn-lLrtopean trademark system that tile 
comniunity authorities had expected. The second is Ihat while the Itc is 
nevertheless going ahead with its proptosals for t cotumunity trademark, it 
is hamstrung by a purely political dispute over where tile trademark office 
should be located. This is a salutary reminder that the concerns of' intellec
tual property experts are in tile last event always subordinate to the political 
process aiid that legislation ol intellectual property is ultimately determiled 
by political coiisiderations. 

To some extent this is illustrated by developments iii copyright legisla
tion in Illo E'luropeall Community. Becatuse tile various proposals now undei 
discussion in Brussels are beyond the scope of this report, one specific 
proposal will suffice to make the point. New techlology lils greatly 'acili
tated the ability to copy protected works, which is particularly true in the 
field of' audio atid visual recording. There is a tendency in some of' the 
member states of tile FIuropeall ('ommlntlity, though not in the United King
don or Ireland, to respond to tile new technology by imposing a levy on 
blank recording tapes. tile proceeds of which are supposed to go to copy
right owners. The struggle among the blankiltape indunstry, the record ill(Lus
try, and tile representatives of artists atid consumers is not yet resolved. 
However, a, compromise does appear to have been reached in the United 
States and a similar compromise may well be reached in Japan, based on it 
small levy shared between the manu facturers of' botIi hardware and software 
in respect of digital but tnot analogue, and audio but not video, recording 
tapes ard equipment. The question is whether the European Cotmtunity 
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will take the same route. If the United States, Japan, and Europe all adopted 
the same approach, it would be a striking example, from tilefield of intel
lectual property, of harmoniz.atioti illan iporlant sector of world trade. 
Unfortunately, there is a real risk that this salultary outcone may he frus
traled by somec of* the less attractive features o1' -1uropean C(ommlnity poli
tics: in particular, a wish to demonstrate that the t.C can do hetter than the 
United States and Japan and should, in auv case, be different. 

From a theorelical point of' view, there are may loose ends in the 
colmfni,,tS approach to intellectual property allters. It is far f'rom cer
tai that either know-how or trade secrets are likely to he trelled as forms 
,)f intellectual l)roperly, though for the purposes of I('atlitrust law, the 
licensing of knoss-hom and the licensit,, of patents are treated rather sini
larly. One of, the reasons for lt.e uncertainty is tlie difcrence between the 
commtton lawi approach and the continenlal la\s Ol uLnflir conpletition: the 

ulf betweCen then is till iltle \ide. At the ltearl of the pbrolcm. however, 
isthe question ol tle taxoltollly of intellectual property rights: whether, for 
example, some of tilecategories of" rights rllCvalidly described as a ftrlllof"
 
property 'ItalkI shetlhr the property criterion inhibits the creation of, new 
categories of leg'I reflationships to meet nc\ techntoloical or social circuIm
stances; \hcther there is really etoagh ilt coiott hetweert patetnt rights 
and copyright, flor exaltople, to .ustifyv their beittg in the same gelertml legal 
classification. Palents ard trademarks are infringed isa rile only -'it the 
coutrse of tralc. whereas co)pyrighl protection is fat lttore extensive. This 
is a futtdanmentlU difTeretce. Patets titd copyrihLts cant be protected even 
if' their economic \'aue is nil: fundalenWntally different rules apply to trade
marks. (IItpassing, a confference held itlP;aris itnNovetber I] I.discussed 
modern methods of valing intellectual property rights and cast a new light 
on many of tlte assutntptiotts about llteit economic \worth.) II hoth legal antd 
economtic tertus it is dilTicult, at any late ol tle hasis of developments in 
the Iuropen ('ttiunuity, to arrive t i dcefinition of' intellectual property 
that applies to tle whole range of existine intellectual properly rights, let 
alone ftutute catdidIles for recoettitiott. 

As for tileextrinsic ittpottance of intellectual prolperty rights, more 
work needs to be done within tile Lutropean ('titnlMtlity 1t delfine [lot only 
tile relationship etween tie tnottopoly inherent ilt those rigltts and the rules 
againtst tttontpoly ahuse., hit also [lte relationship betweet tle economic 
interests of intellectual property owtters and tlhose 0f itllectual property 
Users. Frolt tittle to litle thte COlltlisSiOll of' the [ILrO)peItl Colntuttnities 
and the En1uropeatt Parliaumettt cotduct ltearintgs into intellectual property 
littiters., and a letter puhtlishted recettly ill Tinu.thte Lotldo cottmtented otl 
tile fact that iltvitations were not beittg extended to CtltSltters or to licens
ees and other cotmercial users of intellectual property. The comtplaint 
reflects a feeling, at any rate in Europe. that unless intellectual property 
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interests are prepared to widen the Scope of their discussions, they will find
 
themselves overtaken by events and thal. ultimately, the really iinlportant
 
issues will be dealt wilh at the international level, less by the World Intel
lectUal Property Organization and more by successive rounds of the General
 
Agreetnent on TarifTs and Trade. I lowever, whether or not that is a desir
able Irend, and how far it is being encou'tiged by the European Connniun ity,
 
are beyond [lie teris ol reference of' Ihis chlt.ler.
 

India 

DEEPAK NAYYAR 

This section attempts to explore tile contours of tile naiionaldebate oil 

and international systens for the protection of intellectual property rights.
 
It outlines tile
salient fealures of the system in India, compares it with the 
systems in industrialized countries, sets ouItilhe iiiderlying ec(inoinlic ratio
nale. and examines its relevance for the dev'eloping world. Concerns ab[out 
the internatioiial system for intellecItal plroperly rights, iiow proposed illthe 
Uruguiy Round, emeirgle fron the analysis. The object is to highlight tile 
strateic issues ralher than to0 IrOvide atsystelllati c or complete discussion 
of lie complex probleiis. 

First, the important characterislics ol tihe patient systen in hIdia are 
described and conirasted with the system illthe United States and other 

ilindustrialited countries. Second, the economic rationale of t e systemifor 
protecting intellectual property rights in India is outlined. Third, the rel
evance of the Indian view 'ron the perspective of' developing Countries is 
considered. In conclision, I would like to situate the discussioll in the 
context of' the tJrtiiay Round of multilateral trade negotiations, where 
Idia and the United States have been major participanlts in tile adebate oil 
possible international regime for the l'rade Related Aspects of hitellectual 
Property Rights (IRIPS). 

'II ARACTERISTICS 

There is inelaborate syslem for t ie protection of intellectual property 
rights in India embodied, inter alia, in the Patents Act of 1970, the Copy
right Act of 1957. the Trade and Merchandise Marks Act of' 1958, and the 
Design Act of 191 I. The law 01' patents is,0if course, at tileheart of the 
syteni. It is neither necessary nor possible to provide an exhaustive de
scription. The salient features of tlie patent system illIndia. as elsewhere, 
are incorporated in tilescope, nature, use, and term of patents. 
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Exclusions from Patental)ility 

Apart from the universal exceptions of public order, law, morality, and 
injury to hunan, animal, or plant life and health, the Patents Act il India 
excludes (I) tne.hods of' agritutlture or lorticullure: (2) any process for the 
trealment of hunian beings, animals, or plailts: (3) substances intended for 
use as food or medicine or drugs: and (4) slbslances produced by chemical 
processes. The exclusion of licroorginslls plants. and animal varieties is 
implicit, in shiarp contrast, the systeml ini lhe United States provides for no 
exclusions except. perhaps, for human1il1l beills. Consider, for example. the 
seven areas of biotcC'hn(Oolgy: Methods for trealllelt Of humllallS anid alli
mals: animals and animal varieties: plants and plant varieties: iflicroorgan
isis: substances derived from biotechniology: biolooical processes for tile 
produclion of anials or plants: Methods of' horticulture and agriculture. 
None of' them is patetabll c iI India. All of then are patentable in the 
United lStatcs. I lowever. in most other COuIllies, including COutlries in tile 
European Comiuiunity ' here the first three are possibly nonlatnitable, there 
is a faih amount of di'ersily in exclusions from patentablility. 

Righfs Conferred 

It is necessary to make a distinction between product patents and pro
cess patents. For chemicals, plarmaceuticals, and food products, tie patent 
law in India permits patentability o1 processes alone, not of' products. The 
rights conferred by a Iatent in India are very similar, though not identical, 
1 those of the industrialized countries. 

1. For product patents, tile rights conferred apply to making, using, and
selling the product, which extend to importing and offering it for sale in 

some industrialized countries of' Furope. 
2. For process patcets, the rights conferred apply only to the use o1' the 

process. In the United States, a process patent also confers all rights for 
products obtained directly fron that process. 

Burden of Proof 

When a patent has been granted and an infringement is claimed, the 
current general law applicable in India casts the burden of' proof on the 
party that is claiming infringement. In the United States and several other 
industrialized countries, the burden of proof is reversed. 
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Compulsory Licensing 

To curb monopolistic or restrictive practices and enable governments to 
use patents in the public interest. compulsory licensing is provided for in 
most intellectual property rights systems. In India, such provisions exist to 
meet situations in which reasonabhle requircments of the public interest with 
respect to the patented invention are not satisfied (e.g., the patented inven
tion, whether product or process, is not worked ol it commercial scale) or 
where the patented product is not available to the public at reasonable 
prices. The Patents Act, thus provides f'or 

1. compulsory licensing, on application, in such situations as those 
described above: and 

2. an automatic licenses-of-right system in the case of food, pharna
ceuticals, and chem ical s, where patents are deemed to be endorsed with the 
Itcrinl "licenses of right," oilocomlpletion of three years lrolli the date of 
sealing the patent. 

The provisions are. of course, subject to the payment of' a royally to the 
patent holder. In the United States and other indlustrialized countries, pro
visions 'r compulsory licensing and government use are limited to estab
lisihed violations of antitrusti laws and public noncoinniercial purposes, al
though the practice in some seclors (e.g., iin space research), is less restrited. 

Term of Protection 

The law of patents in India provides for a term of 14 years from tihe 
date oif filing comp)lete specificalions: with respect to process patents for 
food, drugs, and medicines, however, the terim is limited to 7 years. In 
contrast, in tlie United States is in most industrialized countries, the tern of 
patents is between 15 and 20 years 'rom the date of filing complete speci fi
cations. 

RATIONALE 

Tile implicit rationale for, or philosophical foundation of, the intellec
tual property rights systen in India is embodied in three underlying objec
tives. 

First, it seeks to strike a balance between the interests of producers on 
the one hand and consumers oil the other, that is. between those who de
velop the scientific knowledge or innovation and those who use the goods 
or services derived from it. Needless to say, every country attempts the 
same. but the point at which the balince is reached depends oil a country's 
level of' developmnent. The level of income in the economy and the stage of 
development in the society are thus particularly important ill this context. 
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The logic of exclusion fron patentability follows fron this objective. Methods 
of horticulture and agriculture, as well as food. are excluded because such a 
large proportion of the population is dependent on agriculture for its liveli
hood, and tilepurchasing power of the poor, even for food, is limited. 
Drugs and medicines are excluded because millions (10 riot have access to 
basic health care. 

Second, it atllelmpts to ensure rewards for the owners of knowledge or 
for the innovators but, at the same time, places atlimit on the nmonopoly 
profits or quasi rents that may be al)propriated by the entily that comnier
cializes the lechlnology or transforms the scientific knowledge into a mar
kelable product. This is the logic of comlulsory licensing. There are two 
underlying principles set Out in the Patents Act: (I) patents are granted to 
encourage inventions and to secure that tihe inventions are worked in India;
and (2) patents are not granted merely to enable patenutees to eno a mo

nopoly for the inipomuation of the pateited article. 
Third, it attemlpts to create an environment that is conducive to tile 

diffusion of existing technologies and the development of new technologies, 
insofar as technology is atbasic dleterminant of development in a society 
that is a latecomer to industrialization. The patentability of processes but 
not products in some sectors, and tilereduced lerm of protection for patents, 
derive from this objective. 

REILEVANCE 

It would be reasonable to ask whether the Indian approach to intellec
tual property rights is relev-'.nt for developing countries in general or those 
at similar levels of income and technological tdc elopment. Iimy judg
rne,,t, the answer must be in the affirmative, although there may be differ
ences in degree, emphasis, or nuance. 

First, technology is strategic in the process of industrialization. Tile 
direction and speed of technological development influence not only tile 
pace but also itquality of economic growth. Thus, an economy that 
industrializes shold be able to rn le fron importation through absorption 
and adaptation of' technology through to the stage of innovation, at least in 
sonic sectors, on the path to sustained industrialization. In the pursuit of 
this objective, late industrializers in Europe, Asia, and Latin America have 
sought to facilitate their technological transforrmation through intellectual 
property rights systems that are, or were, conducive to catching up with the 
industrialized countries. It is important to recognize that unlike conipara
live advantage based on natural resource endowments, conliparative advarn
tage derived from knowledge or skills can be acquired only through a framework 
of policies that foster rather than hinder the learning process. IFconromic 
h;story is replete wit h examples of technological leapfrog. Clearly, at this 
juncture in the world economy when absolute poverty is an important inter

http:relev-'.nt


/66 National and Inhnational App ac'hes it)PR 

national concern, developing countries need to capture rather than forgo 
such opportunities. 

Secondly, intellectual property rights systemls must recognize differ
ences in levels of developmnlt between ecollonies. 'here are two dimen
sions of this proposition: (I) What purpose does a good serve if it is avail
able only at a price that is beyond the reach of' [he majority of people in a 
society? For instance, medicine Or computer software at international prices 
is simply not affordabl in a country :,Ih the average incomc levels of 
India. (2) There are sectors in which the benefits of knowledge need to be 
socialized. rather than privatited, for human development. For example, 
the increasing commercialiation of plant-breeding research in) the devel
oped countries, supported by patent systems. las fir-reaching implications 
for food and aericulture in developilig countries. Illatworld where a very 
significint proportion of huniankind does not have enough to eat. scienlific 
research on plant genetics or plant varieties should be a public resource 
rather than private property. 

From tie perspective of developing countries, therefore, it is both nec
essary and desirable to create a dtiff'retial, rather than i uni/*n'm, interna
tional regime for the protection of inlellectual property rights. Quite apart 
from the wider considerations set out above, the proposed unil'orn regime 
across countries raises Iwo specific issues thatl need to be higllighted. First. 
the real constraint l'or lle imldustrializers in the developing world isseveral 
[that they to not possess the critical minimum illternis of" resources for 
research and developncnl: hence, le.hnological leads and lags may be de
lerinined not SO Iuci by scientific ability as by resource availability. Sec
ond, there is a basic contradiction between [he protection of intellectual 
property rights through a paltent syslel thal does not allow late industrializers 
to develop such technologies on their own and systems oflrestrictions on. or 
licensing of, exports of technologies that ire closely held (or captive) so 
that lle indtustrializers cannot import such technologies. 

THI" URUGUAY ROUND 

In recent years, !here has been a sharp acceleration illthe pace of' 
technical progress, particularly in sectors such is inf'ornation, coinlnlunica
tions, and biolechnology. This has led countries that are technology leaders 
and lechi;ology exporters to seek a najor change in the international regime 
for patent prolection to include new products and processes particularly in 
the sphere of' biolechnology. for copyrights to include computer software 
and inf'ormalics, and for strengthening related aspects of the system to pro
lect intellectual property rights extending as far istrade secrets. The under
lying logic is that technical progress in many of these sectors is more sus
ceptible to replication, which may erode the rewards for innovators. 
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Thus far, the international system for the protection of intellectual property 
rights has been embodied in thc legal and institutional framework provided 
by tile World Intellectual Proderty Organization. However. tile industrial
ized countries have launche . strong initiative in tile Uruguay Round of 
multilateral trade negotiation. to create an extended and tighter inlterna
tional systeml for tile protectioi of' intellectual property riilts. with pirovi
siolS for dispute settlleenlt il eiforcement as part of the multilateral 
trading system. The ext of tire draft agreenrent. circulated by tile )irector 
General of the General Agreement for Tariffs and Trade u ,ATI ill I)ecenl
her 1991. seeks to expand tile scope of the iniellectual property rights sys
tem. increase tile life of' privileges granted or rights conferred, extend the 
geographical spread v. here the privileges or rights can be exercised, reduce 
tire restrictions on the use of rights coinferred, aind above all, create an 
enforcement mechanismi with retaliation across sectors. 

This important departure from the system of intellectual property rights. 
or patent lw, of i Couiitry Suiclh as India Must be recognized rather than 
igInered. ExcIlsions From patentability would be colfied simply to ani
mals and animal varieties, and plant and plant varieties. It would no longer 
be possible to linilit pateniability to processes alone, which would statutorily 
extend to products. The burden of' prof vwould be reversed. hiportation 
would be deemed as tile equivalent of working a patent. Colpulsory li
censing would be possible only under a very restrictive set of conditions. 
while automatic licenses of righit would disappear. The tern of' protection 
for patents would be extended to 20 years. Needless to say, tile acceptance 
of lese changes would necessitate airendnrents across tile board in tile 
patent law of India and several developing countries. 

The implications of' this proposed regime for the absorption. diffusion, 
and adaptation of technologies. let alone fOr innovation, in developing countries 
are far reaching. Much needed leclnolo,,ies nray no longer be available at 
affordable costs. The eirrergenice of a domestic lechnological capacity may 
be preenpled. Transfer of technology may slow down. The incidence of 
restrictive busiiless practices by transinationnal corporations may increase. 
These are just sonIC 0If tile inflportaint illl)icatiorls and c0nLsefueilCes wlrich 
suggest that tire einerging international systei I'or tire protection of intellec
tual property rights is bound to be inequitable aid ininlical froni tire per
spective of developing Countries. 

The need for a more halanced and equitable system is obvious. The 
interest of technology followers and technology importers is 0.ia iipor

lant as tile interest of technology leaders and technology exporters. It is 
essential 1t ensure rewards for inrlnovatolrs, but surely tile protection of no
nopoly profits or quasi rents for transnational corporations should not take 
precedence over tihe interests of consumers in a world characterized by 
uneven developnrent. It would seem that the proposed agreement on Trade 
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Related Aspects of Intellectual Property Rights about to be concluded as 
part of the Uruguay Round. does not have such atbalance. The interests of 
the industrialized countries are the focus of, attention. while the interests of 
the developing countries are the obiect of neect. 

In conclusion, let me stress that it would be a mistake to consider the 
debate oin TRIPS in isolation. It must be NittletCd in the coItext of1"the 
political econmly of multilateral trade negotiations in the Urtigtay Round. 
with linkaces across sectors and issues, that seek to change ti e rules of the 
game for the international Irading sstem. What is mlorc, it lnceds to be 
reci)gnized tha the contentious and co(ntroversial necoliations in (;.tv only 
skim the surface. The pheniomenon is not simpl. abu)tlt the rulCs of the 
gamlc for international traie. It is far more comiple\ than thlt and lmust. 
therefore. be placed in its wider context. The rise of transatational corpora
tions, combiiied with prodigious technical progress, has broucht about aI 
fundmlcntall chMae in the orcanliation of pLroduction. markeling, and dis
tribution in the world CCo11nmy. It has pushedIhe froitiers of inlernationl 
trade fallbevond goods, iiito services, teclmioloy, information. and knosk I
edge. dismantling the traditional divide between thciii. This pri'cess has 
just bCgLnF. Technical progress ht', aw,ays beell labor sayving. What is new 
about recent developments is that infolrmatics and robotics i'e (lispla)citig 
not oll the Lscle bult ailsO tie brains embodied in libtor. This is likely to 
have at profound impact oil output. emplomnt,itand tralde in the world 
econolly. Most of Ihese developments re concentratled in a fevk industrial
ized countries ard, within these countric, ilit le corporate entiliCs. The 
decree to %khichthe national interests of' inlutriai/cd countries1 coincide 
with the corporate initerests of' transnational firms is uncertain. The national 
interests of deeloping coumiltrics, llowcver, are vCry diffcreit, illview of the 
far-reaching implications for the developlient process. 

The Newly Industrializing Econonie,; 

CARLOS ALBI-RTO PRIMO [3RAGA 

The objccti\c of' this section is to provide ibrief survey of the cuirrent 
stlS of' inlcIllcCtual property right IR SstCis in newly industrializing 
economics (Nti-s). 1 This analysis foClses Oil tihe Nlls for two reasotns: (I) 

ll I r it' (itl ill. ii,, diffcr
ent1 instruilnlilalenii traitle tscl.p~liim breedcrs rightls, lion 

lAnIPR (oslsm Llt') has maIn\ dimlcjisioi. I it e'nlc iloa,, 
y .tolp.,, lhls,libide'imarks, ' pliolelt 

i. "lh sit'iiil 101 OffOritnask %%o 1c.I. A ll i 111,Ill [Lll]. 0L'lI 1 n iOlljIl.'tCvCl (e xiCni 
litinilationis ol lillethilts duraion. anmdstip, mope pro'idedt. ierjihti, N lprot'tLion bil also 
capaicity if the' sim¢III n 11)enforc t'rr'd righis.s rtot, ci 
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these are. according to imy perception. the economics hest positioned to 
hetfelit from II'proteclion in the developilg wo Id: and (2) in tlhe mid-
I )Xits. producers in lhlese eco inomics kereo lreqtlntly accus]ed of -piracy" of 
ilteiletnCltl properly. Nl-s are dfinCd here als those developiing Ccononies 
that h\ I8)X) had an income per capita of at least U.S. $2,000.Ia share of 
llaltlactring inlgross national product ol i least 30)pecent. and exports 

,of nLant1ac1'Mtlred prodtl iccOtittlilg for ort I -h4, prcetti of total ex
port revencts. Bra/il. lhont Kon2. Nlalsii. %e\ico. Singapore. thle Re
plblic of' Korea. id liisalilnalifl &, NI,,ac'clrding to these criteria. It 
is also \ortilh lientillniig tliat expilti ore thanU .S..3all of tlhcni \\e c li 
hillion per car of kno\ ldg'-itilettSiVC prltlclS h\ tlte Cnd of the 1980ls.' 
These are co1ilonis, iltat eilher li e ieecelil\ "glr luated' as developed 
c0untries s111nrpassil,, the ilcloil per capita ihres,,hold of I .S.$-,00()0)) or 

amog tile 
criteria iWorld Batnk. 199). For the objective" oIfthis section, however. 
what tttakes tlte \trs particularly interesting is he facl tltat a few years ao, 
\%itli the cxccpliot oIfIlong Kollg,. all of tlhii \\ere listed alliong the so
callel problt.lii cOnlnltiiC Ii.C, the\, ssere perceived to have defective tt'R 
systemts Iroin the pCrspCcti\C of iidustriali/Cd nIiot1s).' 

The points that I \kouild like to explore are the following: ( I ) since the 
Mid- 19S0s. Ntt-S l v rel-:ePR 2:ti protection itltheir territories. ActIl
allyv. tianv olher prlehlCi counries (c... Arlentilii. Chile, iidoinesia) owit
side the NtIF, cat lco'r ha\c also ellacted rel'orms of their wR systel s over 
thi, pCriod: ail (21 there is a close relationship beCtwiel Ihis cycle of re
florms in developing countries aid exlernal pressure exerled by developed 

that are top middle-incotne economiltis, according to World Bank 

countri s. Somic \tt{. hos ever, lhave approached IPR reform inlthe context 
of broader ecotlloilnic reforms. In other words, external pressures are not tlhe 
only forces shaping Ilhese reforms. 

"Knio%, Iedge+-inlt,lii (o isare uslllly tlfiried a% those prodtuclt,tr high-te.ch) pliodiicl'- , 
for wVhich 
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it I lilt.l Stilt' 1 II ' Ret,' iiN (Ail tI lid . i ttl rhaemik ()tllici.oiainicd ,e 'rAt'ai Ih\ 
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RECENT IPR REFORMS IN NEWLY
 
INDUSTRIALIZIN(; ECONOMIES
 

The attitudes of developing countries toward II'Rs changed significantly 
over tile last decade. It is elnough to remenber. for instance, that many of 
these countries favored a revision ofl the Paris Convention iin the early 
1980s. The objective of this revision was "to weaken the international 
standards of industrial property prtec lion" (KIInz-I hallstein, 1989:269). Unahle 
to accomplish this Le\Vclolfing reacted stroahgly to ateloijective,countries 
ICtpts 10 inlrtodncC Trade Related Aspects of Intellectual Property Rights ill 
the (;,'l-I legotiations.4 Yet, an analysis ol tile evoltion of wt'R systems 
over the last five years shows a clear trend tow ard higher levels of protec
liotI ill the developing world. 

The case of the NIs is quite illustrative in this context. Recent devel
opmlents in trade relations between the United States and the NIls highlight 
the above-mentionled trend. Over the last three years. Mexico, South Korea, 
and "lraiean were remnoved from the 'priority watch list" that identifies the 
main prohlen conotries according to the Super 311 provision of the 1988 
Omnihus Trade and (npetitiveness Act. In July I1990 the retaliatory ac
tion against Brazil. introduced in Octlober 1988 as a result of a Section 311 
investigatiol focuiing on Brai' lack of patent protection lor pharmaceuti
cal products, was discontinued. 

Those in favor of high standards l' protection may still find man' I'laws 
ill the current I'tR s\stelms of, the Nt1s. particularly with respect to enforce
ient. The dchate, hol,.ever. has lost most of' its moral overtones. which 
tended to divide tlh \world in a Manichacan fashion h teen tile forces of 
light WIte supporters of 11,1 and tihe f'orces of darkness (the "pirates"). In 
short, as the public debate onl wII is no\. conducted, there are no more "'bad 
guyss'S a11 1 lie NIFS. 

At the intellcctual level. this may' simply rellect a recognition of the 
inadequacv of attempts to frame the debate ill terms ol natural law con
cepts.) More fundanrertally, however, it reflects the broad scope of the 
ref'orns heing implemented bs' these economies. 

Prohabd the most dramatic example in this context is provided by 
Mexico lVillarreal. 1991). On lJune 27, I1991. %lexico introduced its new 
Law l'Or the Development and Protection of Industrial Property. This new 
las. expanded the scope ofl protectin to technological fields, which were 
Iuintil then excltded lrnt+ IateMntability (or I'r which issuance of patents 

4 t.()r further demails. se t' rinio iraga it 
51For a briet discus,'ii of the role of lairness amidmorality in shapiny tPR law%, see Pril 

Braga ( 199l0a). 
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would be allowed only alter 1997), and which include biotechinology (in
cluding genetic procedures to obtain animal and plant species or their vari
etics). plant varieties. nicroorganisis. chemicals. and alloys. The duration 
otfpatent protection, which used to he 14 years f'rontei granting of the 
patent, was extended to 20 years from+ the date of filing the application. 
Limitations on patentees' rights (e.g., the granting of colnipulIsory licenses) 
were restricted to exceptional circumstances. Protection for irademarks and 
industrial designs was also enhanced, and the law introtuced more explicit 
proletlio.i for trade secrets. 

The lew law is alsO ilnellndCL to ilpro\ve tileconditions for enl'orcementt 
of tIRs bywcreating atnew institution tolhelp the Mexican Patent and Trade
mark Office: the Industrial P'roperty Instilute. It is also \worth mentioning 
that Mexico amended its copyright li in 1991 illin, allempt to correct 
some of its perceived weaknesses. Thli main change in this context tiewas 

'IldOptioni of tougher penalties for copyright Violaltions.
 

Among the Asian NttFs--which, in eneral. already had higher levels of 
protection than the lain American Nt:ts by fhe lid-I 98t0s-te last few 
years have also been characlteri/,ed h additional retofrnils designed to strengthen 
IPR prolteclioll: (I) Singapore enacted a li\Copyright .\ct in 1987, cx panding its scope and increasing pitallies l'olr (2)significantly ilfringcnltent. 

'Taiwan 'sPatent Law was amended in 1986, reversing tileburden of* proof 
itothe alleged infringter and increasing pelialties Io' IP'Rinlfriigetinents. In 
19)1. a new Fair 'l'rade ltaw was enacted, which provides for protec'tion of 
trade secrets. ('opyright law is also heing revised with the goal of strength
ening proteclion to a level similar to tie one prevailing aIong Berne Con
vention signtories. (3) Korea amended its P'ateint Act iin1986. etending 
the term o[ j,:etnt protection ('rom 12 to 15 years), reverting ilebtrtden o 
proof'. aid increasing the rettuireentts for (oiplilsory\ licensing. Fnforce
ment eflorts have significantlly increased since then, and i trade secrets law 
is heing drafted. 14) Malaysia illtUni revised its copyright law and acceded 
to the Berne Convenlioln illI 997' 

Finally, leti is take a look aiBrazil, which Was olle of the main oppo
nlenis of' the movemeint toward higher levels of tI'R protectioll in the early 
1980s. The Brazilian Sof'tware Law of' 1987 exitended copyrighlt protection 
to colpuiter prograns. Einforcement elorts to protect IPR have incretsed 
signif'icantly over the last f'w years. partinClarly with respect to software 
and holle-video cassettes. In 1991. lie Collor administration submitted to 
the Brazilian eCongress a draft law revit'wing Brazil's systen of 'industrial 
protection." Among tlila ain changes proposed ill new law arethe tile 

('r 'turiher tklails on [he IPR ,sitems of' the Asian NIEs, see Schumann (1t9)V and U.S. 
Trade Representative (severat years). 
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reduction of technological Fields excluded from patentability. I'r example, 
patent protection for pharmaceutical products, the extension of* tileduration 
of a patent to 20 years fironi filing, and aililore explicit provisionl l'orthe 
protection of trade secrets. This llew law is still beine dchated in tie 
Brazilian Congress, but it is quite clear that Brazil is also moving-even 
tIlotigli ta slower pace-il tileSame direction isthe other Nlt-s. 

The recognition that all NIIts have strengthened ttwR protection since 
1986 leads us to tilenext qlUCStion: What lorces have I'ostered these Changes? 

THE, FORCE'S BEllINI) IIR REFORMS IN THE NEWLY
 
INDUSTRIALIZING ECONOMIE.
 

Some analy\sts, including myself (Prilno Braga. 1989, 199(0b). believe 
that historically the level of ItPRprotection has heen positively correlated 
with tilelevel of economic development. Such a propoisition could, in 
principle, be used t(o rationali/c tilerecent "..'wave" o1 relorms s Ofllow's: 
Tlhe "trade-ottll between encouraging the dilTusion of' existing technology 
through unlicensed imiltion and slilating theCreaiol (i new technol
ogy becomes steeper over tisle'" (Friscfitak. 1989:1 , as it:ountry develops. 
accumulating hualn capital. Accordingly. there is a "development thresh
old- after which the protection of' ttR generates net welare gains and the 
pilitical economiy of the process wotild tend to 'avor inlaitors against 
imitators. If one iissuellS that the NI-s have reached this threshold, the 
ongoing cycle ol reforms could be understood as the natural outcome of' 
domestic pressures, with externial Itorces actliig iscatal'sts in the lc'ess. 

An alternative characterizaltion would stress the role of' external pres
sures, particularly those exerted by the United States illpaving tilewyit),f'or 
reforms. Actuall]'. there is illobvious match between I.S. actions, either 
via unilateral initiatives (e.g.. Section 3111 investigations) or via bilateial 
negotiations. and the pace of rel'orl in Nltis. It is also \worth muentioming 
that the multilateral negotiations oil TRttwS-a U.S. initiative--have likewise 
contributed to puttinig IPR protection on the agelidas of policyniakers aroitLitd 
the world. From this perspective. the refiirnis reflect mainly the economic 
weight of the threat of trade reialiations.7 

It seemlis to tile that tiletruth is somewhere between these tw\.oalteria
live l:iidtels. There is no doubt that external pressures have played a major 
role in the process. Yet. thele is 11o simple relationship beiweei the magni
tude ol' the external pressure applied aind tilediniensions/cliaricteristics of 
the reforns implemented. In the case of Brazil. I'orinstance, despite sig

7For a fornitl ailsis of iic relcvaint %velcifirc ftinclion cni l'I, see Bragain this, Prim 
(1989). 
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nil'icant external pressure, the pace and scope of tile ongoing re form cannot 
be characterized as dramatic. On the other hand, tile sweeping Mexican 
reform--Mexico now presents levels of protection similar to ones prevail
ing ill tile iridustrialized world-tooK most observers by surprise. 

FINAL REMARKS 

It seems that the greater tile degree of' openness (,I concept enconpass
ing both trade orientalion and tile Ireatment ac,:orded to foreign capital) of 
an economy, tile higher is the probability that it will pursue -systemic con
vergence" with its nlajor econolic partners. The iecent evohlution of I1R 
systems ill tile Ntls provide an illustration of this proposition. Countries 
Pursuing 'systemic convergence" (e.g., Mexico) are willing to upgrade their 
systems beyond the levels that would be typical for their stage of develop
illnt.s 

The net wellkre impact of these ref'orms, however, remains in empirical 
question. Past experience shows that a strong wR system is not i lecessar' 
condition for technological development. It is worth mentioning that some 
of' the NI:.s had already achieved comparative advantage in knowledge-in
tensive products in the 19X0s and were able to attract signif'icant flows of 
Ioreign direct investment, despite the flaws of their I1R systei." lt can be 
argued, however, that given the increasing globalization of economfic activi
ties, systenic converence has become I necessary condition for countries 
to pursue an outward oriented development strategy. 

There is a presunmplion thallthese reloorms will l'oster domestic IR&) and 
foreign direct investment flows, conlributing to an exl)iansion of lte innova
live capacity of these economies. The potential anticompelitive inplica
tions of tihe reforms, lm\ever, should not be forgotlen. I For those in
volved ill research I'cusing on ihe economic role of science and technology 
ill the developing world. the Nttis provide fertile ground for empirical analy
ses of' tihe net welfare elects of strengthening IPR prolection. 

Finally. it is importlant to acknowledge the signilicant progress achieved 
ill the "Itt'S negotiations, is reflected in the draft final act of tihe Urugtiay 
Round. presented by Ihe iA T Secretariat in December 1991. The Inultilat
eral solution provides our best hope to avoid tile proliferatiolon of' tI'R-related 

5 tor an aliaiyis ol predlic, patent proteccion levels according to stage o econunic devel
opiinln. sc Rapp aid Rt/ek ( 1990). 

"SL'e t'roni tBraga uid Yeats ( 11)I) I) for dala on revealed colmiarative advauntagei'in ihigh-tecih 
produc s. 

I"F r ontlicting cvaluialion (it he wtllarc illipaclt f nirothucitg pientsli for pfhiarlIac nlicfl 
products in it developing counr\. see Rapp and Ruuzek I19It) un('athallu ( 9 tI). 
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trade frictions. It is quite clear that the present text does not please all 
parties involved-for example the lack of retroactive 'pipeline'' patents is 
considered a major shortcoming by certain segments of' the pharmaceutical 
and chemictl industries: the transition periods l'or the implementation of' iPR 
reforms are considered excessive by somc. Future legotiations will deter
mine to what extent the r11',, agreelent will become an effective force in 
the promotion of systemic convergence. Ill its absence, how,\ever. the tt'R
 
debate at the international level can easily become a discussion about rent
 
shifltitg. This would he unfho rtunale because it would preclude a more
 
balanced evaluation of* the role thOat ItR may play in the developing world.
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Update on International Negotiations 
on Intellectual Property Rights 

JACQUES J. GORLIN 

GENERAL COM MENTS 

Currently, the two principal international organizations that deal with 
intellectual property matters are tileGeneral Agreement on Tariffs and Trade 
((GT'tr) and the World Intellectual Property ()rganization (vI'o). This chapter 
reviews thltecurrent ste of pli in) the (ATT riceolialions on intellectual 
property-the Trade Related Aspects of Intlechtual -PropIetyRights (TRI'S) 
llegotiations-and 1,eotat. oil patent .lain the wtt') ons 11 !i:lrnloiatioll 
treaty, a trademark law harnioaiiti treaty, a possihlc ptroocol to tlie 
Berne Copyright ('onvention. and a dispute settlement treaty. A1lthou.gh 
otlii flegolialiolls are currelily ulderwa, ill wIIll) alld lie United State, 
continues to pursue bhilateial CefoliS tinder tIle pecial 3(01 provis,ions of the 
Onnibus Trade and ('lCopetiuiveness Act of' 1,X, thie inegtlialiolls dis-
Cussed below best tylpifyN' ti new 'COllllCilivC" situation in lie field of 
international intellectual property lleg-otialions. 

The (I.Vl iecgolialiouls on IRIPS and discussions in wi,l(share similar 
objectives: tIle stren lthened protection anld inproved elforceielint o1 iitel
lectuil property rights via multilateral instruntiCs. Ihowever, the over
whelining interest of tile principal developed countries ill a Irade-based 
multilateral reghmle for intellectual ploperty as part of lie ciirret (AlTT 
Uruguay RolId. and thel fac' that tile rRIl's negotiations are in their final 
stage have pushed the IRImps negotiations to the lore. While attention is 

175
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currently focused on the GATT TRIPS negotiations, the Wtt'( negotiations are, 
to a large extent, on hold. 

NEGOTIATIONS ON TRADE RELATEI) ASPECTS OF 
INTERNATIONAL PROPERTY RIGHTS' 

On December 20, 1991, (;:TH Director General Arthur Dunkel tabled a 
draft final act, which offered "aconcrete and comprehensive representation 
of the final global package of the results ofthe Uruguay Round." Included 
in this 450-page text was an agreement on TRIPS. The TRIPS text reflected 
the combined efforts of the individual country negotiators and, where con
sensus could be reached, tilenot views of Ambassador Lars Anell of Swe
den, the chairman of the TiI'S negotiating group, and th1e GATT Secretariat. 
Although the document was presented on an almost "take-it-or-leave-it" 
basis by Mr. Dunkel as i final package, the reaction of U.S. Trade Repre
sentative Carla Iills best characterizes the current document:status of tile 
"It is important to emphasize that tileDirector General's document is only a 
draft; it is not a finished legal text.' Both developed and developing coun
tries have proposed changes in TRIS is well as in other elements of the 
Uruguay Round package. 

The TRIPS agreement covers copyright and related rights, trademarks, 
geographical indications, industrial designs, patents, layout designs (topog
raphies) of integrated circuits, and protection of undisclosed information. 
In addition, it contains sections on basic principles, such as national and 
most favored nation treatment; internal and border Measures that countries 
will have to implement to enforce the intellectual property rights covered in 
the agreement; and transitional and institutional arrangements. 

The following is a brief summary of the key provisions of the draft 
agreement as they affect technology-related intellectual property 2: 

Copyright and Related Rights 

1. Parties to the agreement (i.e., countries) are required to provide 
Berne Convention protection. The moral rights provisions of' Berne, how
ever, are excluded from coverage under TRIPS. 

2. Computer programs are protected as literary works under the Berne 
Convention. 

11n proviting this brief status report and summary. ihe author has not assessed ihe TRIPS 

provisions and their relative effectiveness in meeting ihe intellectual properiy-rel:ted objec
lives of the various parties Io ihe negoii ations 

2Readers are urged to consult tih TRIPS textIhal iscontained inGATT document MTN.TNC/ 
W/FA. 
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3. Compilations of data or other material are protected as such. 
4. Authors of computer programs and their successors in title are pro

vided with an exclusive rental right. 
5. For the purposes of dispute settlement under a TRIPS agreement, 

nothing in the agreement can be used to address the issue of tileCxhaustion 
of copyright rights. 

Patents 

I. "Patents shall be available and patent rights enjoyable without dis
crimination as to the place of invention, the field of technology and whether 
products are imported or locally produced." This provision would. require 
tileUnited States to do away with Section 104 of the Patent Act, which 
prohibits reference to acts of invention that take place outside the United 
States ill deternining the right to a patent, and would require Canada to end 
its compulsory licensing system for pharmaceutical products. In addition, 
countries would have to recognize the importation of palented products as 
meeting working reqtuirements for purposes of co1pLIsory licenses. 

2. Plant and animal inventions and the biotechnological processes for 
their production are excluded from coverage under TRI'S. 

3. Patents are protected for 20 years from t11C filing of a patent appli
cation. 

4. Although compulsory licenses are not prohibited, their use is sub
ject to certain conditions on the circumstances and manner in which they 
may be granted. Among the restrictions are adequate notification and remu
neration and judicial review. The use of dependent patent compulsory li
censing isalso circunscribed. 

5. For the purposes of dispute settlement under a TRIPS agreement, 
nothing in the agreement can be uLsed to address the issue of the exhaustion 
of patent rights. 

Semiconductor Layout Designs 

The TRIPS agreement deals with the major weaknesses of the Washing
ton Chip Treaty: the term of protection has been extended to 10 years; the 
innocent infringer provisions have been strengthened; and compulsory li
censing of chips is subject to the same conditions as patent compulsory 
licensing. 

Trade Secrets 

For the first time, trade secrets or "undisclosed information" are pro
tected in an international instrument from third-party acquisition "it, a man
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ner contrary to honest commercial practices." lii addition, governments are 
required to protect proprietary data that they require for marketing approval 
of new ciem ical entities "agalinst un fair commercial use." 

Enlorcement of Intellectual Property Rights 

1. The TRIts text requires countries to have available enforcement 
procedures so as to "permit effective action against any act of' infringement 
of intellectual property rights covered by this Agreement including expcdi
tious remedies to prevent itflringements and remedies which constitute a 
deterrent to f~urther infringements." Procedures cc.vered in the agreement 
are both civil and administrative in nature and in lude provisional mea
sures, with proper safeguards, where expeditious aclion is necessary. 

2. In addilion, the TRIPS text requires coulitris to have special border 
measures that would permit tIhC suspension of the release of suspected iii
fringing im ports by tlhe cLstom aulorities. These special border provi
sions, which arc mandatory for counterfeil trademark and pirated copy
righted goods, may be extended to goods involving industrial designs, patents, 
integra!ed circuits or undisclosed information. 

Transitional Periods Before Parties Must Adhere to 
the Entire TRIPS Agreement 

The transitional arrangements in lhe 'TS text are prospective and do 
not provide any retroactive "pipeline" protection for pharmaceutical and 
agrochemical products. 

The tollowing transition periods apply before a Party (i.e., a country) 
must adhere to the lro',visions of the TRtI'S agreement: 

1. All parties have one year following the date of entry into force of 
the TRIPS accord. 

2. DCveloping countries and countries that are in the "process of trans
formation from a centrally-planned into a market, free enterprise economy" 
have an additional four years for a total of five yers. 

3. The 46 countries on the United Nations' list of least developed 
countries have an additional six years (eleven years from entry into force). 
It'a least developed country requests an extension, tile Council on Trade 
Related Aspects off Intellectual Property Rights, established by the TRIPS 
agreement to monitor the operation of and compliance under the agreement,
"'shall . . . accord extensions of this period." 

4. In addition, developing countries do not have to provide patent 
protection for pharmaceutical and agrochemical products for an additional 
five years (tell years from entry into force). 
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WORLI) INTELLECTUAL PROPERTY
 
ORGANIZATION DISCUSSIONS
 

Because wIPo discussions have not advanced to tile point of the GATT 
TIPS negotiations, where a single tinbracketed document has been pro
duced, this section discussion on tile four Wlpt) negotiations is focused more 
on their procedural than on their substantive status. 

Patent Law Harmonization Treat., 

The first part of the hilurcated diplomatic coOnference on patent law 
harmonization was held in the I lague trom June 3-21, 1991. Formal deci
sions oil the text were put off unt i tile second session of the diplomatic 
coifierence, which is not expected until 1993 at the TheJuly earliest. 
decision to bi furca.e the diplonatic con ference was linked to the one-year 
delay in (iATT negotiations caused by the breakdown of the Brussels minis
r'ial meeting in December 1990. 

The Wt'(O patent law harmonization exercise seeks tile development of a 
treaty that will simplil'y and expedite the obtainment of patent protection 
around the world and will strengthen that protection once granted. As 
Opposed to the GATT TRIPS agreelncit. which contains mininmum standards 
of protcction and eiforcement, tile WttO patent law harmonization treaty 
sets forth a number of concrete provisions that will have the effect of har
monizirg certain administrative and substantive laws and rules for obtain
ing and en forcing patents in adherent countries. 

Under the current draft treaty, adhering countries would be required to 

* grant patento. to tile inventor first filing an application (Article 9); 
* grant patent protection for products and processes in all fields of 

technology (Article 10): 
* provide a minintim patent term of 20 years from filing of tile patent 

application (Article 22): 
* provide a grace period of one year for disclosures of inventors 

(Article 12): 
* accept patent applications satisfying certain minimtm standards re

giarding content and forinat (Articles 3 and -1): 
* accept and give dates to applications ill tile English language (Ar

ice 8), accept and process related inventions in a single application (Ar
ticle 5): reqtuire publication of applications a fixed time period after filing 
(Article 15): require courts to give a fair breadth of interpretation to patent 
claims (Article 21): and provide a reversal of the burden of proof for pro
ccss patents (Article 24). 

The treaty would mandate certain changes in U.S. patent law. The most 
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controversial change would require tile United States to amend its patent 
law from a "first-to-invent" to a "first-to-file" system for determining tile 
right to a patent. This would make U.S. law consonant with the almost 
universal approach found outside file United States that grants the right to a 
patent to the first inventor to file for tie patent, not necessarily to tile first 
to make the invention. U.S. negotiators have indicated their willingness to 
make this major change ill U.S. law provided the final treaty represents a 
"balanced package" that includes concessions from other countries that would 
provide quicker and more certain patent protection for U.S. inventors abroad. 
Among these beneficial provisions that must be included in the final text 
are 

O of English language speci ficat ions in patent applica,'cceptance 
tions; a one-year grace period for tile filing of' patent applications after an 
inventor has disclosed his invention; 

* a speedier examination process iii which the patent search must be 
completed within 18 moulths from filing, and examination completed within 
five years from filing: acceptance of patent applications that satisfy a mini
mum standard format: the filing of related inventions in a single applica
tion; the requirement for a reasonable breadth of interpretation to patent 
claims: and elimination of pre-grant opposition procedures. 

The patent law harmonization exercise is essentially viewed as a forum 
to resolve differences among the varying but relatively adequate systems of 
patent protection found in the developed countries. Nevertheless. tile treaty 
would require changes in the lavs 1"all countries, including the developing 
countries: thus a number of issues on tile negotiating table involve critical 
North-South differences, such as patent term and coverage. Because these 
issues are also tlie subject of the "Iil'Snegotiations In the (ATT and-more 
importantlyI-are considered more amenable to resoltowion ill the (ATT thaii 
in WiPo owing to cross-sectoral leverage. the WIlPO negotiators delayed their 
patent harmonization discussions until the (CATT could first resolve tile over
lapping North-South negotiations. Although the diplomatic conference was 
not actually postponed, the net effect of tie bifurcation was tile same. 

There is optinism in some circles that, once Ile (;ATT TRIPS negotia

tions are successfully Concluded, a patent harnionization treaty containing 
improvements in European. Japanese. and U.S. laws will also be concluded. 

Trademark Law ilarmonization Treaty 

Discussions oil a trademark law harmonization treaty are not as ad
vanced as those oi patent law harnmonization. While tile first two meetings 

of the Committee of Experts have focused oil the substantive provisions of a 
draft trademark treaty put forward by the wII,O Secretariat, a consensus has 
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not yet developed among the participating countries on the desirability of 
having a wIPO trademark law harmonization treaty or whether the treaty 
should contain minimum or naximum standards. 

WIPO had put discussion of a trademark harmonization treaty on the 
back burner pending the conclusion of the GATT TRIPS ,w otiations. With 
the uncertain future of the Uruguay Round, wio has once again stepped up 
its consideration of trademark law harmonization. At the third session of 
the Committee of Experts, which was held in June 1992, the experts re
viewed a draft treaty that sought to address administrative procedures in
stad of substantive trademark law, which had been the focus of the previ
ous drafts. A diplomatic conference is not expected for at least another 
year. 

Possible Protocol to the Berne Convention 

The two-part meeting of the Committee on Experts, which took place 
on November 4-8, 1991,and on February 10- II, 1992, represented the first 
step in the long Wit'() process for development of a possible protocol to the 
Berne Convention. The meetings discussed, among other issues, the inclu
sion of computer prot,,:ams in the proposed protocol. 

Widely different opinions on the inclusion of computer programs were 
presented at the meeting, and as a result, the issue of protection of computer 
software wa; postponed for later consideration by tileCommittee of Ex
perts. Similarly, it was agreed that it would be premature to deal with 
"computer-produced"' works and that artificial intelligence systems should 
not be included in the proposed protocol. However, it was agreed that the 
proposed protocol should deal with tihe questiol of protection of data bases 
and that a future working document shotild include a study of tilepossibility 
of also protecting data bases that contain large aniounts of data or informa
tion but do not nieet the originality criterion, such as catalogues of goods 
offered for sal.. Currently, no future meetings of lheComnittee of Experts 
have been scheduled. 

Settlement of Intellectual Property Disputes Between States 

In response to tie criticism that the weakness of WiPc-admi inistered 
treaties is in their lack of dispute resolution mechanisms, a Committee of 
Experts Ias held three meetings to discuss the outlines of a wIl'o dispute 
settlement treaty. The mnost recent meeting took place July 1992. The next 
session is riot expected before the fall of 1993. A diplomatic conference 
will inot take place until the experts have met one or two niore tines. 

A draft treaty has been prepared by the wtro Secretariat. The treaty 
calls for the use of consultation, good offices, conciliation, and mediation 
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for the resolution of' disputes. It establishes IroCCdures for the creation of 
panels but does not give any authority to the WI() Assembly to adopt the 
panel's reports. There was also a wide divergence of' opinion on whether 
the dispute settlement treaty should be limited to th en forcement of WIto
administered treaties. 



Discussion
 

Given a diversity of national interests, what is the probability that a 
global intellecttial property right (I'R) systemi such is that being proposed in 
tile negotiations of tie Uruguay Round of the General Agreement on Tariffs 
and Trade ((IATT) CI.cang:inl widespread acceptance? This question, and the 
forces moving nations both closer and flrther apart on IIPR issues., were 
addressed bv the conference audience and panel members in a discussion of 
the perspectives presented il Chapter 6. 

During the conlerence, it was pointed out that many of the newly indus
trialized ecllomies (Nit!s) IhaC recently implemented higher levels of, intel
lectual property protection. One auliclCC membler questioned whether this 
development slemmed from the Ni:s perception that the benclits of reward
ing innovation in their cotllries no,. oLttweigli tile costs of having to pay 
for imellecltal property. or hiether the motivaling I'actor %Nas the belief 
that the loss of' income due to 1U.S. trade retaliation would offset the oppor
tlnilies and benefits ofI 'ree riding" on floreign Itechnology. 

As his essay in ('hJpter 6 indicates,. ('arlos l'rimo Iraga believes that 
both f'aclors played a role. At the confcrencc. lie added that although bilat
eral pressure 'from the United States has been credited With success ill hringing 
the \IIs closer to the standards of' irdustrialited contries, this success may 
have been helped by anl internal ptsh for increased I'R protection, and vice 
versa. In the case of' Brazil. the eforls of domestic parties to acquire 
greater protection for biotechnology prodlucts was accelerated by tile threat 

/83
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of retaliatory U.S. trade action in response to alleged infringement of pro
tection for pharmaceutical products. 

During the conference discussion, l)eepak Nayyar suggested that transnational 
corporations (TNCs) operating in developing countries are also using their 
influence to encourage stronger IPR laws. The incentive for stronger laws 
invy he attributed to technological progress in telecommunications and computers 
that iave allowed IN('s greater flexibility in the international marketplace. 
The ability to easily transfer and access the dlatm of subsidar ies around tile 
globe gives a parent conmpanV the power (f ccnlralization. The more con
sistent IIR regimes worldwide, the easier it becomes to treat the pro(ducts of 
subsidiaries as if they were all in one place. The global dispersion of 
production, distribution, and marketing has given transnational companies 
an opportunity to take advantage of tile world economy and its resources. 
Standardization of IPR laws is a further step toward the "globalization'" of 
markets, the removal of uncertainty in transactions, and the elimination of 
requirements for special strategies for each country or market. 

One discussant ai tihe conferenc:.wondered if yesterday's NI.s are today's 
industrialized countries because they had a lax IPR regime in the past. In an 
environment in whi,:h tPR protection is weak, a nation could theoretically 
move along the tcctnt,'ogy learning curve without paying for foreign tech
nology, while attracting capital investment in less costly reproduction capa
bilities (because of tie absence of R&D costs). File accurnul;miion of capital 
and expertise ca push a country into ihe next stage of industrialization. I 
has also been noted that fle NIFs have instituied stronger levels of protec
tion only since their level of industrial development has risen, 1 fact that 
supports the argument that, until there is innovation aid develop; ent, there 
is no need for tPR protection. Carlos Prinuo Braga responded that despite 
the appearance, there is no evidence that the ahsence of' strong 11l,t has 
sonehow contributed to or propelled ecoriom ic growi li and development. 
Bryan IHarris added that conclusions about the effects of wi'z laws aure diffi
cult to draw because some countries do not have intellectual property laws, 
but others have laws yet do not enforce them. It is not clear ;whether this 
difference has any differential effect on a nation's growth. 

James Arnistrorig was asked at the conference it there was a similarity 
between Paul David's thesis that nationial 1R recginies have developed in 
response to the particular developilient 01' iilustries and the recent recipro
cal criticisms of the United States anl Japan. each of which has claimed 
that the patent systen of the other is geared to protecting and promoting 
local technology over foreign technology. Mr. Arlistrong argued against 
this nliotion, saying that lie could see no basic differences bctwcen tile starn
dards of patentabiility in the two countries. Ihe acknowledged, however, 
that the two nations approach IR legal issues differently, a by-product of 
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the fact that the Japanese system is "'adopted" fron Germany, whereas the 
U.S. system is rooted in tile long history of common law. 

One observer from the Arab Society for the Protection of Industrial 
Property noted that harmionjiation among the United States, Japan, and the 
I-C seemed the lost feasible, inot because there are tesser disagreements or 
differences in their 1PR systems, but beeause they collectivelv possess nearly 
all of the lechllooical capacity in the ,. orld Aud have a natural, commnion 
interest in establishing strong protlectiol for their as,,ts. By the same logic, 
he argued, it should not be surprising that there is little incentive for the rest 
of tie world to embrace this level of protection, since tile majority of' the 
wor!,, operates Under conipletely different circuniMstances. 

Many participants,at the conference thought ihat the different techno
logical and economic circumstances along countries lutilsl t least be ac
knowledged by the intlustriali/ed orld as it pushes for a uniform system. 
To the lesser developed counlries ( ). gr.aneranting individuals or companies 
strong property rights to new 'arietie,, of grain seems counterlituilive when 
hunger is a basic problem lor most of' them. ()n the other hand, as i.tx's 
have watched foreign pharmaceutical companies turn native germ plasm 
into valuable new inedicationis heyond the purchasing power tof'their citi
zens, they have sought to gain recognition for the concept of "'property 
rights" in local gene pools by [ihe country of origin. As one audience 
member asked, "Can we distinguish between intellect ual propellv rights for 
a razor blade and for a rice strain simply keeping in mind that food crops 
are closely linked to basic human rights. khich are perhaps not an intellec
tual property right hut are still a rihlt?'" The t.I 's have difficulty taking tle 
leap of faith needed to accept the logic that by extending private rights. 
temporary monopolies, and monetary incentives to individuals, tile public 
ultimately will benefit. 

The challenge of addressing tt( concerns in ain international 11'R dia
logue prompied a1discussion oln the suitability o' tihe (;ATT negotiations on 
Trade Related Aspects of Intellecitual Property Rights TRIPS) to serve as the 
forum in which to move toward uniformity. (iven the origins of (;,.\t as a 
imechanisin for trade enhancement among industriali/ed countries, and ihe 
fact that the industrialized curintries have controlled the agenda and rule
making process of (IAT ever since its eslablishietit, it may not be at suit
able fortim for a1North-South discussion. On the other hand, it conwas 
tended that bec.atise these multlilateral talks address trade issues ill : variety 
of sectors, tile (iA~T presents alt opportunitytv to make cross-sectoral agree
ments to the economic benefit of aill parties. 

The success of, (iAI is dependent, however, oin agreement across all 
sectors. Given the difficulty of justifying to tihe I)Cs oil an empirical basis 
the benefits of specifics of the I)unkel draft ill IO TRIPS nlegotiatiotn, the 
industriali/ed countries may have to be willing to make trade-offs in terms 
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of market access or agricultural concessions to gain the acceplalce of stroll
ger IRs by .)(s. The improbabilil ) ' 01f such cOlncCssiOns leaves open the 
prospect of lesing all of the caills 1madC toward agreement during the i'P 
negotiations. 

A member of te academic community SliCxlCesd tha.1t huse'l tle TRIPS 
proposal is based on the straightftor%aid imposition of uniform standards, 
rather than onl principles or sltage-of-ds helopment considerations, its rigidity 
may lie itsweakest aspect. l)Urin. Ihe co(nf'rence, diScu,,SIOn. Paul l)avid 
added that although there at,- theoretical argumnents in fa or of siandardiza
tion. tihe creation standardrs Ol CnssIIsLI, a)ll, Illoereslt .of ha.sed ma ill 
regimne that is inflexible and .madaplive to changes in iechlnologv and ill 
international busineCss relations. Mor-- over. be added. "'the saine: laws in 
different cultural and econollic es'ironmnentCs do Moil implh' the econolmic 
effects will be the SameI i all of those couniries." Ie suggested that James 
Armstrong's assesnmeo te' ituation the United States and Jimslie between 
pan was a case in point. ihail is. similar laws have i different effeci. As a 
possible alternative solttion. he proposed atmore flexible, constitution-like 
framework. sshich could be interpreted by the courts. Anolher option sug
gested was ihe adoption of a cilentiOll of "adequalte ad effective protec
tion for those issues not agreed to ltls far illihIe TRIPS ecglotialiolns. The 
boUndaries of what conIslitteCs adeqLIate and IfcCtive protcCtiol would Ile 
decided for each country bi a special (,i\[l committee., which would take 
into account stages of ecolloillic development. 

h'le ainbicuity that these: various alternatives imply. however. may not 
be acceptabile to the ifIdustrialized countries. whose principal goal is tie 
assurance of Stionger protection for tt'1Rs inlternatioinall'. ' llcraft agree
mnit ssithout the pmovisions of -lg Stalldards is,as Jacques (horlin coml
llelted. "to pU sIrICtUe abovt stllitae.''" 

The "fast-track' authority for U.S. congressional ralification of a (;AtTT 
agreement kkill expire in 19t93. If the (;,VITr fail to producenegotiations a 
satisfactory it's agreement, the Unitled States \kill returl to its plan of 
bilateral presuret a method it has found successful iut slow, and one tlit 
raises internmtional resertt1llnts that may fuel further resistance to broad. 
multilateral Solutions. 



IV
 

Scientific and Technological Advance 
and Its Impact on the Role of 
Intellectual Property Rights 



Introduction
 

As Paul David states in Chapter 2, intellectual property rights have
 
traditionally been considered a stimulus to usel'ul innovation and economic
 
growth. The process of scientific and technological advance has, however, 
changed in ways that raise questions is to whether IPRs renain effective 
insrtmenls f'or achic in theset'jictives. The papers in this section ad
dress ilechanciruc nature of scientitic and technological advance and tie 
iplpIcatioils of tho0sC clale, I'r the role of ii<,s illorgani/ations illdilfer
ell industries. CcononriHc sLlior. and collllries. 

With the Olal dliffusiol of tc'hliologC ilil,, illl 'i Cllpetitio 
tcholototgy- iltClsivC g otd arid pir.ac\ of' iitellectual p)olerty ha\ increased. 
The risil co ,tof scientilic and technologicl development ha, iicreased 
Ite iliportanIce 'i :',R 1'Otctioll. ,, ell is thC ilctCllki t C aN.lCill 
cooperali\c R1&I). "'h'ce aid a arit\ oI (lllr atoIrs Isso'ialted with 
scientific" anid tec'hiiolocica':l C'lrrCe that1 allect the iced fr and the Cflec
ti\elless of 11'Tprolectitii Ile dicll,,,Cd illthis, sct'io . 

('hcs inlh"il itre1 otcienLtilic anid advance and their1M icchnlh--ic",I 
fllects ol tIe role, itIs h \' imiportanti iiiplicitions ft rgaii/altions 
iinmsccl itflhccililho'. Tlnesw illlpica!ins miraI\ ,ary depeud iing oilthe 
intjsirs . sectoi of the econoiirlN . or coiiiitrv. on c\allipc, Iio\ that nliver
silies are much ica\ il irism illmore ls ed the coiierciali/alion of' resrch, 
tle\ are dealiric s\ith tt'Rs ,ila ieaffected hs i.itenional tt'R issues. \Vhat 
are the implications for Ihe role of ti1s illthe corporate strallt (" .llifpa
ies in dilfereint indutirie and inndlffercnt Countries? low do changing 
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science and technology, and changing initerteatiotal tl re'imes. relate to 
theimissions of the federal governm11en1t? 

The chaplers in this section address the issue. Ill htll)lr 8,John 
Artnsironi discusses illdetail ilreItclds illehobll science lld lecllnlohne. 
and what they mean for inllec.'tal jIOFetv .s5sln . Ile idfetilicN and 
describes three IrCnds: (I) sciencc \killc,,nLteLC to pros iLICallilIuciASill
 
nullmbe of disCo\cries: (2) 'research topics \ ill colntine to prolillrate 
and 
the conduct o1 %%ill ethbalilCd: Short,rescerch bcCoirC Mid (3) quick steps 
to PuOLictI aj)Jnlicatliol .illh atprclinii. he dicenlsbe at :rum thc,,c trends 

two LIncral prilciples: II)illth,,lace of cotllliliill scinLilic and techIo
logical ellan,:, betCI o1 alcitil .ks
lhC colrsC ill he ioItel\ Oi iClbhe ',dlprIa
tion of C\ilill, Iic.1< c I~pts,: llld2()since rNCar:h. de\Ctol)iIiCl.
 
aid i1sentioi arc iiicrcaisill.h . I< s stels sliltl also be
Iudobali/vd. 

Ill Chapter t).thrce discuss.,ilits dscribC the iilticat it Sof the Irlnds ill 
IT'RS I'mrorlanilitiolls illdiffelll ecololic seclol". Johl Preslto dchribes
 
the nLatulre, ofl hi uis1r,,it',, iltercst illirtellectual popertrl and hoss that
 
drives the LseC of' IRS illlicellir .
 

Bruce Merriield addresses iriipliC:itioris for tie !os'CiriltiUTIr! sector. Ile
 
discusses the oppotl-ntlitic, and chllien ces that C\ist for tiisin,
adiiced
 
tcclology to Cpand Ccolloilis adl iiirprus liee qluail, ot lifC alrolld the
 
world. thal- I to 1pla\
lih ar'ue t the federai o-rninltU ls al iuorrtit r[ole 

il prosiding ilceties aiid tlalintcllcclual pruplrt. plrtectinll is requiled
 
for the etireptevut'irial fuctl'Iioli to tlii .
 

(iCo-,e cKimic\ Ill di.cs the 
 'tpbs l historicatl/theotcticaltCen 

inodels Of* mIRs,and thC reVA ss.orld illss lich 1'.S. c1rpoatioirilist operatl . 
lie raises sc\cral issues thatt he beliesCs illlllat iIipr)FIUs litlS that lle 
needed ill tIln i R s stei?. 

It ( MhtaptrIeprcuirttiss cOMilrari, differenItlItt. lti)nl ill ildUstries 
and difTrcntc otrlli", decribC tlre ilplicatiois of rcetc hance. ill sci
er1cC. tcilDO1., aiid IRs,ltorprte Stammiio stt .. ()ito aItts"ts to ltre 
imiportanice of' troa+lng paitent )tc.ill for COiuicItI, delopilelil Of tic\e 
drug,,. Iln ite lacC of increasllg deceloprillrrt cts. o'lrn t.'tllCollcot 
trols. and illriratik IpOdutS. Ile prdictIls, thil itle phatlriiaCltil a llidittl" 
s eille cil"l .i a1lehI'i alford t 'l.,, ri\urtned miraketri t-rate., 
f'Onles%pMlutsI,, sstrl pRteItIIolt Of plrhl .icCCI ,al,nlsC, idhe rsahieId. 

Miclis, uki I coliart addreses he hirhler litc,,CfHesCIithe I,,sue Of r 
chai ,eu bv sc111, I .S. c upallnieI ilro ildutieu . lHe 'litici. ,, tIre 
higher lces orr1thIe basi tlrat tIres ot1ruct idsrllrtCHirrir Ot tre public scl
fare b\ contributir,, to Iriglcl poliict Cost, lIe imic,, thlt it is time to 
resltore lie original purposC f intlllC'Itual rleIt.,lass. ssMichl \ le\ss as 
"ton lc ,llk protect the i1\Clltots riglr in tldi to pilontniute the applicatint of 
sich vatluahle intellectual creatiotIs ltril: beTlull Of the public s llirc.'" 

Antonio Medint Nora lcaa discusses tie implicatiotns of rectint Clnainge, 
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in the Mexican copyright law for the Mexican software iLustrv,. 'lhe Mexican 
soltware illdl.stry aISSOciaitio sought mdificationS o' Mexican copyright 
law to improve the prtettctin o stwt*Mare. and In lInk' 199 1.those mod'ifica
tions were approved. In Mr. Medinm Mora' view, strenethenin intellec 
tual property protection is a stratcgic move lor devel)ing connliries such as 
Mexico, a 1110\e can 01' nlitiollnthaft huild the coin)ettiivCiles, ot indtustries 
and 2in lhe trut 0 forcii nvetors. 

W. L. Keefattver de scriibes lio\, .\tI[I"s usc of, intelelectual propelty evolved 
over the life of the company. In the earlsv years. A\t&t used patents is 
entrepreneturial ats"Cts to estblish narkets. Later. at a hea vcai,i u at, I 
enterprise, it used l'tS itobtain "fre'domn of' desie11" tlirouh cr'oss-licenls
in ' %t6 other fl-,. With div:stiture and thle flbali/atio oflmarkets, 
.\i,. ha, entered Competition, aid its I'R land licensingcIaill international 

practices are heing tailored to specific Competitive stratlco . his trend 
seeus likely to coltntiu, and k'Rsillsoftare. have the potential ol hecom
in., the t]ost im portant of' all. 

The lfblho\, iug Clhalpte'rs illustrate that one of, the principal effects of 
recent chanwcs in the nature of' scietllilic and technoloci dvJncL has 
bven to increase the importance mfI1t1,o to oruanl/zations involved w ith tech
iioogv. \vhCther the,' he in industr.a ademia. or covelllelnt. They also 
shmo\ thal there arc differences of' o1pinion on the appropriate and adequate 
protection of' intellectual property and on whether the present tt',1 system is 
IMctioning adequatdely. and that those differeinces do not correspond simply 
to sectoral, industrial. or national lines. 
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Trends in Global Science and Technology 
and What They Mean for Intellectual 

Property Systems 

JOHN A. ARMSTRONG 

INTROI)UCTION 

Powerful forces are altering exiing patterns of global activity in sci
ence and technology. My task here is to look at some of those forces and 
characterize how they will influence the relationship between research and 
development activities and the world's intellectual property systems over 
the next few years. 

I undertake this task as a scientist (who holds two patents), lnot as an 
expert on intellectual property. Yet from my experience at IBM it is clear 
that our level of R&I)could not and would not be sustained Without protec
tion of the intellectual property Ihat results from the $6 billion we spend 
annually on R&D around the world. We are interested in protecting our 
intellectual property rights to oblain freedom of action for fuio'ire manufac
turing and marketing, and to provide a level, competitive playing field be
tween companies that perform R&I) and those that do not. These dual 
interests are characteristic of the computer and electronics industries. 

Without an intellectual property regime that provides an opportunity for 
us and for others to gain a returtl on our varioulS invest ments, our R&I) 
spending would be both less efficient and lower in absolute terms. Clearly 
the global and social business impact would be undesirable: less innovation 
would create less new wealth. 

Because the evolution of tc,,nology is necessarily a global endeavor, 
worldwide consistency and predictability in protection of intellectual prop
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erty are essential. It is hard to run a railroad efficiently if the track width 
differs from place to place. Ilowever, that is the situation we have now as 
we try to conduct research and move technology around the world. But I 
foresee an expanding realization that innovation and fair trade will move us 
toward the global approach to etfective intellectual property protection that 
is required. 

Since World War I, the world has seen two kinds of experimentation 
with intellectual property systems. In developfing countries, we have seen 
attempts to diminish levels of protection radically. In tie developed coun
tries, we have seen attelllpts to create new sui generis forms of protection. 
In my view, both experiments have achieved far less than they promised. I 
see a growing awareness around the world that the basic concepts of intel
lectual property arc sound and that flexible application of those concepts to 
new developments in science and technology makes sense. I rCtetrn to these 
themes repeatedly inl this chapter. 

Why is the importance of intellectual property systems growing? Clearly 
is because tile role of knowledge, partnicularly technical knowledge, is 

becoming much more prominent in modern economic life. I hardly need to 
assert that to you or illustrate it for you. IHowever, what this means for 
business and for nations is changing, which is really the theme of this 
chapter. 

Twenty years ago, business seminars and academic research paid a lot 
of attention to investment. In the international setting, the focus was on 
foreign direct investment. That has changd. In rc:Cent years, we have all 
Civen a lot of, attention to technology and, increasingly, to inntovation and 
its role in the creation of' wealth and the increased well-being of nations. 

L-et mle g evoL soie iMages to help make Ioy point. In the 1970s it 
Was as though we had i staIgC. At stage center sat an impo.;ing figure called 
investment. Tlh," plot Was all about attracting investment and calculating 
investment risk, countr, bv countnr. Techlnology layed a stlupporting role 
and intellectual property as in the progriil totes, but certainly not on 
stage. 

"lFoday, we have a video screen, not a stage. Tire actor tuchnology is 
cotistantl the center of attention oil this screen, and now we see investmient 
pursuing technology, trying to keep up. As we look closely at the screen, 
we see the intellectual property system helping to guide investment in R&D 
atid coniditioting tine origin. direction. and velocity of innovation. 

Stated differenttl,. classical and neoclassical economic theories have 
souLghlt to depict productive hunnan activity in terms of capital, labor, and 
resources miiean ii g things ill the ground, such Is oil and gold). This trio of 
factors has overlotked innovation as a primary factor. Only in the last few 
decades have economists begun to look hard at what happens when the 
results of scientific and technical research are injected into economic activ
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ity. This is preparing the Vy. let ile suggest,. or a serious scholarly 
examination of the role of intellectual lprOiCilt in conditioniill the creationl 
and dilfusion of* technolo., internationally. ()lne of the excitin 'rontiers 
for this examination is illthe developing coUttrie',. and I ,\tI ItaoCnt ,11ield 

the organizers of' this conference for pointing illthat dltecltiotll. 

Conventional %%isdomn inl the hins i ll.CLml ll PrOIl'tVkorld Sa \ ft is
 
vital )canse nto1, for techlnohemv tralts
it is a Stiulust inntlion. a Vehicle 
f'ers, and a matnct for l'iliarlCilg. I \.ould lplsl th'at further. \i intellectual 
property syStCm i,a cruciall part 01 a cotrt.\"S eCOloilliC illfrastrutuCre. It 
enhances the ability oflalny Cotllltr\' to strici]gthei an)d advance its techno
logical base a \va. to fhi1tnr lresources.in sustai ld It hIelps build l It 
conditions lriorities in allocating financial resources. It Iosler, the uilove
ment of" technical kno%\ lede across borders. 

Autin. although I an) not expett on the line lpoints of' inl,.lectuCli pt01)
erty, it is clear me1 '+tro)111M and thatto Cnl.lielC po)sition iLtellectual 
property is not simply a set of' legal provisions. It is aisy-sten with integral 
parts. If' parts are missing. les happens i d the ,stelm is apt to t'ail. A 
sVstetu that works \%ell will have laws tht proteCt the full suectriltil of 
technology. everything ftrom patent and trade secret protectitl, to copyright 
and trademark Proteucion. from seiicottctr "chil" topogralhic design 
protectiot)n, to protection f'or living latter. comulpter prograill. at1d more. 

Just as ill)porlatn, it svstem that funtclions well also hts reasonably 
predictable mechanisms for public admituistration of the various f'ortns of' 
protection and for Judicially e1"l'rcillo individual rights created by the sys
tenl. 

A syslet) that I'uictiOis Well crCates, v itlhin tile cottlry. a general pul
iCcolfidence that innovation tnd creative expressiot will. in f~act, be pro

tected. 
Countries that have such systetns will be it) with technoltble do IllOLre 

Ogy than0 cOtltriCs that do not. From 1mly experiilce aroUlld tile \\,orld I 
know that there is a hilh correlation bclweetl private firm spenlding Oil 
research and the strClth of intellectual property prote tlion itl country alter 
coultnr'y. It is privale firm research, moire that) otlier aclivity, that converts 
scientific advances into usefutl products and serv\,ices. 

Today it is particultrly importait to think it) terms of' a conlprchenive 
systetlil becatuse llore and i1oie technical activity requires several fortlis of 
intellectual property protection. In mny industry, ve'rely oi copyright, piatent, 
trade secret and chip tolpograply protection i iitmajor way. People work
ing in the biological sciencces., prticulirly it) biotechnology. increasingly 

IFor an elboration of why .cConoJictheory hias heen slow itolake up this subject, see 

Sherwood (1990a). 
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turn to both patents and trade secrets. Tocetlier. inlornmation tCchnoloy 
and biotechnlov undcrlie a larue part of iia Cttltiies, industrial base. 
So attelliol to the compIletC s,trum ll lnellculprertv prFotection i's 
\e N, important. 

No%% that v .ivcii a cotll for III\' .omenIllt,. iIIe tell VOlhave \otil \t let 
howv this chapter is organli/ed. First. I dcscribe three trends that chalacter
ize global d\Ieltipieltits ill science anod iechmiiolo\. "lhc,, each catr\ inip!li-
Cations Ibor intellectual p1r)cttpt\. 'Ihen. Ironil these trends, tI o gnercral prin
cilples are indlicated. Finlls. I return i0 the trieinal Ct t\t, t realiril tile 
importance oftintellectual P tpert. for all cotlutries. 

Before describing the thrce Itrends ill detail. I s.tnld like to pr,.ekic, tile 
two principles I iust lentioned: The first is that because alctivits in scien
tific and teclintohicl R&I) s.'ill be imicreasiml.\ p210bl.it iiakes sense to 
lobalie intellectual ipropert s ,, csets at high levels of prolection. The 

second is that be.cause scie_'ntilic id technological r'Sec;Irt'h will prtIv idC tihe 
world with Ctilllll surprises. it makes setise lt keep iiitcllectlh property 
systems flexible. 

THRlE' S, iL(TEi ) TRE;N)S 

As riertioned. I have selected three trends that characteri/e global de
elopilerits itl Science and teclhnolhuv. lFach carries implications for the 

w.ys we shape intellectual property s stems in tile international context. 

Trend ()ne-More Surprises from Science 

The first trend I observe is that science Cttinues to roll out surprises. 
It was Iever motre true that ssC should expect tile utie.XpCCtcd. Recent 
discoveries in hightemperature s]percolrduclivit., ill nanttechnology, and 
in molecular and genetic eniineering are clear evidence of this. I believe 
this llealls at least ts o things. 

First. for comupanies and countrie:s, the lbility to support high-level 
scientific itiqiiry %%rill be central to cCtit)lltnic gl'€ti.lh and success. The 
abilitv to ctmvertIscientitic ad\an.cs quickly into pro>duMcts and se'vices f'or 
hIMI use even crucial to com[II)' anIILtWill he CbCIe 0oC CoIutry SLICCss. 

Second, Iarket leadership positits \%.ill be eclipsed more quickly and 
s\idel\ thanl ever before. Indeed. entire industries can disappear when over
taken byv new, technologyv. The telegraph industry has almost vanished, tile 
.'public busiiess" of mail deli\er\ is rapidly chaneint, character, and the list 
can easily be extended. 

For intellectual property. this trend suiggests that our ICgal systems will 
have more tci fields of inovation to absorb and Ws'ill need 1t do sO quickly. 
This, in turn, suggests the avoidance of' sui generis approaches, which are 

http:ad\an.cs
http:gl'�ti.lh
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based on the assumption that new technological directions d-,and unique 
forms of protection. Sui generis laws-each unique by definition-fail to 
rely onl or contribute to a body of consistent, developed principles of legal 
protection for intellectual property. Uncertainly is the result, and business 
risks are increased. Innovation is stifled because return on investment is 
jeopardized by unpredictable application of law worldwide. 11'we were to 
lollow such a policy direction, %%e might soon have a be, ildering array of 
legal tools that retard advances in applied science and technology, and de
lay the delivery of' ne w products to market. The public good will be better 
served if' ,s.e slick to hasics. 

B3y basics I mean that \we will be well served by using the existing 
irameworks for patents. copyrights, trade secrets. and so forth, and by fos
tering their evolution to accommodate new forms of lechnology. The basic 
principles Ihat underlie these forIlls of protection have proved flexible and 
served us \well since at least the last century. Our reflex should be to expect 
that tile existing. \ell-tested, basic principles will accommodate new l'ornis 
of technology in the I'uLue, as they ha\e inthe past. 

Let lne illustlite my suggestion by referring to computer sol'tware. When 
software emerged as a separate area of' innovation several decades ago. it 
seemed new and different. We were all uncertain about what form of 
ilellecLial IproIry prolection should be applied. Alter reflection, how
ever, the fundamental principles of intellectual propert\ were considered. 
and it could be seen that from an intellectual propert\ point of vie\, soft
xkare \wIs not on1e thillg but sev'eral. 

It was seen that from a patent perspccti'e. inventive activily could be 
involved. Thus. if the standard criteria of, inventiveness \\ere net, a patent 
could be granted for certain aspects of softl\\are. Similarly, it was seen that 
from a cotpyrighl perspecti\e. crealive e pression inIvolved. Thus the\Vats 

standard criteria for copyright %\erepresent, and this l'ori of prmtection 
could be applied. Indeed, this protectitm could be uniforl froir1 counLry to 
counltry through applicanton of the Berne Convention. It was also seen that 
for certain kiLds of soft\are. particularly ctstoiiized sof'N\',are, slindard 
criteria for trade secret protection could be found. BIroken down into its 
several component parts, k\e now see that solssare can be served by three 
forms of intellectual propert. prtection, depending On \alios factors. 

I want to conclude n1v reflection oii this trend hy slre-ing simply that 
when w\e are faced \with new forms of technology there should be a strong 
preference for adaptation of existing intellectual property s\stems rather 
thal a flihit to exotic new\ mechanisms. I urge this primarily to achieve 
global congruence as rapidly as possible when ne\ technology comes into 

play. chiefly through uLtili/ation of the international conmenlions of' Berne 
and Paris, which have served well inthis regard over the last iluildred years. 
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Trend Two-Proliferation and Globalizalaion of Research 

The second trend I observe is a continiing expansion in tiletopics of 
research and an increasing globali/ation of tle way research is conducted 
by private firms. I .mit !o spend more time on tIiis trend because it is less 
well known than the other two trends. 

So much is happening at tilefrontiers of science that research becan 
pursued in m epnericiAll increasing numlber of directions. There is more 
thai eilogh scientific advlance to 12o around. This is true throughout the 
full ranle of' research targets, from pure science, to applied technology, to 
process imlprovetmletlts. 

At tie same lime. tileease with v,hich firms can pursue research glo
bally is increasing. I knmw this from travel to miany parts of the world aMd 
from my associatiot with many research tanagers here and abroad. 

In the midst of this. I see the role otgovernment chlngirg in significant 
ways. both in coldlictin., and in iayirg for research. 

What are tile implications of this seCOnd trelld' The explosion of sciei
tific advances %%illmean nanv things. but leiIe pick jlust three. First, with 
more to do. that v.,hich is mlo(1st worth doing from the perslpeclive of ayoff 
is less obvious. Second. even tie largest companies camlot alone keel up 
v ith everything tha' is coming into play illtheir fields. Third, tilemethods 
by w.hich research is;heing pursued are clhaeging. 

Abotut the first point, risk is incre tsing as those of u,, \lho illiage 
research programs decide what is most worth doitig in an e\pldillg galaxy 
of option,. Not every scientific mMnce rolls out startling iew protducts. 
Not every iew finding stimulates breakthrough technology. A Small adjust
nient in scientific kno,.'ledge or in known technology rt\ay leald to major 
collmerci I conseq uences. 

All of this implies risk. Risk is at the heart of business in open econo
nies. of course. buit as risk illcreases because of this explosion of research 

directions, we become even more sensitive to itellecttiLaI propery protec
tion. The research results we do achieve become particularly important to 
tits. There is also i strong tendency todav for us to want to share this risk. 

As to the secotld point. I note thaIt even lhe largest compamies cannot 
keep up with all tilenew science that might bear on their field. This is 
creatitI 0 pptrttlities for small, new entranlts. Niany large conipanies, it
cluding il own, alhocte a significant portion of' their RuI budgets to 
building relaltions S'With sinaliler firmns. Althotgh inlformaition technology 
industry has done this for some time. tie emphasis no., is increasing. There 
is an oppOrlttitity in this for smaller firms in developing ctintries. Given 
adequate intellectual property protection, there is no reason why tihe)can
not participate in relatiotnships with large companies. Although industry is 
accustomed to negotiating the treatment of' intellettial property comiiing into 
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and emerging from cooperative velltUres, nc% Complexities ar. introdluc~d 
as gov\rnient. indust rv. and acatleinia explore oining I'orces ias a catal vst 
to innovation. The variCd culture 0(If ac'h of these SeCtOrS will rcquire 
Ilexibi lit to accollllodatll the inlcres!, of the others. Perhaps stlloinipr
tant, a slable htI of consistent Im is required oilwhich all parties Cal 
rely, therebh avtfidiil 't (ileC alditiOil tlcoillplicaling l.icltor that would be 
introduced if stli yc'icris hlas \er prevalent. 

,, I( ihe third point. the calogue of approaches to escarch , expand
ing: itincludes larc corlporate p1rogranllS. national laboratories. researcih 
d1onC liIdler ontrilct, shatc-flilded programs., university research. and indi
vidual research lone 'at the kilclen sink.- We also see leclhlology alliances 
and ileltrks tlhat flccCssa'ril\ l\\'nCr'hit)ildo deCpeC_)Ltequiti Oroll 
contractual relationships. We see on-lille Colll tcr-COlilelicted research done 
at two or llore lfcations. evell (oilopposite sides (f1 fhe world. We see 
ilitforinl hlilhlinIC !hlrO[gI knos lcdge sharigl that includes'"casial" research 
retiollships. in Ml ich olc ctpilll)ail or hhoratory will \'olmltcer inf'orma
tifil to a.iiltler (o l i cffilideitial hasis) with all expectatiol of SomelI'eed
hack. .\lso. there is more tranllsieilt employnlit ill lahoratorics i s research

ers illoe Ifrol plice to place. More attention is keing paid to how to 
CdtiLctluC re'arc'h II1llti\llli/C crcativit\, anI Ile cOnlputer is )hlying ai 
ever ilercatcr role. 

I lave noted that flle of, tile ilaor wa\s &Il) has clangd is by being 
lohali/ed. 'his is trie l, iCsCilli beill cfitldtlctCed h' singC fl-ll+llipes aIS 

\sCll as h\ research cIllsortlia. Comptleilr linkages thrftutll satellites, data 
nbases. alnl iletorks i iltllat research of all kinds can he COltLcted in 

dtiflerent locatiols is a1silice Cffoti. Tlis is ailCiV far advaIcCd. It is l1lt 

tliilial ftort Ic lis ffperating in different timle /(olcs tff rclav itorinaltioln 

Ihrough ClcCriic Ilmail aid (tllCr tcllIiIItes Sf tllatrch'Cil coiltilCS 

arliild [tle lock. lhese lifnkages are ntl cfnii tofiledbusins". Some ol the 
biggest ietV\ oik arhe sllared b\ private iilrtrv. tili\ ersities. anid goverl-

Itlilt auclicies. Soliic are publlic 0r quasi-iublic nletwofrks. \,hcrea.s others 

are priale oir classificd ffverrlilelt citlnltinicaitfn clio(iannls. 
There arc se\cral faclors that are prfllompting rese'arch trouglh global 

letemoIrks, ilm\ lhat thc capalbilit\ Ila's heil denitlnsraitL. A desire I'or 

reatler pr toxililycustofiters. suppliers, andii ui\crsity talent Iortf accounts 

relively aO1nI,. 'glohal activit\, In llcr . eat loe\ Cr peronnel cot i, 
notable reasoll for tfinill ,overseas. \tlther reasoll is Ilhedesire ff tap talelt 
f(ftund ill Otler ctLuitrie. .\ leading cxailple is access tof progralnlmers il 

India thrtf(uCh satellite links. 

There are elelents of risk sliarino. cost slarilltl ald coLCtlotniOies of' scalC 
iii these arrabgclicnt,, hut tIhedesire to pool ktledge is Jncrfeasiigly 

evidenl ts a illtitvating factor. IBM's new arrangemnts with comnpanies 

such as Siemetn and Apple illustrate this. Whatevert ill mixtIure of notiva
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1ational istJoln. shared research activity thtll CItSCS n b)unidaries a growing 

In developing Countries, the con'C)t 0l the slatc tsmother t' us all is in
 
d(ccline. \ith state nterpriscs beirir privali/cd or streamlined. Yet the
 
ihpot-ancc Ot usinrig- tCholos aIs I tool t'b)r dC\ClopmCnt is seent
ecLonomeic 
h\ all. and oseillillllits ael spirdl'¢ii iRiIr SO therc tresoni11C cross
currents alt \ork illiilrls oftle role of, the state i ellsarch. 

Illtie tinited States. \\e ha\c seen tle (arnleie ('ommission (I99l) 
relptort ,,ug ,,estinr,that conplc\ delen,cse procurement lrocctn'c, hel\ built a
 
%\ill bsCerI ' go\ erIII rlrt-sip)0rtdM litar ad cs\ ai research progirams
 
to tire inclreasiel detlr.irierit ol ihe lIentoln. This Icport recorIrelllrlrels that
 
these tMo arenas l institutnionlly. Inclfct, the reptort sicir.s a
bi nr ist 
shilt in dl,fense prtocilnlcnirrt polic arId practic,. ard this \k ill carry intCl
letual prmllprt.\ ,\stcl irmplicatitiris as tire Irivtc arid puhlic scCtor cul
[tures at'lellpt t)il,,l traditionally disparate \ies\\s ()ttile role arid operation 
Of' irllCletual prp.rt.\ reimeC ( tire loriter rel. ington las s to ensure reltrn 
oil iistesi+eirt. ile lattcr rel,,cin ol h\lassfrt-ional ,Cuity arId p)Itectior 
(t the tla\pi\ ,e"s itsvesrilirt in public prograns). 

li neary all countries. uidctcar\ cotllrlaiItsrealliriiiri ,ovellilnlcll 
rsu,,Ci-h c.p.uliture,. ..\s at -eult, the pris ate sc.tor s\ill be askcd t0 pick 
up more of' tileriatiorral reseirlh bill. 1othr lo inltrlnal rese'Carc.h alI for 
public resecll'h illuniVeritic, aid lphlic.• rescmch ilstitutes. This \\ill 
inrear that intellectual propelrt, ,,,tenis %\illbecorme a Crucial supportin 
lahtor helping to induce pri'atcate lillt illresearch. In thtose Cases 
,IrlCe gos err litn pallllylso d ilurreC. )1'i\rte illdustly, s ill ofte)' be i.01-rJr,, 

coipail ion. 

I ssl t to add tat cpI+icit goverIrntCn-ho-o\ erunlrcit scierntific coop
erat is plyin' a role in re._search altihe ulhal lc\cl. For soile tihe. the 

,Uited Sltles hsllentered ilt hilaltral s'-Cicc and tlicrIihitc,. acrecICeIrts 
\sitli) dcsclopic, t rriieCills, MMhich are litClt to toster good recla

elIcouLtira,,e tltVl,
lions arid utln protessors to e\clrarle ii'oratioll. The 
research lund tltered h\ tire thiitcd StItes ;are rCltili\'Cl\ Mndest. particI
larlk s hen comirparetd to those lapan. Cooperation has btostedJtrurri Still. such 


ti1-012e'isit\ SIIICmdes ebiinIg counlties.
purill 
lhe It)X- reforrirl ut the .S. trad iaw .sadded treuir,.lrerlt that bilat

eral ,cieu.e ahd techirlo\i arrul citins muIstI ravc MI ancillary in\teeIIcetul,11 
ropertyv agreer,eil. Ir n.\ h io t dcftiic tire coCIt Ofrequie Inch doe s 

tlhe a'eIeellrilt. kas elllarltto le\ra C patrltr Countries into adopting stirOIl
,crirtellec tunal prl)ert\ s'stei1s. 

I propose ail additiolll catalt\'. F'Xperts ron'li hoth sides shtould he 
asked to devote structured tilC to0 a di:,lscssin t' intellectual property. li 
rlost developing country urniversit ies today', there is intenise curiosity about 
tire growing eplhasis on intellectual property in American universtities. 
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Quitc often the scientific leadership of developing countries is closer to 
government policymakers than is the local business community. Ultimately, 
the scientific leadership of a developing country could emerge as strong 
advocates of effective itellIeciual iproperly protection and have greater po
litical impact for reform than the current approach alone. 

What will all of this mcan for intellectual property systems'? The ex
plosion of research dircctions and the globalizatioi of research mean that 
the contribution of inellectuial property is being more wkidely felt. While 
some companics have long recogniized its importance, otherI-',--includiig 
many smaller companies,-arC just beginniig tO realiZe ihat the) can live or 
die by their ability to protect their intellectual property. 

An offshoot of the .globalization of' R&I is the expanding opportunities 
this gives to researchers in many of the developing countries. In important 
areas of research, it does not rCluirC giant laboratory facilities to make 
significant advances. There are many excellent minds working in Third 
World universities who are capable of making contributions. For them, the 
issue is ofteln how to iove their work from tihe laboratory to the market
place in the absence of' strong intellectlual pml'lpertV protection. WilhoIut 
protection, they typically have difficulty safecuarding their results and at
tracting neCdcd starl-Up1 funds. Countries lacking adClUatC and effective 
systemsn will watlll to install strollg legal prolection so that their best minds 
will not be left oul. It ssill be seell increasingly that imore happens techno
logically in countries with Cffeclive protective systIls. 

AS another aspect of the globalization of R&t) I have described the 
increase in research by alliances. \Vhen firms decide to.joinily build knowledge 
platfirns by sharing information andllsharine ri,.k, ahilil idenltilytihe to 
and protect both the inf'ormation going in and the results nic.rgin from that 
collaboration is crucial. IntelClcual prpellCrity plavs this role. The various 
forns of intellectual properly serve to detline and "package- those results., 
to enhance their niegotiability, aniI t detfCnd theIll from loss to others who 
to not participate iii the risk sharing. 

To the exltnt that 'sich research is coIductd acrio bolts----and this 
is halppcning more and more-ithc intellectual proPertl systems if the par
ticipating cotrllie, ieeed to be highly congruent. This llealls that l;rotectiorn 
increasingl-k nceds to be achieved tIhrulgh similar aind leffective illecha-

This is whlher thenism . IruC, rIojcCt is snMill in ICr, (f CXpCldit'uc, Or 
gigantic. For [he participants, the abili to safc'euard results is a necessary 
precondition to undertaking reiarch in this way. Countries thal want to 
give their scnietific and technical people opportunities to be involved in 
such research alliances \%ill want to bc sure their intellectual property' sys
tern mects tihe expeclations of potenttial partncrs from olher countries. 

Let ilecmpliasizc that such research alliancces are not restricled to large 
companies. The opportunity this presents for researchers in developing 
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countries is significant, I believe, Lind there are already examples of re
search partnerships between large companies fron developed countries and 
small companies 1rom developing countries. This trend is,however, se
verely constrained by the typical weakness of intellectual property systems 
in many developing countries. 

There is another relevant perspective based on the increasing tendency 
for researchers to change jobs. As they move from one company or institu
tion to another, questions arise about what knowledge they are permitted to 
take with them to use in their new position. The tools of intellectual prop
erty, particularly the trade secret, are very helpful in defining and selecting 
the knowledge that is proprietary and therefore nontransferable. Countries 
without these tools will be at a disadvantage in building a research culture 
that can participate in research alliances. 

I have noted some of the pressures that are building fr greater congru
ence amnonL the intellectual property systems of the world. Each country 
with a weak system will certainly feel these pressures as it contemplates tile 
future of its own technol ogv base and the various roles its own researchers 
are to play. 

Let me clarify a point. I an not arguing that other countries adopt the 
particular intellectual property system of the United States. Within certain 
parameters, there are various ways that adequate and effective protection 
for inventions, technical knowledge, and creative expression can be pro
vided. The point is that national systems for intellectual property protection 
will need to be sufficiently similar to the world norm if those nations are to 
participate in the giobalization of research and in the wide range of shared 
research options that science is constantly opening up. 

Much can be said for the U.S. system when you consider that the boom
ing growth in the creation (f computer soltware correlates with tie early 
and strong protection available to software creators illthis country. By the 
samle token, I an told thal, of the funds devoted to research on biotechnol
ogy on both sides of the Atlantic, 90 percent is spent in the United States 
because of the far stronger protection available here. It is no accident that 
an increasing number of European firns conduct a good portion of their 
research in the United States. All of this seems to indicate that the greater 
the degree of intellectual property protection, the higher is the level of 
research stimulation. 

Trend Three-Short, Quick Steps at a Premium 

1lhe third trend I observe is that many industries place great emphasis 
on incremental refinetnents in technology and that ii most cases there is 
great pressure to collapse the elapsed tittle a in science tofrom discovery 
resulting product application. 
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The reason is clear-competition. Thec constant pursuit of comlpetitive 
advantage ill our industry is driving down prod uct lives, and shorter product 
lives demand-and are driven by---tecllnoloical advance and the incremen
tal improvement of prodLcts. [hat is tile basis for Comlpelitive ad\vanltage. 

Consuners arC. ot course, \well served b\' uch an emphasis. In market
 
ecollollies. Collsumelcrs decide Mhether an improveient is worth their attel
tion or not. and companies arc accordingly kept ol their toes. What does
 
this man1111 property
for intellectual systetll'. 

InI awarding tile privilege of eXciusi\vity, intellectual property systems 
must distilnliisli bet\ec tllIhat which is new and different and that which is 
simply an imitation. It is not always an eiisy task. Viewed frolll a distance, 
things can appear to he tie ',lle of closciv similar. Viewed from closer 
range. things can he readily distinguished. The work of' an intellectual 
property systlem is to make these fine dislinctions. It is work that the well
established systenls hae perforled reasollably well in the past. 

This issue Inalliifcsts itself primarily in the patent arela where a basic 
concept of tie law calls for inventions to be lovel and 1101oi0b\ ionLs. Whc11 I 
patent application is filed it miUSt descrihC \\hat i! "'claims ais novel anll1d 
nonlobvious. IDrafltiig claims can he crucial. I1 written too broadly, they 
can be attacked later as overreaching. If wrillell too tlarri\s ly, the patent 
call be avoided by sily making superl'icial changes (Chistim. 1991 ). 

The conceplts of paClt l\ IIuSt also address iSSLeS Slch Is basic vCr
sls iimprovecent inventionis. Consider this examplc:. If Jolcs invents the 
bicycle and obtains a palcn. and ller Slith invents tile I0-specd bicycle 
gear shift. what call Smith do with his invention before olles's patent ex
pires? Will the basic patent preclude the imiprovemient patent? In all age of 
incremental improvemlents and refilllells, ios\ call such inventiveness 
best be protected from ilition and bo\s does it rehlae toin )mre basic invilt
tiots? 

Although the greater emphasis on incremetall advances is new, tile 
iSSLIC of iow 1(odel with increnents themselves is far frlllinew fo patetnt 
and copyright systems. Generally speaking, time itmprovement patent ownmer 
is asked to honor the basic patet. This forces the two parties to eCgotiate 
suilltble llniCetlleCts so both inventions reach tie market. 

Trade secret protection ilso plays at1 important role in tile coltext of 
incremental advatces. Let ile tlke a few II1OIlelIIs to dist LUss triadC Secrets. 
They are quite important. 2 yet little known. This is because they are created 
by private action, tiot by a government office. There is neither a bureau
cracy nor a cadre of specialist la\yers to10ittelld to the trade secret,. Those 

2Pt'rhaps is o-ihirds of ie tecthnologv that moves from place to place (tines so under trade 
secret protection. see Shervoot I1990ih). 
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who generate technical information that has valtuble commercial or indus
trial application simply take reasonable precautions tof ktcp Colmpetitors 
from learning such if'ormation. If the iiforiation is obtaiined by a con
petito by unfair means, the courts Will intervcn, to stop the competitor 
froml Lusineg it. IhwvOcer. if the COmlpetitor dtcClopS the samite ill'orllatioll 
indcpendently, he is tree to tuse it. Trade sCcret protction is IMrticularly 
appropriate in process technology. In my ViCw,. any countlry without strong 
trade secret protection today is severelv handicapping itself in the global 
competition to improve commercial technology. 

'I'W() GENERAL. PRINCIPLES 

I discern two general principles in these rel'cctions on developments in 
science and technology around the world. The design of intellectual prop
erty systems will benelit 'rom attention to both of them. 

Principle One: Change Will !e Constant, So Kee ) Intellectual 
Property Flexible 

Things we cannot l'oresce will emer'e from science. This indicates 
reliance on the cvolutitol of existing basic intellectual property concepts 
rather than resorting to novel new legal schemes. As a lesson. I point to the 
sui generis chip protection law of' the United Stales. Rather than expanding 
patent and Copyright concepts already flulctionill around the world, the 
United States saw fit in 1984 to create af new form of' protection for the 
tlopographic layout of semiconductor chips. Enough time has passed since 
the enactment of this law to see at least two prohleis arising flrol this sui 
generis approach. 

First, this experiment relied for its global reach on a uniqtue reciprocity 
provision that sa's, ilessence, that chips creatCli inllalother coultry will 
receive protection in the United States only if t1at other couttry prxVides 
equivalent protection under itslaw. Japan reciprocated. I lowever, many 
other countries did not. Instead, in 1989 they created a treaty ; that has 
internationalized a lower order of protection for chips. The result is that 
two conflicting systems for chip protection are oiperating in the world. If 

'Thc Treaty oil Itellcctu 'ruperty ii Respecil of Intcgratd ( rcuits (colmllonly rcfrctl to 
as ite Wa;.shinuton Treiaity) ,ithd op.eid .ll all liell al tit llfrc nsotreldltletic cllloliiCc sll bN 
iheWorld hntt lleclill PIoperly ()rgaili/;li oll \VII'). held in W a hiligho . t.C.. in Miay It). 

"The Jnitedl Slalus ind Jaipl (ihe ha,,d o il inadeqlUic (it'lrotcioin,tl SL',ed Irealy an iri 
unaccet ablc comltitsorv licensing 11.o< to lrloidt tothe rightlisions, lailure forremuncration 
holdeor irom innoccnt inlrinicrs. and tlailurctoadcquateltv ploc'ct rightsholder,, troii intringe
ment ihrough tigher-level prolducts incorporating pirated chips. 
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the current intellectual property negotiations in the General Agreement on 
Tariffs and Trade (GATT) Uruguay Round are AuccCssful, greater congru
ence would be achieved. 

Second, a sui generis approach is by definition sell-limiting. It is de
signed to apply only to a de fined (new) technology. There has been interest 
recently in bioclectronic devices, parts of which night be produced by
"natural" processes. It is by no means clear that U.S. or Japanese laws, or 

'
potentially the international treaty, will cover thlie new "biochip. " Like
wise, these chip laws and treaty do not protect the inasks used ill prodtucing 
nlicroniotors and thin-fihl Inheads. Itere we see how aii attenpt to create a 
new form of intellectual property protection has failed to predict the future. 
It will not be the last failure, given the surprises that science will surely 
piroduce. 

A third objection to the sui generis approach, aside from the opportu
nity it provides for Unintended mischief, is the delay in protection it causes. 
Exotic new technology is most vulnerable in its early stages for lack of 
protection. Imagine what will happen if research and development Must be 
put ol hold while our legal systems take several years to create a novel 
forn of protection. Will this become the common reflex? Will we be taught 
to assume that new types of technology are not covered by existing forms of 
protect ion? 

I urge, instead, 1hal the conmon reflex be to assune that existing forms 
of prol)ection can be adjusted and adapted to accommodate new technolo
gies. Once this reflex is clearly in place, we will create more globally 
n il'orm protection more quickly than we would through stligeneris ap
proaches. In urgiing this, I am encouraged by tie experience of' the last two 
centuries which shows that traditional forlns of protection have exhibited 
great flexibility iii adjusting t0 new technology. 5 

Principle Two: Activity Will lie Global, 
So Make Intellectual Property Global 

I suggest as the second principle that since research, development, and 
invention are all increasingly done globally, intellectual property systems 

4The U.S. and Japanese mask Aork laws are restricted in applicati t to semictnhtctor 
material. The WtI'() Treal on Ineltleclual 'roperty in Respect of tniegrated Circuits is broater 
in that itis linited to e-lelents. at leastne of, '.%hich is an active elen t ...forted on a 
piece t" inareriatl M,uch is inlntted to pl' r rti ;In eectronic utnction." 

5
The paienls syslemr has evolved to cover new tectlrtolhoies, frormsltln engines to electrical 

applicafions to radio devices, from to nlcltear 10 hiotecthntLogy. Copyrightscoitputters energy 
have expandedlrm novels art speechres to iaps ald cltarts froll sound recordillgs to con!
purer programs, and there will certainly he new technologies in the future. 
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should be globalized. The generation of new s:ientific and technological 
insights and their diffusion and application are not confined to one or it few 
countries If we wish to include all willing countries in this wealth-produc
ing activity, and to cata lyze global research and development activities, i 
greater degree of contruence among national intellectunll property systems 
is obviously desirable.' 

The bou,ndaries of nalions do not themselves impede the flow of techni
cal knowledge. I lowever, technical knowledge does not now flow equally 
into all countries (Sherwood, 1989). Just its electricity flows best through 
certain media and not through others, so too, technology fhows best under 
certain coidlilioils. SoIine countries, particuilarly those in the Third World, 
have built intellectual property systCn strategies oil tile supposition thait 
lechnology flow is spotlaneous and that weak protection increases the flow. 
As these stralegics fail. I think it is getting clearer that this supposition is 
wrong. 

Countries with weak intellectual property systems receive less technical 
knowledge. There are at Last three reasons. First. even if proprietary 
knowledge can be "stolen" or piratcd," those woi) obtain it are denied 
assoiated knowledle from I willing source. So less is leIrned, and it is 
learned litle. Those who pirite technology condenn themselves to perpetlu
ally catching ill. Moreover, the skills learned f'roll pirating are not the 
skills n1eeledCI to COdutC research iid devcIopnIenl. 

Second, betaiusC such countries are hindered in building a1knowledge 
infrastructure, thCV ciniot evel mal'ike good use of technology Ihlit is freely 
available. The do nol develop people who can appreciate and work with 
such tec-'hnoloy. Ibis is true whlher the freely available technical knowl
edge collies in the form of kiowledgc "'nibodied in capital goods or through 
journals. mila -,a-nes.conferelces, and .:ven news'spapers. Moreover, wiihout 
the mneans to prelect innovalion, there is little incentive to advance this 
technology even hen it is freely available. 

Furtherinore, it \ill be increasingly difficult for countries with weak 
intellectual property systems to export products with "'pirated'- technology 
into markets that have Strong )rOectlie sysItns. It Will also be difficult for 
such couintries to attract private t'oreign investment to supplement local 
support for research and developient relevant to industrial development 
there. 

The principle I distill from these observations is thit if countries lick

"t tarnionization wOIld be iii additional degree of congruence. Congruence means ithat Ithose 
aclive in science and itechnlogy \ould not have io give much ithoight io sysiem tifferences, 
aiihough specialist lawyers would be iettett. IHarnonizaition wotitld mean that even the taw
yers would not have io give much ihought Io sysiem differences. 
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in adlequate and effective intellectual property systems wish to participate 
in global advances in science and teclnology, they will be well served by 
making their systems congruent with the manv existing national systems 
that are adequate and effective. The more globally consistent the treatment 
of intell:ctual property is. the greater will be both tie stimulatiol of re
search and the conductivity of technology across borders. 

At the moment it is still not possible to know the outcomie. bul I hope 
the attention being civen to intellectual property in the current (..Tt nego
tiatiols will confirm my ob-Ser'ations. AlthoLgh the December 21, 1991, 
Trade Related Aspects of Intellectual l'roperl (tl's1 )text has its critics, it 
is a strong agretemiet in some impoitalt areas,. including tileprotection of 
COmluter programs. It is clear that with additional improveclents. partiCi
lrly in the area of' patent protection covering pharmaceuticals and chetni

cals. a TRI'S agreement could have a sigil'icant impact oil in.proving the 
protectiotn ot itelleCtUtl property worldwide. 

OBSERVATI()NS 

I have the following closing observations. 

As Ideology, Fades, Technology Will Drive Development 

For much of this Celtlr','. ideology has inl'ormied many aspects of public 
policy. iart in countries. Today. however, pragmatismict,htl developing 
signals new approaches to many things as ideolopy fades rapidly (provided 
resurgent nationalism dhoes 1o1 electl new barriers). Within one lifetime. 
ordinary peol-.e no v ,cc prottmud technical revolultions that chanee ellilC 
industries aMd cOtllries. The deliberate quest ,obe ]atit revoltutionso1 sich 
Will drive governmIenl ipolicy inl many countries to 1l increasing deree. and 
this will in ttul 1 believe, encorLIage strotg intellectual property systen!, 
for all countries. The presence or lack of strong intellectual property pro
teclioll illdeeClop0inlg countries will be a critical factor in their participation 
inthe worl('s ecolomnic progress. 

As Economies Open, Invention Will Flourish 

The era of the closed econom,' and the import stibstittotiOn model is 
rapidly closing. As economntes open to join the global i:rketplace, exciting 
thimigs are happening. Comupetition ntnclsifies, putting a premium on irtio
vation. 

In this setting. and particularly as more of' the global economy is di
rected by private rather than state decisions, the balancing of inteests achieved 
by well-considered intellectual property systems, and the globalization of' 
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those balances, will serve both the generation and the difIlusion of technol
ogy as it has in the past. Nations that take part ill this globalization will 
participate in the resulting wealth. 

As Research (;rows, lEveryone Will Benefit 

Tht'oughetil the research chain, from basic science to incremental prod
uct i mI, Ivements,the intellectnal property systelt strongly' conditiOlS dci-
Sion making. When Ihose \\lio make research decisions look across tieglobe, it is wh'hlimportant inornr everyone that illey see a landscape i which re
search is tif'orm1ly encouraged. This does not imply that intellectual prop
eltv systems need to le ulnif'ort., only thai the ecllourageient they offer 
needs to be tiliformil adequate. 

I firmly believe that given greltcrl iformilv amimong intellectual plrop
erty systems arounid the world. t1luch.10more will happen at the international 
level. Large companies like mine ol-.erate widely already, but I foresee that 
smaller companies will link with comuterparts in other countries to acceler
ate tie advallce of knowledge and technology ill a great variety of special 
fields. 

The trenls iln global science and lechnology indicate to me that the 
basic concepts of intelleclual property, applied globally and flexibly, will 
be increasingly called on to serve research and developiMt1 iictivity arot11d 
the world. 
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Sectoral Views
 

The Research University 

JOHN T. PRESTON 

I am going to discuss the Massachusetts Institute of Technology (MIT), 
which unlike many universities is interested in intellectual property for a 
slightly different reason than you might imagine. We are driven by one 
goal, and that goal is to use intellectual pioperty to see our technology 
embedded ir' products, thereby serving the public good. A secondary goal 
is to make money from patents. Serving the public good is important 
because universities such as MIT are funded to a first approximation by the 
U.S. government. Therefore, MtT's image is clo,.'ly tied to the public ben
efit it can demonstrate from its inventionsltInl ideas. L- me give you a 
couple of examples. When we look at technology transfer there are two 
possible strategies. We can say, "Let us heaviy protect the techinology with 
patents and then license the patents exclusivel3 " or "Let its ignore intellec
tual property or diminish the value of intellectual property and transfer it 
for t!," public good at a relatively low cost." I am of the opinion that the 
cheaper it is to take a technology ard get it to the market, the better it is to 
lower intellectu,al property rights and grant low-cost nonexclusive licenses. 
The nmore expensive it is to get the technology to the market, the better it is 
to patent and grant at cv':lusive license. 

For example, if I invent aspirin today, and I publish the form, Ila for 
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aspirin in Science magazine next month, without patenting, no company 
will sper.d $150 million going through Food and Drug Administration ap
proval to commercialize aspirin knowini that the second company will not 
have to amortize the large investment. In tilecase of a novel plharlacetuti
cal, one should generally patent inventions to conmercialize them. I low
ever, if I develop a computer program such as X-Windows. where there is a 
relatively low cost to take that program from the point of development and 
get it embedded into products and out into industry, or when there is a 
desire to make it a standard, mayoe tilebest thing to do is to license it for 
tree. In tact, our license agreement for X-Windows has only one constraitnt. 
It costs nothing, by the way, but the one constraiint is that you preserve 
MIT's lnalle oilthe copvright notice. You call do anything else you want 
with it. 

So I am coming frol a slightly difterent point of view than most of tie 
authors here, and I want to start by saying that I agree with a.1btout 90 percent 
of what John Armstrong says in Chapter 8, but I am going to discuss tilet0 
percent thai I question, or disagree with. 

Betore I get into that, however, it is to look at some figures--important 
because they explain the economic incentives fOr commercializing technol
ogv. In other words, it we do not understand the driving motives for 
commercializing technology, we cannot create policy tor intellectual prop
erty. 

Figure 9-I gives three scenarios for developing technology. In terms of 
the investment of mloney, the tirst scenario is curve A, which shows a very 
small investment otlmoney over a long period of tile to develop the tech
nology. I call this the minimalist curve, and it is typical., (liitc frankly, of 
large U.S. companies. I an going tc,return to that point, but it is also 
typical of behavior when intellectual prOperl is not a valualble asset to 
developillg the tccllnologv. 

The problel with curve A is (I) it gives a long window of" opportunity 
for conilptition. and (2) tilepeople running these businesses are spending 
too much tiie looking for monex'. 

Curx'e B is the optimum curve in which significant resources ire in
tusedl early on. Ilyou have heavy protection of' intellectual property. it 
drives your behavior more toward curve B. Bv the wax, one thing this 
graph does not Show is that if tiletotal amount 01, investment to comnler
cialize a techncology is very small, it drives curves A and 1Bcloser together. 
This graph assumes that le total investment to gel inlo tilemarket is very 
large. Which drives curves A and B aparl. You can see that over at long 
period of timC, Curve B will lake i lot more money than curve A. Japanese 
businesses are Curve B companlies hcusilIe thexv sacrifice short-term prolit 
I'r long-term gains atnd market share. Curve C is what happens when you 
throw too much money at t technology. You can actually corrupt tie 
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FIGURE 9-1 Three Scenarios lIr Developing Technology 

management of a company by giving them too much money. Often this 
leads to spending ioney on the wrong things. I would sell stock in any 
conpaniy that buys a corporate jel. I'm example. I call this the Taj Mahal 
syndrome. 

The point I am making is that what we want to do is use intellectual 
property to drive people to invest ilore rapidly in developing the technol
ogy in the short term, like curve 1B.to capture the market and to 'let prod
[lts on the market more quickl\. 

If you think abot the behavior mode of U.S. companies, one of the 
problems with curve I1 is that in the short term you are losing money 
relative to the companies on curve A. 

In other words, if I ati a manager of' a company that is investing in 
capital eqluipment, technology, patents, and intellectual property along curve 
B. how can I look like a hero? I can look like a hero by cutting all curve B 
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investments down to the least I can.get imaW' with and still look credible 
(curve A). I make more profit in the short term from a smaller investment, 
and I get promoted to destroy a bigaer chunk of the company. I call this 
behavior the MBA s'ndriollle. I conless that I ,ilanl mI.\. 

Figure 9-2 slo\ s the stock perlrmance of three groups Of* .S. collpa
nies and demonstrates the impOlrtanc of the curve B heha.vior mdC. The 
lowest line is lie ,lockpeIrfornance of the Standard and Potor's 5(I(don'li, 
he ive vears from 19X4 through 1988. It \wnt ul 66 percent during this 

Iperol. The group of' compaiies right ilo.c it,called I.ni\crse, is a large 
group of companies chosen hv I single criterion. l)oes one family ovn 10 
percemtIor more of, tihe shares o thlat cIvll ;Iel... Motorola. ('ornigil. 
IxhI. and l)uPton)t. IBM v,oldI bvc made it hack in ,he It )70, \Nlien tile 
Watson familiy os. ned morc than If) percent. The i'trx is that family 
conimjs re morc v ilImn, to sacrifice shorl-terl firoIh"ilit\ for lIong
term eails, ald in) fact, tile tasx,steinl in 1tc Utnited States drives iciln to 
sacrilice short-ternl pl'oitalilit. for long-terl uaills. Note that thIese col
panics (ntp,,._'rrllmcd tile StaUdard and Poor 5(0(tm..oold diniiii this period. 
I fid that Ilo licelle aerecenrtilis tend to ,,o to the ,Motorolas,tie I)uPlrtMs, 
and tile l0hyh, and t( to tile (;lic ral Notors, lld the easoll is that they 
are v.iIii to invest il intelletnal property and commercialiing tecluinol
ocgi.,
more than General Motors and the broadly traded public COlpanies. 
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FIGURE 9-3 Cumulative Rcitirns to Standard and Poor's 500 and Selected Family 
Managed Companics 

Astonishingfly, Ihcse data indicate slock perf'ormance twice as good as 
the Standard and Poor 50()0 in tour years )ythat one single criterion. The 
Selection,' are lublicly traded cotmpanies that (I) ar 10 I)ercCnt or more 

family owned like 1lie ufirc.se and (2) have significant familyi companies 
involvLement il ianaigu the comlpany. There \Ncrc acmually 12 criteria for 
the Selections. Icannot ci\e them to von bc1:ausC this wrk was done )yan 

lllnul,\LhsI' to\
;I Mho t des Ioney ( i ing. lie is Mark Cunningham ,Vice 
President of Alliance Capital. and this is his competitive advailtage. lie has 
outperformed the stock market verv rc ufarlhv b a \ide marcin. 

FiHure 9-3 shoss, that the SclC'tionS outpelrformCd the Standard and 
Poor's 50(0 l, an ordelr o1l miacnit ude (tenfold) over 20 earms When the 
market is d(oime well. the\, grnmw rapidl, relati C to the broadly publicly 
traded conalanie. 

Now that \%C Undsllt'land what is drivigc the dCvClopmCnt of intel leuml 
)roperty., let [In .discus, tso of the things that JohIn Armstrong mentions in 
Chapter 8. ()ne is asudinc si gcencris la s for intellectu.al p prtrv protec-
Iiotn. 

I disagree wNith this position because the crisper von make the laws. the 
easier it is for me to kno\s whcther I am ihfringim-tic an Mv product or 
tOM is infrinci)c on one of mile. 

The easier that is known or the crisper the lawIs, the better it is for the 
world economy because we spend less money litigating and hiring lawyers 
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to wort, in a gray area. Anything that we can do to change this gray area 
into something that is black and white would be, in ly opinion, really, 
really good. 

The other point I want to mnake is that in considering sui gencris, and 
our entire intellectual property system, one of the things that has not been 
discussed is tie method used to enforce intellectual property right (tt'R) 
laws. Whell You gO in1to court )'oI call have one of two scenarios: YOU are 
going to win or vOi are going to lose. Yet \'Oil illiN be going in with a very 

raIy issIe-or ilstance. look and feel in the sofltware area. is a very gray 
issue ill ill\ opinion. Yet one COlnllallV is going tocomeL out ls %killerand 
one as loser. What should it least be t topic of discussion is whether or [1ot 
mediation or some other formt of resolving disputes shotuld he attempted 

el'ore going to court. I htave seen mediation work in billiton-dollar settle
ments, and I think it is a much cheaper apl)roach. 

The second point I wanted to make ;about Chapter 8 actually dovetails 
with this. Armstrong favors usilg tile existing framework. The existing 
framework in which yOtil ( to court to enlf'orce your lpatents and copyrights 
again creates t problem 'rom my point of' view in that it favors large enti
ties over small ones. Il other words, as at university or a snmall start-up 
company goillg to court against IBM, you call almlost predict who is going to 
win based on who has tile deepest pockets. Who is going to be able to 
eiforce its )positionbeiter? Who is oeing to he ahle to hire tile hest law
yers? Mediation would perhaps help imlprove tile quality of settlements. 

Let me just make one final point. Rather than discussing only matters 
oIl which I disagree with John Armstrong. let me ITlenltioll some about which 
I agree. 

The geineral coilference does not present a balanced view oI intellectual 
property ill the following sense. When the originators of intellectual prop
ertv such as Itm. Nt11, and AT&TI eiiforce strong intellectual property laws, 
developing countries can make an argullelt that this is unfair. lowever, if 
you look at it on balance, we are transferring luch more for free than we 
are protecting. In other words, if I pu,rclhsC a new computer from IM and 
design a competitive computer without infringing any of tmm's patents, the 
cost for tile to design that competitive computer is cheaper than the cost tIM 
paid iii tile first place to design its COiliptttcr. We are not looking at en
forcement of intellectual property ill a balanced way. When tIM enfforces a 
patent or when anyone enforces a patent, the balaced way to look at it is 
that the company is transferring much more for free iii that product than it 
is enforcing ill intellectual property. 
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The Federal Government 

BRUCE MERRIFIELD 

Some of you have heard of' IHernando DeSoto, a Peruvian who has
 
written a book based on a seve,+-y'ear study of' Latin Ame rican econmies.
 
The botlon line of the hook is that Ohe definition of an underdeveloped
 
country is one in which tie entrepreneurial function has been made ilCal.
 
You can innediately Iranslate thai to the former Eastern 1l1c cotLrllties ind
 
to a lot of olher centrally controlled countries around the world.
 

Unfortunately. \'oil also translate it to some of' outr hi Neanderlhlcan 

companies in this counltrV in M,hich the entrepreneurial finction virtually
 
has been made illceal, but [he itilportitl understanrding there is that before
 
entrepreneurial actvii\ call thrive. intellectual property proteclionl is re
qtired. Moreover. inccnlives tha1t will allow. this to happeln also are needed. 

Basically the v.(rrld has changed. Ninety percent of ireverythig we
 
know in the sciences has hen generated ill the It \\ill 
last 3(0 \ears. double
 
again in the next 15. Product and process life ccles irr electronics have
 
collapsed to a fewv years. 2 to 3. rarely more than 5 to 10 \sears in most other
 
industries. making existing facililies, aid equillreit obsoletl often 1o1g be
fore their useful lives can he ralied. Ibis process really accelerated after
 
World War II. il N-15. when Vainevar flush \%rote a eplort to the president
 
identifyirie research i,,tire endless frontier. The National Scierrce Fouida
trOli was ald sinceC 1reC1. rvteC putirpld ablhoul +t dolla,funded, we5 atrill ion 
into Outacademic infratruc.tullre illtis,cotLry, 1e t1i atInothr lltiOll 
canl even begin to match. As a result of' that. last \ear \c ,pent itboUt s25 
billion o basic research. 10l timet , inre tr at aall\t llter tnatitr. hlut it is the 
sour-cc. tire wellspring. lfor all tire critical teclrilogies--the 21) or so critical 
technologies that wlill dominate tie twentl-firsl ceirV. NIre(nver, ill\' 
compainl that is lot investiri, riot onl in iricrCnierital ilprovetirrits illIts 
existing iperatiots (ijust tor traintai crtetsl Cash los 1hut aLlso. siinulta
neousfy. in rrex.t-eetieraliri techtioloy. iuay not survive tie nestldecade. 

There is a basic Iparadign shift here ill rlaraerirt strateev which Sass 
that weilth call liolorrger he measured in teris o rsk\nership of fixed 
physical assets that call he obsolete il a few ysears. \Vealt now has to ie 
measured in tertms minershir least access propriof ' ill et litle Critical to 
elary. knowledge-intite.iv i CCoIgv-dr-iverlhIh-vallu-aIddedsteclrrr, ,I'StltiIS. 

Itis irmportiaint, ho\ever, that \s\ un1(erstaild tire significace off this 
paradignl shift for the developing countries. We [to\\' have a historic'allv 
unprecedented ippOtt-illity t(i raise Ire quality of life of eversy natin in Ire 
world throltth eXIrrision Of theirl.C'Trllrlies. Moreover, this is in the ern
lightened self-inierest of tire United Staies and all develold counlries. For 
example, itl tile Marshall Plan after World War II, we pulped billions of 
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dollars into LEurope aMd Japan. I)o you know who was the primary henefi
ciary of' that investment? It was the United States because as those econo
lilies CxpRirided, they ofTered tremendous opport Liiiities for furlher invest
lineit and export. 

As we hellp ex paiid the deve lopitlg country econilries, the benefi t will 
come hack to us niany times over. The prohlem is how to do that effec
lively. As we know, the 'oninruitlliCliS revolution has c'realed a situlion 
in which capital can flowk with the speed of light anywhere in the world. 
Technology also can 1ollow rapidly wherever it is well treated, which means 
wherever intellectual property rights are respected. 

Any rice paddy in the world can he transfotrmed in 6 to 12 iontlis hy 
the hi, international coistructiol people, to a state-off-the-art aullonlated 
facility operated hy S2 an hour lahor. Nothing like this has ever happened 
helore in history ol this scale. Moreover, intelleclual property protection 
can enhance l'oreiUrtinvestment in these developing countrie,. 

A model for doing this was developed at the U.S. Department of Com
iierce. We call it tire Niodern Marshall Plan. It is hasically a joint venture 
arrangeieint iii which a prolessionally trained funclion in each country first 
sealches out energir 0g Opportunities in tile develoling Country\,. It is impor
tant to starl with technology that interests the developleilr c'ountry. The 
secoinid step is to match the loreiril iiation', company with a U.S. comnipaniy 
to provide tilemiissing, skill, resources. anid capahilities flr jointly develop
ir, new technrology'. It is a wini-, in situation that nmultiplies the market 
potlential, shares tlre risk in development, aind accelerales development tiunes. 

The first pilot iodel with Israel has been r'enarkail successf'ul. I 
thiink now there are more than 225 joint Venture companies that have corn
merciali.ed tecihrolouy. with oreater than SI hillioit in sales, and sonetlhiii 
like a 90 percent StUcCes, ratio. We have translated that model tIoi nuillher 
of olher couitries. In India, for example. there have been renarka le re
tlls. Thirlt\-five riit of thirty-si.\ initiatives that wecre finded are now 

starling cliiiniercial operations. Thai is a l)r'etVl hiTh ratio. Basisuccess 
cally ever'\ iation has latenl ellrepreneulrial potential. India has ,(1million 

when operationeducatled people. arnd lhial was established in Boll.hay (with 
sorime Irepidation. adinittedlyi, ilhin ahout 6 weeks 3(110 proposals had swanimped 
that olice I'roii all over lirdia. TrernlldOuslv excilinie things emerged, 
suRime of thi lo\ Ic.h hul ian ' them extraordinrarily high lech ill Con
cept. aid iny of' those are mlOw ,OMig coimercial. 

This iiodel. iioreos'er. he,ins to create an incentive in the developing 
country for intellectual property rights hecaurse as in(igeinous comllanies 
develop their okii technology. they understand the need for intelleclual 
property protection, and put pressure on their own goivernlments to provide 
that protection. This is illportint, because democracry cannot exist in a 
developing country without a .sinall-husiness middle class that has a stake in 
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political economic stability. Therefore, the first step in developing democ
racy is to help develop tile middle class. That is really what we have here 
in the United States. Few of us probably realize what a remarkable small
business entreprenetrial culture we really do have. We have 15 million 
companies in this country. Of them 98 percent have less than 500 people; 
90 percent fewer than 101) people. We have been, for the last decade, 
creating 650.00() to 700,000 new small businesses every year in the United 
States. Bet ween 1980 and 1990), 20i million (net) new jobs were generated, 
70 to X0 percent of them in these small businesses. 

It is this hottom-up entrepreneurial revolution that creates touch of the 
innovation and also the jobs. It is the small-business middle class that is 
needed to sustlin dClocray, and thal is the model that Caln help us expand 
the economies of dcvelopilng countries. It involves en lig htened self-inter
est, and it is important that we provide incentives I'r this process. 

The U.S. Agency 'or International Development (AID) provided the ini
tial seed funding in India. and I think All) now sees this !is a model for a 
much more extensive eltort. The World Bank has yet to ulnderstand this 
model, but perhaps one day it will. 

The ilportant thing to utinderstatld, though, is that we now have histori
cally Unprecedented opportulnities to raise the quality ofl life of all nations. 
For the first tinte in history xwe have point-to-point contact with arty point 
on the surface of the earth. We can bring education lhrough interactive 
video educational systems to any person ott tile earth. There. are 4 billion 
people around tie world just as smart as voi and I who have never had 
access to education. We can change the global village in tile next 25 years 
more than any'one might imagine, if we provide effective incentives and 
begin to develop tile procedures tha+,t we well inderstand. We do not have 
to reinvent the wheel that h:.is already been detnonstrated. The Israel and 
India models can work with countries in the former Easlern Bloc, SoLtth 
Africa. and the Ivory Coast. It is currently operating in Chile and Finland. 
Even France has adopted the model, with rather remarkable success. It is 
called the t.Att progrim over there. 

To summarize, tile opportulities we now have are historically unprec
edetited. We have the advanced technology that we need to share in inter
national collahoritive efforts, and as we do so, we will be the primary 
beneficiaries. I see a federal role here, which provides incentives, and a 
catalytic function [hilt cart help create such collaborative efforts on an inter
national scale. I hope we can all work together to make that happen. 
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U.S. Industry 

GEORGE W. McKINNEY III 

I may be a relatively rare bird here in the sense that I have run three 
companies. I worked for a large company, Corning Glass Works, where I 
was in charge of business planning arid corporate development; I worked 
for a major veilture capital firm; and I was tilefirst president ofl American 
Superconduclor, a company that has been deeply involved illintellectual 
property with the high-temfr lature superconducting field. I currently spend 
80 percent of' I time doing venture activities and 8(0 percent running a 
company callled Environmental Quality Corporation, which is involved in 
novel developnents in tie area of source redxuction and pollution preven
tion. 

Ilintellectual property I think there are significant differences between 
tilemental irlages mentioned earlier that form the historical background, 
and the realities of the world we are in. I would like to raise five issues. I 
do no thi nk anybody here is going to run out arid cause change to occur, 
but these are areas iii which we have to think about Why change is not 
occurring. Ilithat sense, I disagree with John Armstrolg's position (Chap
ter 8) that we have a good syslem, it is working well, and we should not 
i ,esswith it too m11Uch. 

Let mue raise the first issue. We talk about invention and intellectual 
property, and we think of the inventions of the world, which can be counted 
in tilehundreds, illcontrast to tileVast majority of developments inintellec
1tual property that are cvolution:ry. 

Let us stop and corsider the issue of' true inventions. The reason I ani 
concerned about this is that I deal with small companies, universities, na
tional laboratories, and government laboratories, and I believe the majority 
of what is happening in this country is happening outside the large corpo
rate structure. When we get big inventions, they do not necessarily happen 
illlarge companies. As sormiebody who lived through the early phases of 
high-temperature superconductivitv ill19)87, I was surprised to learn that 
there would not be a hasic patent awarded to the Nobel Prize laureates from 
ImM who. ini fact, invented oxide superconiductors. No one, to ny knowl
edge, LtCSliOnis that they invented a 'midamental concept, but their applica
tion 'ills to iieet somebody*s definition. 

I automatically say that this is a f ilure or the patent systin because 
whether they wonlld be willing, ,tla John Preston at NIT, to write an X-
Window style (everybody is free to use) license is up to theii. The idea that 
we have a system in which they could not achieve a fundamental patent is 
appalling. 
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I am concerned iabOtl IliS IsWe llove to a first-to-file sy.lem. For a 
large company, the idea of $10,000 or $20,000 to file a patent is disruplive. 
I know at Corning when we had to tile 5(1 to 60 patents to gel into the 
optical w,,aveguide hisines.s, that wkas a problem. For a small entrepreneur, 
allinventor, the idea (if needine $15,000) or $20,0()0 up tront, and taking all 
of this time (which should be goil into research) to write an initial patent, 
is frightening. 

I believe in first to file. I believe ilhat we have to go to a global system 
that requires it. but I believe this comuntry should lead in the deveh)lmCnl 
of-this is my first suggestion---a very simple., probably two-page descrip
tion of an invention that wvill first tile. This wouldIlold your place in to 

co.t nothing more than lime, a notehook, a )1plictiffn fee, and
ad ill you 
woulId then have siX months to finis h up the iLe diligence. This if)plication 
would be aimed primarily at true invc.ntion. One variant I would support is 
granting a window for filing to those who are "'first to publish." 

The SeCOld area. I would like to dliscuss is our emphasis oniinvention 
rather than application. The original purpose of patents, as discussed ear
lier is in f1'act itcnlcotrag application, enCtoura.Ce commercialization, and 
the ecollollic blenelits. 

Anybody who is familiar with thle Small 13usiness Innovation Research 
progral knov.,s that wve have spenl millions of dollars encouraging fpeOllc 
in this countriy to do i'esarchtlhvh hCV ave 1nou otivation to comimercial
ize. We know that olle of' the reasons large companies are moving away 
frfmil ilternlal research is preCe because a Oreml of tha resea has'.;ch 
not been corI1 Icialized. As itcolllr'y, our1' COIICCInS [oLuS oil commercial
i/.ation. 

I clie out of a mainufl'acturing backgrotlind during my f'ir..t few years of 
working. We do not eniphasime co:-t-efectiveness enough. We CnIphasiIc 
in our intellectual research tileide' .f the invention that ic..aiei the per
f'orinance by an ever so small amount. That idea has been driven illthis 
COlntry h\' the f'Ict that so inuch of' oulr research his conie out of nrilitar.*, 
anl defelnse-supporrted areas illwhich it was critical to have the ability to 
get that last decimal point of'perltornmance accuracy. 

I Vorry abou~t cOst-efeTCtivcness. At (_'orning I was involved illtile 
development of' the emission control s,,hstratc that is inalmost all cars. It is 
coated with a catalyst that is used to r'emve noxioLis f'unes. 

The factl of' tile matter is if' von imagine : cOmplex structure 2 feet long 
with 500 holes that extend the entire length, made out of ceramic, you 
would not expect it to cost about $.11(1 to make. That cost is possible if it 
is made in q.uitnities (if' 10 million to 20 million; you could never do it by 
manufacturing quantitie, 0f 1(1 to 1,00). 

So many of our technologies in this country are oriented the other way. 
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1 believe we have to redevelop in this country the passion to get things 
applied. 

For that reason I would like- to iec a patent system that extends tIle time 
period of a patent for applications and, if the originator of aIpatent is able to 
appl it, gralnts those extensions. I think this is key in Concept to poblerns 
ill the dne indtistr \where, in fact, it takes so n1anny yearsto eCt the drug to 
commercialization ;,'ld the period has been entirely used up 1w then. 

The third idea I w\ouIml like to discuss is the issuc of globaliation ill 
fact. nut just ill \orl. Al tol'olillu( thefe \\ 1ils11Il esitiou l fo 1 an 0bdy as 
far as I can fell. that (Corning Glass \Works s,,lentists. led l'y Bob MIlrer, 
dc\coped ile glis, that makes optical \a, ecuides as 'xC kl,,,.N them and 
optical Cliomunilitiols possible. If someone watils to challengll le ol that 
scientif'ic fact, thef arc xxelcoloe to do so. 

Those patents x\xr issued in tie tUnited Statles seven \ears before they 
\crc issuCd in talMpa. Dtlrinl' those seven yars they went unissued in 
.hlpan, SLtunlitoiii w'i', able to i ) -go illt Iti)litufc 'tllrill' tisitg a1 ;Illegal 
process .1Md(2) deh10p a Cnllilt I)rOCes" that allowed it to s', in 
businless. 

I Coiiider that inexcusablC--a failure of th patenlt Svslell. I would 
reCOlniieil strolgly, if anvbod\ has the ability to iii ike it happen. that 
there be a ,,slct in wlici. ,,illin two Vears of issua: Ce h\ the first cot,,i-
Irv. there is a presumpt ion of issulane i1 all of the treaty countries. 

The fCourth concept I \ould like to discuss is the real conftusion b+etweenI1 
evoltillilli illo developiiients, wlich are so illipotart to btusilesses, 
and iiixentions. The \,ist lajolit\ of " Ilese evoltutioniary devellpments are 
not inventions. lhevcare tliiigsh anvhod\ \kiho is Ii expert in the field could 
laxe dotie if lie put his mind to it. and in some Cases, they are being done 
sin III la iclitusl I . 

This is also anl area in liich sliiall coil)ipall ies have problems in coin
peliug %\itlh big compallies. When I \as a managilig partner of American 
Resarcli and I)C \Clou)lllenl. (ile of ltil" porl'olio illvestelnts was i colli
pan called Fusion Systemis. 'hose of you who know intellectual property
\\ ill rC..'to'liie FLusiol as the company that maikes tultraviolet (t V) lamps alid 
has had a hong-stanfiiie fiiht x\ith Mitsilbishi. [here is 1, qule.stion again 
that Fusioii illsvenuted the coicept (fl' fthe modern high-inteisity t'\ lamp. 
Mitstbishi got il carl\ Cxailple of it. proceeded to rev'erse elCliCer it, anid 
thecn patented ctcry \, riat illiagilc in Japan. It went to Fusion and said, 
"'If you walit to sell in Japal you neced to cr(ss-licelse this--byhile way, 
dliat itcltUdCs rihit, t0 selI in the t1iited S.a',,. 

I consider that to he aIl ilescusalhe failure off the \orld patent sy'stei. 
I think the only benefit that lho(uld cllle from these minor variations is 
pernli.ssion to compete, if y)u own the basic technology. I woLld like to see 
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patents for minor developments done away with. It would certainly sim]
plify the system. 

The last issue is atdeep concern as we have laster and faster paces of 
technol-,g, with flurries of' inventions. I was in the superconducting field at 
its beginning. I can point to one intellectual property case in which four 
patents were filed within 30 days by four competing companies for the 
same precise invention, all of which were done independently. What ben
efit is served to ainyone by awarding that lvtent to the person who happened 
to file it on March 28, versus the person who filed it on March 29, or the 
person who filed it ol April ( or April 15'? 1would strongly advocate that 
as long as independent invention is involved and there is no publication 

cycle in between. that there be atwindow in which IJM!Oaneous invention is 
presumed and awarded--that the inventors be forced to share the rights. 
During periods of rapid invention this will allow Digital to compete with 
IBM to compete with Ni:,, knowing full well that the cycle of technology. 
invention may be days, not years. 
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Intellectual Property Rights and
 
Competitive Strategy
 

A Multinational Pharmaceutical Firm 

OTTO A. STAMM 

A patent is something like an insurance policy against theft. One does 
not absolutely need it, for perhaps nothing will be stolen, but if one does 
need it and has not got it. then the experience is usually a piainful o{ie. 

If the probability is great that something may be stolen fron ts, then it 
is best to insure oneself against the risk of loss. A good artist will therefore 
be well advised to insure his paintings against theft, For he has invested 
time. labor and hence money in prodlcing a work ihat, after all, he wishes 
to sell. 

To do so tile artist must first make his work known, thereby risking that 
someone will fake it or copy his style. This mean,; that it is nlot tile paint
ings themselves (i.e., the artist's tangible assets) btit the creative work the 
artist has pu,t into them ihat will be stolen. Theft of this kind is worse than 
that ofl a ltangible asset, because the theft of an idea that can be reduced to 
practice becomes coinilon knowledge to which all can help themselves. 

From this example of the artist, it can be said that a first object of 
patent protection is that it makes possible publication, avoids secrecy, and 
thus permits the spread of inflrmation without the creator being robbed of 
his or her intellectual property. 

221 
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If, however, this theft is not prevented hy legal protection of" intellec
tual property, SuLIch.s COp~yright Or pIatenit protection, then the painter or tile 
inventor will lose tile bulk of his expectled retlrll Oil invcstment, which he 
needs in order to survive. 11 is therefore a second object of' palent protec
lion to enlsure dial inventors receive anl adeqllte remlneratlioll for their 
creative achievement by prevening tile the'ft of the; intellectual propert),. 

If the painter o inventlor Csno longer able t make a profit irom his 
paintings or inventions, then he wil! sltop painting or carryine out research 
and seek another mians of' earning all income. Ilie has no further incentive 
to paint pictures or make inventions. I llnce, it is finall'Y a fluirther object of 
patent protection to mootivate people to engage in innovation. 

It tile i1antulcmturer of' a product that she has developed herself must 
reckon with the thelft of Ihat product. sie will no longer make it because tle 
money invested ill development would he lost. The situation ill the re
search-based pharmaceuticil indutistry' is hV anahogy theC samenC a;. that just 
brief'ly outlined. 

(Ilan the prlducts Imiantlactured by thle innovai~ e pharmaceutical indus
try easily he stolen'! The thlf' ill Luestioll is not, of cotLirse, o1 tihe actual 
pills themselves (i.e., the tangible asset) bu of' the creative idea that pro
duced Il thm in otller words tile invention. wlich is soitching intangibl+. It 
is precisely this intangible ais.l that a pittl protects. The nub of' the 
matter therefore is whether people have the incentive to copy an invention 
that the\ know, for example, from tipublication. 

It is a regrettable fiact that of all hranc.'heso' tile chCnical industry. the 
research-based pharmactcllial indlStry is tile onC Most liahlc llheft of 
intell.ctual property. The reason is that tel devehlopmeint of t new plharia
ceutical product is extiemely expensive and that tile proltiduct has a number 
of typical properties: it is a specialty f"or which Ihlere is a need and which 
has a relatively long Iheraptouic life cycle. The product is one of high 
added valle: it has consiller productl characteristics (i.e., it is p)roduCed in al 
large numbCr of units, each of' which is relalively inexlpensive and easily 
tramsportablh). LtIl hl not least, anyone with in elencnitary knowlede of 
chemistry and pharnacology can imiltale most o illhese products at a frac
tion of' tile enornsL Costs ilcurred hy tile creator of tihe original prodLuct. 
For this reason, tile pilarinaCeuliCil industry is a sector of indLstry that1,lh.ist 
have a key interest iii securing protectioni for its innovalions. A lead over 
tilecinllpetilion luist he safeuarded by law: otlier\ise it is illpossible to 
achieve in appropriae retluri oilinvestment. Profits arc necessaryIr rein
vestment in fultire research. Without such a safetiard againsl imlitation 
(i.e., without patent protection) there would be no research-based pharina
cenlti cal industry. 

The first basic poinit to he made is therefore that without patent protec
tion, the pharmaceutical industry would make no investments in research. 
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The legitimacy of this is supported by the situation in cot tries that grant or 

granted no patent protection foI' pharmaceticals. The fiact is thia1 no0 sig
nificant new drug has ever vet been developed in such countries as the 
former Soviet Union. Brazil..\%rgentilla. and India. which have the neces
sary level of expertise to do so. lose patent protection forbut \k\ 1haruaccn
ticals is nonexistent or \',eak. 

It may I',;rls,, he said that. without patent protection. there would be 
virtuallyIo further progress in pharmaceutical research. Such a situation 
would he (feplorable hecause only ahoul 10.((t0 of tile approxiilcly 30,(0() 
dia~lnosable diseaes can actuattllyV he IrCtCd \ith drns. Morcover, causal 
thcrapy is not available for Illost diseases: only tile symptomlls are treated. 
Neverthelss. it is notewortllv tlla those circles tllat colndella patenlts Ior
 
pharillaceticals (r living oreaniiM as being aal unsocial monopoly are tile 
ver\, ones to ilsit catcgorically that the plharmaceutical industry should 
provide a dru to combat AIDS. calcer, oi- .\lcllimer's disease. Ina comi
petitive elnnoirationlt. ililotatl and supportive patent protectio aire key
boll to tie research-oriented firill and to society. 

Drugs that were knowkn not to be covered hy palent protectioil would 
not be developed. Tllt research is cairried out (it all is thus linked directly 
to patent protection. Ptlenlt protection mu1tlst therefore be available iil large 
mlarkets, sui that research-based private induistry can exploit tile possibility 
therebv proide(ld of keeping ahead of tile collpetitiol to make the profits it 
lieeds to finance research projects. 

Ill Ile plarIacetlical sector there arc few ilnventiotls that can be kept 
secret. perlal, oll nl aiufaclturing processes, especially iil tile genetic ell
gineeriil, field. Yet protection for secrecv, even if' it were legally ensured 
1latio l"ly is of little use. Once tile secret is out of the bag it c IIl ot be )Lit 

hack ill auaill, and it is known I'orldi'id,. Also, we have no warranty 
auaiilst this leakage of' knowledge ilto the public domain, especially not ill 
arl'eas where goverllllleil r'egistralioln requires that illdocuments be hianded 
over and where there is no absolute reliance on their aLtlally being kept 
secret. Ill the case of' s':lf-rcprodtIcihlC illtter, tile loss of' t single bacte
riui1is thCorcticallv eutigh to hland Ile I'aclory over to I third party. For 
this reason. the deposit of cultures (f IllticroorgailisMs. if' rCLui red for ob
taiilin patent protectio. llhould be better proltected against usurpation by 
third parties. 

What effect (foes it liae that tile level of patent protectiol varies from 
COlnltry to COtlllrV? The kind of research being conducted depends far less 
o(Ithe focal intellectual piroperty situation itllan it does oil the strategies for 
research plani g.IHowever, tile plariMaceutical industry would lot develop 
any product from which only a country suchI as Brazil, Argentina, India, 
Turkey, Thailand, or others that do not grant patent protection for plarma
ceuticals, would profit. 
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To be competitive. it is important not only to develhop new products but 
also to sell them (i.e., a strategy for marketing is also needed). I low does 
patent protection influence the marketing strategy of an innovative pharma
ceutical comlpax'y? 

When an artist has painted a picture, his primary aim is to sell it. What 
happens t( the painting later probably interests him less. although it cer
tainly %ill not leave him unmoved if ain art dealer makes a much higher 
profit from his painting (i.e.. his creative effort) ait an auction. The same 
consideration applies to a prtoduct thatl aimaInufacturer has developed. She 
wants to sell it to make i prof it. hIlesale is the prima1iry olbJect, but the later 
fate of the product ol tlhe iaiket may also he imllportlnlt. Where there are 
substantial, usual lv pverninent-dictated. marprice differences in differentl 
kets. is is the ca.se with pharlaceulicals, it m1ust be possible to pre'Vel 
parallel imports (tihe catchword here is -international exhaustion". other
wise competition will be distorted. 

The second point to be made here is this: Patent protection lends to he 
rather oi secondary interest for Imarketing strategy. The ain of a good 
marketing sliategy is to bring a new product as rapidly as possible and as 
widely as possible onto the market, regardless of Ihe (Iiality of tile patent 
prolection in that market. It' patents help to support an acceptable price 
level and to provide a lead over the competition. thel, they are naturally a 
welcone and important element in helping to achieve the desired profit 
optihization. (ood patent protection also motivates iarketing to speed up 
the inltroduClion of a p'rodUct in hllose countries So is to exploit the advan
tages conferred by patent protection for as long as possible. The efforts 
being made to extend the actual utilizable patent life by ieans of patlent 
term restoration clearly demonstrate that these advitages are not to be 
disregarded. All available means Ior additionally safeguardinc intellectual 
property are Lised to back up palent protection. Nit they' Li 0o have tile 
absolute character of patent protection. These ieans include, in particular, 
tradernark prolection, which call very strongly influence the goodwill of the 
buyer. The trademiark, once firmly anchored in tile customer's mind, is a 
guirantee of' quality and lience atsign of loyalty to the customer or patient. 
The trademark is also ain aid to imaCe cultiv\alioll. The advanaelil of the 
trademark is its unlimited liife and the wide geographical spread of' the 
protection accorded it. The drawback of tihe trademark is that it can be 
circunmvented easily, aid that the government i'Cgutiliolis prevailing in maily 
countries restrict its vilue. Registration protection (i.e., the ban on using 
registration daita for a second registration before the expiration of i specific 
time limit) can also supplement patent protection. A certain marketing 
excliusivity is thereby also ensured, but only for a specific product. Finally, 
secrecy-especially for production processes-is another supplementary inea
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sure iincertain cases for gainin g the edge over one's competitors and thus 
for supporting a comprehensive marketing strategy. 

Especially important, above all in countries without effective patent 
protection, are narketing steps ilta--varying from place to place-are in
dependent of property rights. Such steps incI tide custoier orientation (e.g., 
the conlfidential relationshitp with doctors): satislying real needs, whih re
quires a true tnderstanding of tilecuiStOller's inlerests; promotion by ilealls 
of medical-scientif'ic and other explanatory literlature: a reliable distribution 
organization; readiness to take up suggestions f'rml the realm of practice: 
good contacts with government authorities: commercial probity: market
oriented price strategy: the guarantee of ongoing and consistent drug moni
toring on an international basis: keeping ahead of competitors by rapid 
product latunching:; and a healthy capital structure of any company-owned 
productioi plants, which makes itpossible to survive unfavorable economic 
conditions such as high inllat3ion. 

The unavailability of eflicient patent protection incertain countries 
therefore does not keep a 'irm f'rom marketing its products in these coun
tries. IHence there are doubtless countries in which there is no palint pro
tection-where itis not possible to take out risk insurmce against theft. but 
where nonetheless original pharmaceutical products are sold. 

Also, just w'hr, a product isfirstintrlduced does n'l depend prilmarily 
on whether efficient patent protection is available in 1country. At present 
tilewish and the need are to introduce new lharniaceuticals onto the market 
as quickly Ispossible anid in ,smany countries as pos;ible. The location of 
clinical testing and first market launchinig ws'ill be choseii illaccordance with 
this principle, as will also the later sequen'lce of local market launchings. 
The period of' time until the first introduclion onto the market will be inft
enced materially by gLoverilliet regulat.ions and by tile aauilahtbility of doc
tlrs who carry out clillical tests. The desire for global market presence 
canlot theref'ore lake into account tilequality of local patent protection. 
This desire dictates soClel tileille.Strles tobe takeil inaddition to patent 
protectio1 f'or sUccessful ima-rketing of tile produtct. The sales inldifferent 
cOtilntries can be ef fetled by one's own sales organizations or. where this is 
ecoiloillicallv or politically iilfeasible, tllrougl ageits ld outside distribu
lors.
 

The best markeling, stratepy, however. cailnot iiltilelogl rill lead to tile 
desired prol'ils \ithout new aid imlpv'0ed plOducts. Without lieW products 
i philill.tuiticil Coll)iily will uliinli:,it.ly las)e into trading il "ene'irics 
thati is.itwill beCLonlie .1cmnt1pany thlhat simply cannot afTord to eligage in 
such expensive rcsearch. In this case there would, of' course. be no llore 
progress intilepharima1iceutical ildustry. Yet, as alrcady mientionled, tIhis is 
just whatlliost people do ilot want. To be able to afford research, to be able 
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to develop products at all. requires patent protection, especially in those 
countries that constittute large iriarkets. lortunately, in the United States. 
Weslern Europe. and Japan. patent pro tection f'orl pharmilaceulicals is good. 
Given a stl'iciCntlv 10111' pIatllt life Md Cxcltsivil., it is j)OSsible to achieve 
the kind o1 returil on i tS ctt that \%ill allos\ a plitarnaccutical ctmpany 
to market lie plodUCts ill cottries whcre the price level is inadequate. 
Naturall\ there aC limits to this indirect subsidi/iue of'l market presence inl 
coulllries siili t p tl \with Cfficienlt palentiadeqUat Iateprclioll Ih\ couttries 
p1rcCteitic. Since the plrics of pharitnacctitical , are ustually government 
ccuntrollecl evel il countries \\ith effi'iCiell p'atlnt protection. the research
bascd phill accuitical inclutmi ctn ,, llig,iL ,;Toll' W-0 ,t ,l il ''1a: 
resullinte 11oml the loss o itarkets cau ,sdb\' iiliilliOl I)roLductIs. l' ever
spiralin. ctis, of researct inito aid tevelcpmeit of a ll\ drll also call I'mr 
an ever-iltcre ing relurn oil il\CslllCnlt. The isC ly ildcstri',lizcd couLltiCs 
muist also imake their contribution here if ne\. druLl, are to he made avail
able to all of humankinil il he' fliltlre.. Therelre. \withot orldwil- piltellt 
protection. indcisr\ \ ill be iicrCasils 1 I l t.f0 lbrd . elobally olntdritnd 
iarkeling strmcg\ for lits products. 

One concludin collelltilloilt- infllece of, efticicll patlnt protection 
oll tile transfer of Iechololhn, atd hlitce oil corresponding iew investuments: 
It can quiteCC fitlclll be rule] lut th;lt illvestfile its \%ill be made in rc
search into novel iprdcl,ts in itaeonut ry s Ihere patent prolectlion does not 
exist. I\\owver. with recard to investments , the quesliil of paetilt prttec
tilln is oitly otc I'aclor a lioti tiuanv I'or decidin on inveslill'nt. Other 
ficlor, such as intellectuail work pooletial. infrasIruclture. pclitical stability, 
and economic structur MuIst also be taken into a.ccunti. The Ihird inpor
tant point is thereforetlil i t coaunlry is prepared tct raise its palent system 
to a hih level. [ite readintess to invest atd Itrat f'r kncov-how will increase. 
For only through pateilt pi'tcCliol dtC, i crCaivC idca, an1ittntovaticlt. be
cote aIlegally protected iteln of' trade atL thus Of trats.lnatliltal tinsfl'r. 

This poiit is best illustrated by citint the drift of, itvestmients away 
from turope to tile United States it the field of bilct.echnoloty. 'able 110-1 
showvs he t fiills in hi ctlecIllologyvotlume of investmet made n lro PCall 
in E.urope andt in the United States for 1989 and the l'irst hall of 199(0. Of 
the lctail investmtents liade by El'uropeatt firms itt this sector only thre 
perceit remained it Europe itt 1989: in he firs half clf 19901. the ligure was 
as low a, 1.6 percent. Also. it this example, plt protection is only onie 
par of' tilehoverall pictire that il'IluenceCsN the decision to make investments. 
Neverlheless, in view of' the ltet lthat ill tie United States. pliteint protection 
is fully available ftr the entire l'iCld 0tf biOtcCillllogy (includin ila-itis andillM 
anillialn s-whereas in Eurocpe elective proloction is still lacking or explic
itly not obtainable-it is very likely that the distribUtiOil 0f investmenlts is 
not purely fortuitous and supports the argunlt that patent protection is a 
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TA BIE 10-1 Investlents in Biotechnology by 
European Firms in Million I('C 

1989 Januar. -June 19l90 

In tiurope 5 9,3 48.8 
III USA I925.2 2987.4 

Pcrcelmage o"tolal
 
imle MItelit rCellaillnt
 

ill tFiurope 3'.; 1.61;; 

factor that (lot's have an i tflence otl the decision to make investments and 
theref'ore oin technoiylo trallsft'er. 

To tll]nup: 

I. Without cfficienl patent protection in the most important Irading 
areas, there can he no research and development of lietk pharmaceuticals. 

2. [or iarkeling strateg'. rapid prodnct lanlCnehin.e and ! worldwide 
presence (i.e., global sales with all edge over competitors) are ilore ilmpor
tallt than considerations of' palent prt)ectiol and its.'+ tllily ill difrt.'rCi 
cotlitriCS. These criteria il'luence the choice of counlries ill which the 
pharmacet.lical induStrv is atlive first. Pat.ilenl protection in hig inarkelt,, 
however., is anl importallt actor in seCnrine a lead over collpetilts for a 
limited timte and hence in optinizing profits. Industry theref'ore will not 
introduce important lli)rdctS onto the market if exclusivity, even if lniied 
ill litle, is tinavailable in key markels. 

3. Without adequate pait protection, no investments will be made il 
phltilaccutical research, and conscquently there will be no corresponding 
transfer of technhology to coUlltries that de tacto grant no patent protection 
for plarlacetelicals. 

Onel final comment, which has no hearing oil the patent strategy of a 
multinational researctth-based phartilaceutlical conlany btll dloCs concern tihe 
palent strategy of our politicians: The inventions olft le pharbnlacculical 
industry tlhalt will be on the Market ill 15 years* lile are being made today. 
If awareness that no ins rance is available for Ilese innovations comes only 
in tihe next decade, then it will be too late. The entire investment ollftime. 
work, and money will benel'it the imitator. [or this reasoll. cfficient patent 
protection without discrimination of individual technlllogical fihelds. Such as 
b 1iotechnolgy in EI+uropC and IMany o ther COUlisiC-, is needed today and not 
20 years from now. Otherwise tile inccntive will be lackiig to pursuC 
research whose restilts we need urgently. The.re fore, patelnt protection or, 
more correctly. exclusion from patent protection does have influence onan 
the choice of research projects. This need not he if the politicians would 
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finally realize that patent protection is there to protect intellectual property 
from theft and not to standardize ethical concepts; to act as an animal, plant 
or environmental protection law or as an instrtment of price control; or 
finally to prevent any risks in industrial research, development, and produc
tion. 

A Multinational Electronics Firm 

MICHIYUKI UENOHARA 

According to myi historical observation, when manufacturing compa
nies begin to need royalty incoine badly for the improvement of corporate 
financial performance, it is a strong sign of losing competiti veness. So I do 
not buy the stock of such companies, or I sell them if I own then. 

Manufacturing companies should earn a.profit as a result of' good ser
vices, by providing a better prodUct to the market. For this aim, intellectual 
property rights are a very important asset to ptursuC the corporate strategy of 
serving the market best \Vithout interference from other comlpetitors. 

MV company, NI, was established in 1899 jointly with Western Elec
tric Company of Illinois and Japanese partners. We now manufacture coi
puters, colnllunications, setiicontdictrs. and homC electronics. These are 
tle four core busi ness areas. I lence. 'st rong l inherits \Vestern Flectric's 
corporate ctture-better prodhucts and better services have been a solid 
corporate policy for more thm 90f years. Executing corporate policy, we 
have secutred patenl rights as touch as possihle to mainttin a healthy opera
tion rathe than to seek an extra roy'alty income. N("s patent policy ap
pears to be defensive, but I think it is the best offensive policy I'rom a 
healthy business point of view. 

We welcome cross-licensing agreemients because thev a1lo\ us to cotnl
municate freely and to concentrate fully on engineering efforts for better 
public services. When we transfer our technology to other companies, we 
select our Llatills and set the royalty in such a a ihli tile), ate strongly 
motivated to appl, the patenlt in marketable products and to secure reason
able profits. Technology and palents are mere knowledge. They cannot 
contribute to the advancement of ptblic welfare unless they' are applied, 
nanifactured, and marketed as practical prodlcts. 

A company should not be managed solely for the sake of prolit: rather, 
profit is obtained as the result of better services for the customers. The 
marketable product cannot be produced by basic or central patents alone. 
Nutmerous peril)heral lechnologies and inveltions .are necessary. Most ClS
tomers appreciate peripheral inventions rather than basic inventions. This 
is market behavior. Only professionals appreciate basic inventions. 
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FIGURE 10-I Patent Applications from NEC ('Centiral Research Laboratories 

We have experienced severe business threats over peripiheral patents of 
alnmost public knowlcdlge quaiity. That is why we are encouraging our 
employees to reduce any idea to patents. Even researchers in centrl re
search laboratories are asked to 'ile peripheral itents related to basic pat
ents that they invented. 

Figures 1(-I and 10-2 illustrate five years of staistics on th1e patent 
applicatin process in our central research laboratories. In Figure 10-1. the 
el'-mosi bar in each three-bmr uroup shows the annual target thal ianage
neil sueests to otur researchers. The central bar shows the total numbers 

of internal applications submitted md tile righl-most bar shows tile total 
numbers submitted to the paent bureau alfter combining relaled claims. 

As shown in Figure 1(-2, the average iumber of' patents filed by patent
ing researchers (,on1ie percenlle of researchers are not asked to file iny 

patents, Just to (1 hasic rescutch) is about five. 
Figure 10-3 colmpares ihe total numtber Of' p)atcnt al)plications disclosed 

for six Competing colpanies over the same period from 1984 to 1988. 
Every year we issue extensive data showing the comllpetitive sittution to our 
employees. The averaqe number of patents disclosed by patenting employ
ecs throtghout the co'tmpatny is a1boul 2.5, about hall that of the researchers 
ill the central research laboraitor\. 

NEU Inrkets products ill mote than 149 coutries aid imnufaclures ill 
15 ctlllries. Marty underdevelopeL cotltries ask us to transfer our tech
ntlogy to develop their countries. When we necgotiate a contract, we always 
base the terms not only oil. our interests but also on theirs. It is not easy to 
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convince them that what tie, are askin, i inappropriate for their develop
mient. We have recognized how important it is to educate their engineers 
and policymakers. IhlcC, \we incltKC edIlucation costs, actual cosis wiMut 
any profit. in the technology transfer lee. The patent roy'altv is verlil tnudest 
In motivate them to build up their btlsincssCs, sinc We can eVCntuallv get 
an appropriate prolit by sIupplyingIhllll With the nccessarv CilIII)ICii1i. 

As i horn ellilleer. I Ihvc dcvoLtd mysClf to advanIcilg tcLhilohogv for 
the Icncfit of, world v. clfare adl all very much on'lcCrnCed abLut tile current 
state Of insufferable intCllctual irOlerty right law,suit,. If this tCild w\ofrs
ens, the cooperative spirit thi:it is essential lor the adlvani.clent of science 
and technhologv \\III be dalaued, anid the world ,elkllrC that has to be 
improved for redlucing ,.arious", coftllict ,x ill he de'lgraded. 

It is siaid that the basic idCa concli(ling tie Pari, TrCatv in I883 oil 
patent law ,, as to lC ally proltcl the ilvenlltor's rillt in o-delr toI -prolie tile 
aplh)ieatio ll f such valuable intellectual creations I'r tile henefit of the 
public welfatrC. ihomlas JlCfrson also statled i similar idela. l'F.xen lholgh 
an CxclusivC righ is granllted to the inventor, lie is also obliged to make its 
tcChlnical detail publlic o that it prolotes research and devhelopment for 
Ptibl ic benefit. 
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FIGURE 10-2 Patent Aplplications iromiNE( Central Research Laboratories 
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Much t' the cL'rreCnt litigation oi initellecltal property rights is based on 
selfish individual ntonetarv interests and neglects the public interest. As 
the problems of glob l enVir0oICntal energy and resonrces appear to he 
critical social issues, wc are lacinL severe public criticism: "Is the ad
vancenlent of science and lechlinobv reallv for the sake t1 human snrvival 
and happitess,?" Moderl indslriad leclhnoltmtv is miore soplhislicaled and 
hitlhly intleerated. "1Jo solve IturC social prohlnis such as the llvironlenCr
ll proNle, We not1 111VvI TMct new technhlOLcies hLt we lUist lso 

ntili/e numerons existing Ceneric technologies and inveltiols. We have to 
collaborate globally to solve nany social problems and to help de'.,eloping 
coulintries. 

We have to respect intellectual properly rights, and the benleficiary has 
to pay an approprialte license lee. However, except for very revolutionary 
new invenlions, it is becomiig diffictl to survey all related paenlts, inCluId
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ing those pending, bel',re it new R&l) program is initiated. Quite olten.r tlter 
a substaltial investment has betll made in R&D, nmaliffacturing, andi market
ing, companies who are attempting to con1tribute to teil public well'are a1te 
sued for lateint intringetment. Those pIateuts ar ulsually n111basic, but rather 
are very millor tIL qlucstiolle frottit he viewpoitl 0I Japanese patent law. 

No matter how Vlid the claitlls are, the deltclidalts have to expend 
substantial eflont to respotnd to them. Malil t'' tile clatimants have given up 
mauta11ilctuIring and havC no illtclntion 0f apl- in g their illvelltiols. They atre 
imerested o,,iv i royalty or sclltemcnt payvlllltS, ind their dtllitlld is W1i

bearablv high. Japalese like to settle outside court r cnlturalrl'easntls, an1d 
most cases were settled oult o cotl until the claiis, hecamc tttibealrbIle. 

Ilowever, maily Japalnese Dills hllve hild bitter experienes hgliting ill 
cotUrt, losillig 1ost calses itt trial y jtury. I 1tilderlStild A:lleticl claimant 
tactics, bit i: is hard to tldersttlld why patelt cases are allo\\,cd to be 
julgCd by juri sC understand tile techtlloug the valute of tile\010 do [lot or 
ilveltioll. It this tretild gets vorse. it \' tlilatttitilg cotlipitamies will 
lose interest i tnalllttl'attltritlw. No matter htow altable itvent io slighl t 
be. if th"ey are riot applied and tmtulltt'ttred as iarketablc products. they 
to not cotitributC to tile betelleleFt 01' the Ilelfiral wClfare. Whll I was still 
workilg at Bell Latoralries. I \%vs told its bstic pilt.ll policy. I'llis atgreed 
well \\ ith tIly belief, tit 1tpitttt right wits sectred to avoid paying royahies 
rather thailtott vroytltv itcttme. 1 provide better prtdutctS and better ser
vices ild beell .\ I1" 'SI basic policy. laving -3pier ttt rlytlty inclreases tile 
cost of' ti litd lo ct |tout 3 Iercelt allnd de rades services. 

Re1i tee.hilological progres, is tle tpOpul.tt'iZiatioll 0of'llit' tcC.hitologMv 
[*or providillg appropriatetit htldwktre 1td stl1taWte to hell rctLIe litdiCapS
resultinu, lhto ll lletltal, livsicatl, l'inlitnciil,. illd S +Ciil ,,ht~rtC +tlil"S.W|llt ell

virotlll ltal ct tlslt'r illts. W ithttnt re+dliCit_ itIelltiolls 1t it tilltkCtitble p)rod
uct, tile inventitn is tinle kiowledoe atd Ctilt)lt COtlltibtte. to tile public. I 
respect tile exclusive riglt t ilventiotn. but I (Illetiotll tile priciples of a 
claitllzittt who dctllitld" it motlopolistic roatlty atid obstructs the advanuce
tllett of public wellare. This is the lime to restote the originatl purpose of 
intelleciuail prolerty law to avoid I'trther cotfltsilg tel ctiHelt chaottic slate. 

The Mexican Software InduStry 

ANTONIO MEDINA MORA ICAZA 

I was asked not only ,o speak f'rotl the point if view of illy compaty, 
but also to discuss the Mexican solftwtre industry, the association of which 
I have the honor to be presideii, the status of Software protection itt Mexico, 
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and finally, to say a little about the North American Free Trade Agreement 
(NAFTA) negotiations. 

I Will try 10olive Vou some data about tile Mexican software industry, 
its size, and some other important aspects that are related to intellectual 
property right., protection. First of all, over the past 10 years, the Mexican 
sOtt\'mare industry has grown at a rate of more than 20 percent. Those 10 
years were considered !ragic one_,s tor the Mexican eCOnoIlly, SO this was 
one o1'the most rapidly gro\ing iilustries in Mexico. 

In 1990- 9) I, according to studiCS (lone b\ tie Aso)iacion Nacioial de 
la In lu iria i' Programas para (o luputadora,, (..\Nt,(')), the size of the 
softwarc industry was around S200 million . About 70 percent of wholesale 
iteilis are imported soft ware. Fifty percent of the market consists of pay
merits to companies abroad. anl the other 50 percent is in the f'orm of 
services provided in Mexico. In 198), the Mexican software industry repre
sentied about one-half of 1 percent of the glohbal software industry and, by 
i990. hadl fallen to one-third of I percent. 

One of tlie reasons for tIis is clearly piracy. The year 1980 was the 
beginning of the personal compulter (WC) er. so so tware was mainly for 
iiiiniconIputers or mainframe,s where piracy (foes not occur to the same 
extent as in t'(s. By I990, things had changed all over the world. Mexico 
was not anl exception. Piracy is a very serious problem, even with tile rate 
of growth we experienceldIOver tile past 10 years. It is a big problem and 
we consider piracy to be the cancer of the indlstry. 

Some estimates based oin studies we have made indicate that ill Mexico 
we have live illegal copies of software per copy sold. That is across the 
board. 1however. calculations of the eCOno,)mic dlamage accoult for only 
those copies that would have been sold anyway (because there are people 
that ,-ollect softwar-e so they have hundreds of different sol'tware programs 
but nevC- use theri. just as a hobby). So ecoiomi ic damage is eq uated to be 
one illegal copy per copy sold, and that amounts to $200 million for 1991. 
You can assess the size of tile problem. 

There are hasically two kindis of piracy that we account for and worry 
about. The first is industrial piracy, where soiebody gels a copy, repro
diuces that copy, alld then sells the product. The other is corporate piracy, 
which happens in t', interior of orgaizatiois. Basically these are the same 
phenonena that we face all over the world. 

For transiational companiies it is clear tha! there has been severe dam
age to sale,,. If we recognize that l'or most of' those companies, Mexico 
never aCCtIliiiS for ioi~re than 2 perceit of' the global sales, then tile damage 
is not that importanut. IHowever. if you look at the Mexican bloc (of software 
industries, piracy is the difference between being solvent or being bankrupt. 
Why'? Well, if you produce a program and put it on the market and sone
one copies it five tinies for each copy sold, you are soon out of the market. 
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This is illustrated by past experiences of my own company: We developed 
a word processor in 1983, and by 1985 \we had to abandon that product and 
project because of piracy. 

To complete the picture of the industry, we have around 400 to 500 
software companies in Mexico. Most of ihemr are small Ibusinesses with 
fewer than 10 employees. At least 10 percent of these companies are in 
good shape in terms of size and capacity for competing il a global enviroin
ment. It is generally alcceptcd in Mexico that there is a high capacity in tile 
software industr\ basically wehave higly qualifiedbecasC We individuals in
 
terms of innovative, inventive, hard-workin&I ability.
 

There are examples of' compa.nies that hatve successfutlly enteredl mar
kets such as ie American market. Maybe you have hea.trd about our pro
gram, DAC Ias v,which is an accountinJg system. The program was devel
oped in Mexico land w%'ats
very \\ idclv sold, 1CCOUnlill"for COmpany sales of
 
more than S30 million a year.
 

Another company called Final Soft produces programs such as "'tins
late and +kt tha.t have also been sold in te United States. The groupr)
 

.\tiiu' 

of companies with which I am involved created The Cordiiratoi, software
 
which is currently marketed illoIn different lIa.ngutages all over the world.
 
Another example is a s'lenis integration and softwarc house called Soft
 
Tec, which is involved in mainframe development and which has provided
 
services in tile
United States. 

Finally, there are several niches in which we see opportutnity for ihe 
Mexican sof'tware industry. Basically these are not the spreadsheet, word 
processing, or rating s\sstcms niches, hut rather those that are particular to 
our country-such as the administrative area, accounting. and inventory-
because our fiscal laws differ from those of other countries, so products
specifically adapted for our country are important. There ire also somc 
high-tech niches \here wc can take advanlage of the capacity that we have. 

Now%, a few words about ANN'('O is the national solw'are asso-ANtIIi('(). 

ciation. It \as founded inl 1985. The people who got together to form it 
were concerned about thieIaLk of representation of the software industry ill 
Mexico. \Ve spoke mainly of htrdware and I stc that this phenonenon is 
the same all 0er the world. We see ite same story it )r. Sarmttlsomn's 
discussion in Chapter 12, in tcrms of" the history of software protecti on and 
the soflware industry in the United States. Software a\%.s in withhundled 
hlrdwi.'C 1m the samclthe beCinninlg. a.tnd pcliiOintClOn occurred in Mexico. 

The goals in creating the association were tirst to create the Mexican 
software industry. then to make it -row. and finally to take action over the 
main issues concerning the industry--which were piracy, 'inancing, human 
resources, and information abou-t the industry. Those key elements were in 
the minds of' the people who created the association inl 1985. 

We have currently more than 200 members. We are an association not 
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only of sofltware developers, but also of hardware nmianufIdeCtlrers, transnational 
companies associated with software in Mexico, hardware and software dis
tributors, academic institutions, financial organlizations, governinent agen
cies related to the industry, and users. One of our most ilportalt goals 
over tie past 'ears has been to seek le&NIlplrotection I0or the industry by 
inodi fication of the copyright law in Mexico. 

What kind of protection We have in Basically.io w Mexico? we arC 
using the international consensus ill terms of protection to softw\are granted 
via the copyright law. I'owever I must tote here that Mexican copyriht 
law is not i copyright law-it is an author's rights law. It comes from the 
French tradition of regulating the rights of' authors instead of the rights to 
copy. There is a basic di'fference. InI the process of the NAFttA negotiatioait 
lot off time has been consned ulderslanding the dilerences in the Ilas. 

To give some history here, our copyright law-L-ey Federal de Derechos 
de ALtor-was created in 1963 when tile soflware inlustry did not exist in 
Mexico. So there , as no protection. In 1984, the government made a 
move similar to what occurred in the United States in allowing the registra
tion of software programs. Yet that did not really motivate companies to 
seek protection. Why? Because this wvas not good in court. You could 
register your programs bit you1 colCl not site ylll)o'ne. 

Ill 1988 ANiltC presented a prloposal to the government for modifica
tion ofl the law. It was a very cotmprehensive idea f'or clhanging the law and 
looked to the 1,': of Spain for the kind of modifications being suggested. It 
intcluded a1whole new chapter in the law to (leaf with comlptter software, in 
turn explaining what it is--all the rules, and So) oil. 

Then in 199(0. President Salinas senl a proposal f'or lodil'ication to the 
('ongrss and it was approved in July 1991. Now we are waitinc for the 
regulation deallin with the registration of' programs and that will complete 
the cycle. What is the current statc of these modif'ications of the law? First 
of all. for the first time. protection is granted to software prograns as one 
of hie protectedl works of arl under Article 7 of the law. Second, there is a 
clear and complete limitation in this ha , regarding tile right of' a holder of a 
legal license of i program to make one copy f r the purposes of backup and 
only one. Also we have clear sanctions for piracy in terms ol'Jail and fines. 

So we consider these to be a tremendlouIN ad,'ance in protection for 
soltware because ci e court, cases andiwe now to have prosecuteld, so 
forth. At the same time, however, it is not enough; there are several areas 
in which the law is still lacking tile strong protectiom we would like to see. 
These include enforcement, sanctions, alnd also. providing the equivalent 
protection given to literary works in terms of protecting the structIre and 
organization of a work. 

Itt terms of the industrial law in Mexico, no palents are granted to 
software. The industrial property law was also miodified last year, and it is 
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very clear that patents are not granted for software, but trade secret protec
tion is granted under this new regulation that did not exist in the past. Thi,; 
industrial law, about which I am not going to he more specific, is consid
ered a world-class law and has been a lopted by other Latin American coun
tries this past year. 

In terms of how the protection mechanisms are used in Mexico, it is 
clear that when there was no protection, there was no incentive for compa
nies to register programs and use this kind of'protection. We expect that 
starting this year with the regulation for registry completed, we will have 
many companies registering software. At the same time, there is a commit
tee that was formed within our association and is related to the Business 
Software Association of the United States, for developing cases and pre
senting them to the courts in Mexico. We expect to start testing the real 
benefit of tilenew law in the near luture. We see that we have a huge 
educational process ahead of us and this mainly consists of changing the 
culture that says copying software is not bad. We need to teach people that 
it is a crime to copy software and to make them understand that. 

I call make a few comments here regarding NAFTA. I an surprised that 
there was no reference to NAFtA during the conference, although some 
reference was iade to bilateral agreerients. I think this is a very good 
example of tlie kind of approach that can be used and what the future holds 
instore for us. In the case of Mexico, and also of Chile, the increase of 
inellectual property rights in these two counltries is highly linked to their 
entering the global econonly and to the open market. 

Intellectual property rights )rotection ina country is a way to seek the 
trust of foreign investors in the country that will allow its economy to grow. 
I see that as a specific and very strategic niove. one that explains why in 
countries such as Mexico and Chile, the intellectual property rights laws are 
changing at this particular time. Protection is a key to competitiveness, to 
building local industry, and to gaining the trust of foreign investors. 

A Multinational Telecommunications Firm 

WILLIAM L. KEEFAUVER 

This section discusses how a large electronics-based firm such as AT&T 
has used intellectual property rights (IPRs) as part of its competitive strat
egy. 

EVOLUTION 

During the first several decades after the invention of the telephone, 
AT&T used its intellectual property rights-its patents in particular-to es
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tablish a market. File resulting litigation resulted in a complete volume of 
U.S. Supreme Court reports. 

For the succeeding three-quarters of' a century, its IPR practices became 
much more benign because of antitrust and regulatory considerations. As a 
regulated enterprise, AT&T had little reason to protect markets. Instead, it 
used technology, and the II'Rs associated with it, to provide nex\ services, 
reduce costs, and imiprove productivity. The operative phrase was "'freedom 
of design," and the patent strategy was structured to acquire rights. 

With Bell Labs as its principal technology engine, AT&T fo0r the most 
part was able to acquire rights it needed from firms around the world ol a 
royally-free basis. Inventions were selected for patent protection based 
primarily ol their potential interest to firms likely to generate technology of 
interest to AT&T. It was also recognized internally that patents were 'n 
extremely inportant factor in recognizing personnel and tle prol'essir'nal 
contribiitions of' individuals. The inventors themselves perceived patents to 
be very important. 

This resulted in worldwide activity since mny1,such firms were in Etl
rope and, later in Japan. [or example, by acquiring patents in Germany. 
AT&T could exchange rights in Germany with Seiens for rights Utinder the 
patents Sieriers was acquiring in tle United Staies. 

Broad cross-licensing agreements did niore than secure patent rights. 
They also provided an Ulbrella for infornail teClilical disCuissions between 
Bell Labs researchers and those in other industrial firns. These firns, such 
as Sielleils, Phillips, NtEC, and BM, were not then compeliitors of AT&T in 

arly significant way. The patent Umbrella made these discussions very easy 
to implement by reducing lecal risk. 

The invention of the transistor al Bell Labs led to a device whose 
trbiquity Onrnel the base of' an entire industry. This indtLsltry-sellliColdlc
tors-developed its own ibrand of' licensing. Because seilliCOlltLlCtolrs were 
a critical tich nology I' At&t, senmiconductor licensing became a niajor 
focIIs of1"AT&T licensing eflorts. 

The thing that was LirliqIre lbloutl the sen]icontilctlr industry is ihat its 
members did not want to worry abot irdividual palelnlS. They xaited to 
(It whal xe called luinu)-Slm licensing: I vill give yor $100,000 a 'ear I'or 
the next fie years (or $30,0001 or whatever) aid then you will not hother 
nIe with 'outr patents. iil.I yoir will cive re $60,000 and I will 1ot bother 
you. That is the way it worked for miany companies in those pcaceftrl years 
in the sCinicorndtlctor iriduistry. 

Because of the complexity of interconneciing lhothsands of' types of 
equliplnerit in teleconmlnunicalions nretworks, which are ntowx' international in 
scope, standards have always been of greal iiporlarice. AT&T has long 
been an advocate of open networks with clearly defined and promulgated 
network interface standards. 
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It has also, however, been a stunch advocate ofl recognizing intellec
tual property rights arising 'rom lho xircnwlN\expensive R&I) required to 
develop new standards, provided [he owner of any patents or copyrights that 
apply to a proposed standard will agree to license anybody on reasonable 
lerms. 01 COurl'SC. this was no0t difficult l'or A&Ti btll VIs its st.ndard 
licensing policy. 

Trade secret licenSine similarly re.lec.ted the naLure of the regulated 
U.S. husin.cs>- then elnleacd in by [orFT. example, although major 
network lCemenlt.'s lSecl il tile provision of' telecommnunications services were 
for the Most 1r inaIifactired by \Vestern Electric. its internal malnufac
turer, many materials and pi.cc parts as well as systeIs were aCtLuired f'rom 
other manulfactlrers. 

Many oif these mauf.11'aclturers used 1tcLhnlology developed by AT&T but 
made aVailable to them under 'h+t.ecnno,-infoinnatioir agreements-the 
term used for trade secret licenses. 'h' technlology ranged from main-
Stream network equipment to highly spcCialized m1;+1nufacturing and labora
tory cquipmenl. 

Trademark strategy during this period was similarly more or less bc
nii n. Aside f'rom its Ina'jtor corporiate syinbol-the Bell scal-and the prod-
Lct iari'ks under which nllch of its hardwae was sold (i.e., Western Elec
iric ai T'letyp), ,T&"r illade relatively little Lse of itradenmarks l'or a coinmpany
 
of its size.
 

THE MODERN ERA 

Two events caused major changes inl the competitive strategy of' AT&T: 
divestiture of' the Bell operating companies and the globalization of imar
kets. The Iirst. ill 1984. decreased tile degree of' AT&T regtlilion al both 
state and f'ederal levels. It alsolterninated a consent decree thal had codi
fied At'I"s 1940s lateilnt licensing practices. The second iot only substan
tially increased the competition in Icle onmunications products in the United 
Sales but., together with the 'irst, helped slinnulate the transforllatioln of1 
AT&T once acain into all international copinal. 

As the busilless units of this new VIA&T developed compelitivc strate
gics consistent witi Ihcir new missions., I' strategy was sunilarly revised. 
The result was that .-\T,'T praclices became iliore like those of other elec
tronics-based firms. 

The competitive clharacieristics of the various markets in which AT&T 
.owOperates dilfCr. Insdo tle SpCcil'ic practices of filinrs ill these markets. 

Also, since AI&I is no longer subjecl to the restrictions of the iIow-terli
nalted consent decree. the terms illd conditions of licenses can be tailored to 
a greater degree to specit'ic comptitive stralegies.

The liew, more cotnjwtitive., and more international llrtre of AT&T haS 
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also had a marked influence on its trademark strategy. This is reflected 1o1 
only in the prodthcts amndservices for which marks are adopted, but also in 
how they are selected and how they are promoted. Tralemarks obviously 
play almore important part in .,vT&T'l .s competitive stratcg than they did .jus 
a few decades algo. 

Trade secret licensing has seen perhaps the lost chan c. prinarily dife 
to the globalization off , The centerpiece of A I&I-'s offshore venturest&i. 
in dozetis Of countries has ohfen been a ralde secret agrenecnt. iil uding a 
lechnolog) package. lif l.cl, i tecliomihgy package is a relfliilC pat of tlhe 
etitry fee for doing business ill many countries. These agreements usually 
end ul) being not ljusttrade secret agrneilcints. Tlcy are usuall' onnibuts 
IPR etreements with both patents and trademark licenses involved. 

Trade secret licensine hasialso been a1nimptltant ingredient in tihe 
marketing of' compIter soflt'warC. Initially, such lic.ensing was )rimarily an 
adiLuct 1t the sale and use o' Ieleco1iiiulicatioms network elements. It 
recent ears, as AItIs computer business expatded, it became important in 
that market sector .s well. 

The marketing of computer sotfware has also increased the ituportance 
to AI,&T of copyright protlectioln. Ilisloricallly, copy'right \waits not of nalin-
Sllcllll competitive importance to At&TFT bill \\ as utili.Cd to )lleC the tanv 
directories, books, documments, ils, itan other copyrightable works pro
duced by the comlpany. No\, however, wilh the increlaed recognition arotund 
t world that colputer sotltware is protlected hy copyrighlt. it is an itilpor

tault element in the competitive strategy of .VI&T. 
In looking f'rwardl, it NCems clear tlhat cOnptler software Will Ctntinue 

to increase in compelitive inportance as hardwar in both telecomtntunica
lions and ill ctl)pLlters I)ecOmeS More and lilo0re 1a cttOllidilt'. Thus, tile 
itlielleCtLal pro)erty rights in soft\\are, whether prOtected hy patents, trade 
secrets, or copyright,, have the potential of beconling tihe l0lslt important 
intel lectual properly elemens for .]\-t\t. 

Because intellectuafl piperty has become such a signilicant parl of time 
..\&] comllpelilive strateg', lieC tialiols. such is i atent harnltoni /altion a t 
the (.eneral ,\ereemt on IAKfs and Trade ( ;..\UK)r.ie Related Aspects 
of' Intellectual Property (tR[ItS) agretllents are (f creat interest to the coill
pa). AT.&t itself does business ill mn Countries the world. aindaliV around 
secturing palent righlts is ver\ expensive e e\ll if Villi have a Standardi/ed 
systel asstlled. Wilh Iniithlltilnardi/.cd s, stls, of course. the costs soar. 
So Some level ofl patent harmoinizatioii would be hiilmly desirable. The 
activities in (jAI are also of grcat interest becausea [Ri's acreClneit \would 
both slanmdarie and raise tie level of' protection in niany countries aroutid 

tile world. 
I really think that the Diunkel draft of tle TRI's alreement is inutch 

better than we had any reason to expect going in. It is cerlainly ;ain excellent 

http:Iniithlltilnardi/.cd
http:utili.Cd
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agreement for the final negotiations, so I hope that it will be given very 
serious consideration. Consider the alternatives. I, for one. do not consider 
many more bilaterals a v'cry reliable alternative. 

CONCLUSION 

Inrtellect lal property rights have been becoming an increasingly impor
tan) part of AI&t"scompetitive strategy. With the continuing increase in 
worldwide competitiveness, this trend seems likely to continue. 

I am going to take the liberty here of ofterinlg a few comments on some 
of the matters discussed earlier. 

First let tile make One other observation. AT&T does ike into account 
the strength Of" intelletual proiperty protection in making investment deci
sions ill particular countries, tldl although the level of*protection is not 
alway's a go-rio-go decision maker in and of itself, it is antimportant elc
iiet. Il some instances it has been filesole determinant of an investment 

,
decision. Whell A[&T , toI licens tUNIX in Bra~lil. 
to tile tnanagernct tilre the sotl'lware theti 

wa asked wc pointed out 
of, comipany level of lrotectiotn 

avaiable ari tl request dCniCd.he was 
Of coLrsC, evallatio Of' tihe level of' protection is heavily deperndent onl 

the aCe of tIe to be put inlo a particular country. That is alludedtlechnology 
to by Mansfield ill('hapter 5.who said VOl Caiii1t simply look at gross 
investmlent Luimbers. YOu riced to get tltiCIrCath threni and see what they 
represent. For example. in iliesetIIicoiductOIr world, we tmcasured the gen
eration of technology by tIre width in uicrons of the lines etched ol the 
chip. To go back a few years. if you were licensing 2.5-micron technology, 
vol w.ere giiti oneidegre sensitivity to tilelevel offIPR protect0 havC (il, 
tioin, but an entirely different selsilivity if you were licensing 2-micron 
tecnology.
 

Iwould like to clarily. i'Imay. several allusions that were made earlier 
inthe crolrference to the Fl'l-opean Comtiiurnity directive Ol couipurter soft
wailre rggestiti, that it soltimehow gave recognitiot to or was t form of sui 
generis protection. It quite clearly is The I:(, if you read it.int. directive, 
says that it SuportIS protection of computer solttware both by copyright 
under the Berne (imivenlioi and also under the patetlt laws. So instead of 
suggeti.li it provides Support for isi germenliS pr)cedtlre, I think itis just 
the olpposite. 

Finally, inc sleaker suc ested tha.tl since there have been somne bad 
copyright decisions iti the c(imputer software area, alid I fully agree, tihe 
only soluition issirti these thegeneris proteclion, because decisions show 
copyright system does not vork for soltware. To rule, it only shows that 
somne judges do nt understand copyright law and I think we have i very 
effective :rppellatc process for taking care of that. So. before we look to sui 
generis, let tS first try the appellate process. 

http:suggeti.li


Discussion
 

Audience discussion of the papers and presentations in this part of the 
conference was divided into two sessions: one session dealt directly with 
Chapter 8 by John Armstrong and the remarks of the sectoral discussants: 
tile other dealt with the other presentations on intellectual property rights 
(iIRs) and corporate strategy. 

GLOBAL SCIENCE, AND TECHNOLO(GY TRENDS AND
 
EFFECTIVENESS OF INTELLECTUAL PROPERTY RIGHTS
 

Much of tile discussior I'ocused on the effects of global scientific and 
technological (S&T) trends, onl the role of wl'ts ard. particularly, the effec
.VCneSs of Ctrrent forms of It'Rs. John Armstrong's first basic principle in 
Chapter 8-thu tire continuing evoluttion of science and technology will be 
best served by the flexible application of' existing intellectral property con
cepts-tiitrlatcd considerable dliscussion. Some in the audience expressed 
the view Ihin existing II'1 concepts are incapable of' providing the flexibility 
necessary for protecting new techlologies. 

It was suggested that the increasing prevalence of ilportalnt technologi
cal breakthroughs Ihat are technically obviois in the patent sense and very 
easy to reverse engineer is stirul ating nuLIch of file debate over the effec
tiveness of current ItPs. This type of innovation, which has been termed 
inc 'elental innovation /e'uing know-how on its ./w'l or applied s'entific 
know-how, was said to constitute a gap between copyright and patents that 
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cannot be fiIllcd by stretching these paradiplis. Solving this problemldoes 
not necessarily lead to a plethora of sti enceris kIws: rather a single law 
could be dcvehlped to dlCal with thiS type of innovation. 

Members of the auiLdience clearIy recon itCd t1ha1the stti cenCris issue is 
highly political. They also recognited that the passage of soit oceneris laws 
is likely to increase the level (if tl'l, litif-cation lor solie title utntil the new 
legal issues and qLestions are settled. Nonetheless Ihere seemed to be 
considerable opilion that new iroPI)saItls for IPRs should be exalinedl and 
that such examination shoutld be coldIctCd with scientific objcCtivity and 
i partiality. 

A key qtestion in the consideration of' alternatives to current IR lorms
 
is whether tile current 11R svstel handles lnew leclhnlelogy properly. On the
 
one hand, the CulrTCll systCll was criticited on the groulnds that it creates
 
futz/iness in interpreting the laws. (On the other hand, it was suggested that
 
any atteImpt to dclinC technologies crisply in t'R laws would fail hec;LusC
 
new technologies typically evolve more rapidly than the intellectual prop-

Crv svstem i,, capable of accollllodat iltg.
 

The optical fiher pltent dispute hetweCn ('ornill GlaSS anid Stmitomlo
 
(dCscribCd in ) by George was discussed as an example
9hapter McKinney) 
of the debate over the Idqluacy' of Ihe Currentl tI'R st'mICIll ill lealine with 
ie, technology. In the opilnion of ole knowlcdgcable observer, Corning's 

optical fiber patent ran into trouhle in .lapal over a problem ol lanmae. 
This pCrson thought that the invention was not described properly in the 
patent specification. Another view was also expreNsed, namely, that the 
Corning dispute is precisely the tyle of 'itution that Cxemplif'ies the failure 
of the system. Itl this view. if' a ta of' qualified lawyers cannot describe a 
m1ajor invention ill a manner that is sltisfactory to pidlent authorities, it is 
clearly a failing of the patent system. 

Another issue raised ill tie discussion was whether "'use-it-or-lose-it
laws shoultld aplyll more generally thanthe ' currently do. Unlike in some 
countries. U.S. pltent lasw gelerallv rdoes tiot rCqLuire tle owner of an intel
lectuall property right to exercise that riglit throtgh manufacturing. Ilow
ever, U.S. law requires universities and not-for-profit research institutioN 
that obtain tt'ls stelnling fron government-lfunded mR&tto exercise those 
rights within a certain period of' time o- risk the government taking lhem 
away. One discussalnt toted that the ralionale I'or this provision is to pro

lote the rapid diffusion of the bieneits of govcrnment -sponsored R&t) to 
the ipblic at large. The point was also made, however, that manufacturing 
is 1ot tihe oilly cConomically v'altable use f -Mlnts. A corporalion s use of 
patents for freedom of action and for access to oither advances in technol
ogy-through cross-licen.,ing, for example-is very importalnt to tlat cor
poratioln. For this reason, it could be inappropriate and perhaps counterpro
ductivc to require firms to tanufatcture using their intellectual property. 
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The issue of' software patents was alsoi raised in discussion. Somle 
aspIects of' sotl'tware have beell recOllized as patentable. This is Causing
SOtaiC COnflsioll and diff'ictlt. arisi l hrll the Comitplexity of' sof'tware ad 
Ihe lack of' intellectual claril ill11h0 ildunSlr\ aS to its nature. One member 
of the audience commentterd that the recent increase inl sofltwarc palents has 
caused problemis illllallliun small software operations because it seems to 
require . hot of' defellnsive par.:nitre. Another Colmrented that several prob
leIs have arisci in the U.S. Patent and 'TrademtarkOfice's examination of 
.01tvare patents: l'orc.alpf'. thrCe is tWitiher stantdard terlniroloe'v nor1- a. 

+
staldard of tiolobv iouisness It v.,as sgtesricd that this probleu will proh
ably be corrected as hre softl\\,c (e pn t COrlltlllilrt VitI1v.ntules and Is 
the Patent and Tradermark Office gains experience inl exaitirine sol'tware 
patent app cat ions. 

Firnally. a rtnerber of, the audiencetltade a plea fcr more loctis onl 
acccleratine iivelntion alid inn'ovation-- that is. the discovery of rnew thingls 
arid llovil them froli the mitind to the marketplace. lio\ Cari we reshape 
tie [1.S. Systertm todo this? Speakers aurced that this is a rtajor onrco'rnt. It 
wias pointted u.1tthtar, aitoug.r ilrOCnrrts to Speed up tite patertt process 
arc ecessary, they will rot be sulicient to Speed flte inrnovatiorI process. 
Accelerlalirre the irrtovatiort pmcess in the United States will also require
 
cottpalics to sl)eed ull their rtCrtI lrocesses. vell
as as more collabora
live efforts, hnw-cost capital, a stable monetary system. and art improved
 
climate lor irnvestrmtent, inladdition to resolvin I'R issues. 

INTELLECTUAL PROPERTY RIGHTS AND
 
COMIPETITIVIE STRATEGY
 

Discussion of the presentation oit tl's antd cormpetitive strategy f'clsed 
Otl the issu of possilble altrSe oftIls.r airort othters. One rmermiber of the 
auLdiencC sugLgslCd that strong patent protection may i arppropriate, as 
argued hy Otto StairI,. hut that it rnay lead to irijisticsl as pointed (rut by 
Nlicliyuki Uclnolara., when. for example, firms rrtisuse patent protection to 
avert Compeltitlot. This personitoflered lie view thai it is ertirely appropri
ate for l'irms that receive strong patent protectirl 1t0 he suljcCt t0ntconsent 
decrees, such as that irimpiosed ort AItT by tie Department of Justice in 
1956. \which rcqluirCd ,tA&T to licerse a'tot who wanted a license al a fair 
f.ec. 

Others replied that the patent, like mniay other legal irliSturemCnts, is 
subject t0labu,se aid 'Cgilie is certainly rteded to hartdle Strch abuse.1 a 
'here ire illtIact patlil lrlitisC doctrines aid other laws to lakte care of the 
iiproper Uise ol' pitents. Consen t decrees may rnot be lhe rnost elfective 
wily of lprotectinlg againill abltrse becaise they are based on a particular set 
of' technoloiiical conditions, which niecessari ly change over time, and it is 
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difficult to get them modified to lake into account changed condition,4 and 

circumstances. 
Another person noted in reply that large companies, particularly in the 

pharmaceutical industry, are often criticized for using their patents to create 
monopolies and to harm small companies. This person argued that patents 
(donot. in fact, create monopolies. Moreover, the same critics blame tile 
pharmaceutical ildustry oI'r immediately creating drugs against cancernot 
and other important diseases. It should AlsO be pointed out, as George 
Rathiann does in Chapter 13. that the Same patent system allows small 
hiotechnologv companies to prltect their innovations and to license them+. 

As pointed Out ly a tnelllber (f tileaudieIce, tileleal 'rallework oI 
tl'Rs cannot he serpaiated fronm issue, of orgaiiiational and market Structure 
when discussing coimlpetitive trateg. particularly in an industry such as 
telecommunicatimons, which wa,s heavily represented On tilepanel. The queslion 

' was posed as to ,hat market structure). \US 1Ia.l~lad b' tilepanelists? MiChiyuki 

Uenohara's reply indicated Stipport for tilecurret, very competitive market 
situation, which he ioted is quite different lom that previously enjoyed by 
AT&T. William Keel'auver commented that in his opinion the U.S. structure 
for tile industry is fine. Japan is moving ill[ile right direction, but the 
ELuropean CoinlmlnitV should push the members' Post. lelephone and Tele
graph agencies to Oplen up their cartels fI'tster. Nliichiyuki UenIohara comn
nmented further that .AV[&' 's near monopolistic position illtilepast helped 
coilsiderably illachieving internalional collununicaltion interconnection Standards. 
In his view, leadership is lneded today+'. OthCr\ise it Will he very' difficult to 
establish colmmon stadards f'orcomputer coinmulliiation. 

A Iemher olfthe audience asked why soft\Vaire wsi excluded f*romn1 
patent protetiOi Under the receCnit c1hange1s in the Mexico's ildustlrli'ial prop
erty law. Antoimio NIelina Moria Ic1aa attributed it to the government's 
insistence that sofltware is not patenthle. Internatiomal discussions on this 
issue have not vet been resolved. AI further comment was made that tile 
exclusion 'miMexican law is the s,li a, that in the laws of1tile uropean 
Coinill i .y and time tU ited state". 

Anotllher qustioll frtol the audience concerned the practical effecls on 
corporate competitive strategies of' tiledifferences illpateiit law and prac
tice between JapanLand litenited Sltate,. Michiyuki Uenohara replied that 
until recently, Japan permitted oIly a single claii per patent application. 

but that has now been chailed Io multiple claims. is practiced by tile 
UnitedlStates. Nonetheless, Jaipanimee coimpanies believe it is imlporllnlt 1t 
apply Ior so-called peripheral patents, illaddition to basic or central patents. 
to prodUce imarketable prodict. The huige amiLtsIinS JilpimS.e fims haIve 
paid in royalties to U.S. firms for basic patents have created real problems 
in serving the marketplace. lie mestl(eied thait U.S. firims also apply for 

peripheral patents, in addition to basic, central patents. 
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In a finlicomment, data were cited that appeared to dispute Otto Stamm's 
suggestion that countries without protection f'or pharmaceuticals have been 
unabic to innovate in this area. It was also suggesled that given the high 

concentratior of pharmaceutical innO':'tiOll anon1 a.small nltlumber of' de
veloped countries, patent proteclion for pharmaceuticals should be regarded 
as a necessary, but not a sufticient, condition for signil'icant investments in 
R&D. Stalnnl replied lhat to evaluate tile datta it would be necessary to 
discuss further the nature of innovations made and whether they were of 
fundamenlal importance the ilustry.Io 


From the chaptcrs and discussiom in lhis section, it is clear that the 
process of' scientific and technolovi :aladvance is changing il ways that 
challenge the effectiveness of" 11'Rs in stilllllting economically valuable 
innovaitions. A number of central issues were raised in this discussion: Is 
the current iz system capable of handling new technologies adequately? If 
not, ik it pref'rable to modify existing ItPR frl'ms or to examine alte:'natives? 
What might be the nature of' those alternatives? These issues were dis
cussed from many perspectives, but not resolved. They are examined again 
in more depth illSection V. 
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FUNDAMENTAL ISSUES 

New technologi.-s are posing ftndarnentally new issues for intellectual 
property systems. The very nature of some new technologies requires a 
type and degree of protection to which the intellectual property system must 
adapt. This, in turn. may involve changes in legal doctrine, in rights grant
ing, and in rights enforcement. In the United States, development of legal 
doctrine can lake place directly, through legislation, or incrementally, throughthe courts rights are granted through administrative organizations,, such IS 

the Patent and Trademark Office, and they are enforced through licensing 
agreemctlls and, ultimately, through litigation. Because of the technical and 
legal subject matter involved and the far-reaching economic consequences, 
the process of adaptation is complex, involvyes many parties. and is iilher
ently political. It is oftel a cise of humlln institution., playing "catch-up" 
with advancing technology. 

The fundiamental question addres.,ed in this section is how well the 
inltllectual property system is adapting to thle many new technologies that 
are emerging. Is it developing the appropriate new doctrilies and mecha
nislns l'ast Are they econoiically effective and efficient inenough' en
couraging innovation'! Are some approaches to adaplation more successful 
than others? 

249
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EXISTING INTELLECTUAL PROPERTY PARAI)IGMS 

One of the major issues is whether existing intellectual property right
 
(IPR) paradigns, such as patent law and Copyright law. can accommodate
 
the new technologies. There 1arealvanltages to using existing legal tame
works to protect new tech nologics. The copyright and patent laws encoml
pass an expansive and flexible subject malter and ihistorical body of prin
ciples and precedents. Ilthe past, they have enabled the courts to incel the
 
challenges of new technology by applying traditional p'incilelcs withot the
 
need for rCICtCd ICgislativC action. Moreover, there are existing interna
tional treaties in both the patent and the Copyright areas that, \wilh modilica
lion, coUld be Used to securc interniationial prt'otection for technologies.
 

The new chii-,ics that pose the most troublesomne issues Ior the
 
intellectual propety systcm hillt that dio lot
arc those rcqluirc protection bul 
fit easily within the0 existing intcllCCtuil p-ropCrt' p)airaldig11s. For eximple. 
le\'ClopIers of' coniLputCr progrin; and semiconductor chips, two of' the most 

econolllically valuable illodern tlchillloeiCs. have a ere'at needl'for intellec
ltual property protection hecause their cl'rlS rCtlUilC considCrahle skill and 
creativity, but tihe istiIs o1 their elorts can he apI)propriate,1dC;isiy Olnce tile 
prodtlI is m.arkteICL. It is been alg'uel, howvCr, thalt sof'ilre and chips 
are generally 1 to the copyright pariadignli. as tradition"t'linclional"l'it ill 
ill)'defined, an1d not "'nunohviOtis elnLugh to iepatentable. Simi larly. 
incremenital innovations in many lecholocies imay he of critical ecolnolic 
ilpoltance, hut tihe' may.1\lot nict ilt properlye reqlirements of intellectual 
protectlion withinl existing paradigmlls. 

lBecaie.e of historical experience, iany observers see it tsnatural I'or 
copyright law and patent law to expand hcyond their tradilional concepts to 
provide protection for e new technologies. Other observers. however, are 
concerned that there are limits beyond which he existing paradigns cannot 
he stretchicd without distorting tile rLlil'l)OS 1lw. In this view, isve 'ry of the 
pointed out Sallle in Chapter 12, tiletradilioial purpose of,by Paelicla clll 
copyright law. which is to promole dissenination of' knowledge, is (listorICd 
when decollmpilation is an infringement of' copyright. Similarly., Samuelson 
notes the concern that thC ovcrlap o1f)ItalliMid cOpyright protection in 
Conputer progialis, especiallv as tle scope of colyright is Cxpanded., "would 
undermine imporitant public policy goals of tileitent systclll, which gener
ally leaves in the public dolainl those innovations not novel or nollobvio ls 
elough to be patenlted.-

In the United States, I'R law lresents i problem I'ortechnologies such 
iscoiputer programs aid seilicondUtctor chips because it hasicalHy as

sumies that solllthing is cilher a writing (protectahle by copyright) or at 
machine (protectiahle by patet t). hut cann1lot Ileboth Siillltlaneously. These 
new technologies cihallenge this funodancntal asSuitioi. because they have 
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aspects of both-many see Computer programs as involving both authorship 
and invcntion. This not only makes it difficult to draw mielningful bound
aries between patents and copyright. it also raises the question of whether 
alternative intellectual property paradigis should be explored. In other 
colntries, the dichotomy between copyright and patents is not so strong, 
and other intellectual ir paradigms sutich iS utiliity models and indus
trial designs, exist and are widely Used. 

SIl (;ENIRIS APPROACHES 

S -igenci approaches are an alternative to existing intellectual prop
crty paradigms. Sui ieneris lrnms of I'R l'areunique property rights de
signed to protect a,specific nesw technology that does not fit easily within 
existing tt'R catco ric s. They have the advantage of' specil'ically recogniz
ing the hpecial i;SLCs posed] 1y nwC technologies and tailoring protection to 
the specif'ic problem. Moreover. (lvCelO)ine a sti gcnel'is law a.llowvs tile 
problem to bie dealt with as whole, rather thllapiecemeal illtilecourts. It
 
call also avoid potintial hari to the technology and to the law itself from
 
applying an inapproprite Ial liework.
ile 


Sui .ecelinS .l-i()acliC,1i 1 have a numbli13er of, disadvantages, however. They
 
require letidalive , pointed out
actionn.as, by,Morton David Goldberg in
 
Chapter -1.it l be difficult to design a law that is frlexible ellough to
 
imaiitaill tle desired balances and degree of protctlion in the face of con
illtiing charlrC illthe tecnllolongy an1d ilndstlrial struCtlre. Moreover, both
 
holhllBarton (See Chapter I If and Goldberl note that it may be harder to
 
undo crroirs in sii eneri., laws. Another I'actolr weighing against a Sui
 
e.'neris+ ap~rch is the need to negotiate new treaties oi emin(ergilg ltech

nologies 'or which there is little clSeiLs Is t ihe alpp Opliaite form or 
degree of protection. There i-,concern that Sui generis laws make t IPR law 
more complex, conf'tusing, and uncertain. 

INTERNATIONAL ADAPTATION 

The international dimension adds another level of complexity to adapt
ing intelnlcllual piroperty systems to lie,technology. A key difficulty is 
trying to achieve international Consensus oinan PR approach to iew tech
iologies when there is oftell no0coiISnsus within countries oil the appropri
te appro.ac and when the economic interests of1diffcrent nations may 
dictate a dil'feretl balancing of interests in the wI1law. These seei to be 
the issues that are holding up agreement ol specific tI'R rules in the Uru
guay Round of' the General Agreement oilTarif's and Trade ((iATT) negotia
tiotis. 

Computer programs may provide an example of the difficulties. The 

http:appro.ac
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United States has persuaded many countries to follow its lead in using 
copyright protection for computer programs. Yet according to Pamela Samuelson 
(see Chapter 12). the details of just what copyright protects beyond exact 
copying of program code in the various national laws remain unclear. Some 
countries are also following the United States on the patentability of soft
ware, but again standards of patentabilitv are unclear. 

Sui generis app,roac hes pose their own issues when they move to the 
international arena. Ii Chapter 14, Goldberg notes that the sui generis 
treatment of semiconductor chips in tie United states has beel difficult to 
project into the intrmational arena, arid tie noints out that, if' copyright had 
been used, existing treaties could have been employed to secure interna
tional protection. In the absence of' a treaty, tile United States has sought to 
internationalize the Semiconductor Chip Protection Act of 1984 through 
reciprocity With countries that protect U.S. mask works on the same basis. 
Goldberg indicates that this -ar,-t.visting" approach has brought some positive 
results, but it may have engcndered resentment aniong other countries that 
now hinders cooperation ill rIIultilaleral efforts to harmonize worldwide protection 
of chip topography. 

SMALL BUSINESS 

Small businesses pose special issues in PR discussions because they are 
important sources of innovation ilr many rapidly moving fields and they 
have special needs with respect to IIRs. In1biotechnology, for example, 
most of the major innovations have been made by small firms. The ability 
to get intellectual property protection for living organisms in the United 
States was a key factor in enabling new biotechnology firms to attract the 
investment necessary to grow arnd survive. 

Some argue that the cost of it,: litigation ofteii bars the use of the 
system by small companies: if they are able 1o-or must-use it, litigation 
diverts turids from research and ilovation. Thurs, it is argued that high 
litigation costs work against small businesses and hence new techniologies. 
Althoughi this may be more a result of the general character of U.S. litiga
lion and rlot of 1tts ill particular, the conditions surrotudirg the emergence 
of new technolo ies are probably conducive tI high levels of t'R litigation. 
As Eugene Gordon shows in Chapter 15. when tie econonic stakes are 
high. there is more iricentivye for large filrns to use tl'Rs to stifle siiall firms. 
Moreover, when a technology is new, the validity of tI'ts rmav be uncertain 
and hence more likely to be litigated. Thus, it is iriiportait in designing 
ItRs for new technologies to consider their possible infpact on small, inno
vative firms. It is also important to remember that solutionrs to ItPR prob
letns that require a long time may leave many failed start-up comripaniCS in 
their wake. 
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NEED FOR POLICY ANALYSIS 

Thoughtful study and analysis can help in the process ol adapting tPR 
systems to new technologies. Barton, in Chapter II, suggests several in
stances in which analysis ot the economic and innovation incentives of IPR 
laws and alternatives is j,,.cded-for example, when opposing doctrines are 
ita slandoff, as in the controversy over whether a patent should extend to 
the progeny of patented life forn. le also argues that idenlification of the 
point at which a gene becomes patentable should be subject to thoughtful 
analysis before decisions are made oil the patenting of gcnonc sequences. 
Similarly, in Chapter 12, Samuelson suggests that a better understanding of 
the nature of the innovation process in the software industry and the condi
tions that have promoted progress in that industry could provide a basis for 
policy decisions on soft ware patenting. 

Barton, in his examination in ('happtr I I of' different approaches to 
adapting ti'ts to new technologies, conctides that the IEuropean process for 
adapting IRs to biotechnology, which involved Standing study groups, was 
more effective at defining critical issues and subjecting them to debate than
 
was the U.S. process, which involved primarily the courts and the Patent
 
and Trademark Office. The keys to the European success were that re
peated expert meetings produced substantive proposals that were then sub
jected to external criticism b'all affected parties and the study groups were
, 

given enough time for staft work to help identify the new, "hard" issues. 

ORGANIZATION OF THE SECTION 

The chapters in this section discuss the :?pecial challenges to tPRs raised 
by new technologies and how the intellectual property system has adapted 
to those challenges. In Chapter 11, Barton evaluates the effectiveness of 
the tPR adaptation process in the case of three new technologies: biotech
nology, computer programs, and integrated information networks. Barton 
suggests that rotwinized processes 'or the reformi of tIR law are needed to 
deal wit lt nw technologies and that those processes should be international. 
Ile calls specifically for standing study and ref'orm groups vWith an interna
tional composition to consider the issues and suggest appropriate responses 
on an ongoing basis. 

In Chapter 12, Panela Samuelson provides a detailed case study of the 
adaptation of intellectual property law to computer programs. A ftera ihis
torical review, she discusses the current legal approaches to protecting com
puter programs and the controversies surrounding the appropriate protect iou 
for the functional, as opposed to the written, aspects of computer programs. 
Samuelson argues that computer programs directly challenge existing IPR 
paradigms, and she expresses concern that attempts to protect computer 
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programs under copyright and patent law may subvert the intent of the laws 
and harm the development of the technoloL.' 

InI Chapter 13, George 13.Ralhmann presents a case sludy' of tile role of 
tPRs ill the commerciali/ation of bitechnology, which was accomplished in 
the United S ates through the f'ormation and gUrowth of 1an1' si,1ll, Start-lI) 
Companies. In this cotexi of high technical risk and flinancial uncertainty, 
patents played an important role in attracting the large alluotlls of' invcst
mcit that were needed over maiV vears. The Chudkrahart" decision in the 
United Staics, which Illade livinlg Or'azmism is patentable., as particularly 
importatnt to lantilchine the ildustsry'. ()ther ptCnt issues that wcre more 
trouhlCsomC includdC the need f'or process protect ion an(l the slowness with 
which patents were is:,ued. R6atli1iamin %arns that as rocky as the road \\ias 
for biotechnoloPv filrms in the United Stales. what is cOlllil uip on the 
world scene nay he Inuch more difficult. lie rel'rs particularly to problems 
l'aced by U.S. biotechnoliogl firnis in protecting their lechnology in .lapai. 

In Chapter 14, Nlo;iion David (ioldher discusse s the hi.,tory of semi-
Conductor Chip lechnohlog and the sni cene.ris inltellectC'ual ppert' law 
Congress passed to protect tie aisk \works tused in muaking chips-the Senim 
conductor Chip Protection Act of I9 4. I e 'ocises oil three serious shot--
Comings in the law: its narro\ deflinition of' the technology, its hroad 
excepliol to proprietor's rights in the airea of' reverse miinceriing, and the 
difficulty of' internalionalizing protection. According to (ioldherg, these 
shortcomings, IogetllC'< sIll Ihe substaMitial chagle Ihat has occurted ini the 
technology' and inl the industry's sliicture, seriously weaken tle protect ion 
given to innovators and potentially weakens the inicentive for investmentn 
and innovation inlhe tciitollllogy. Chapter 14 illustrates the concerns that 
many, intellectual property practitioneru-s have with sui gClleis Iplp1'chICes. 

In Ch.ter 15., iugcene 1. Gordon discisses IT'R issues as they affect the 
field oit optoclectronics. This field does not appear to pose tndatlliientall Aly 
iLw issues 'or the intellectlual ropert'y system ill the way that biolecihnol
ogy and Computer programs do. Rather, it highlights tt'R issics assOciated 
with fields that are rlpidly, advancine and exhibit high levels of' entrepre
nettrslip and iew slart-u ) COmanies. Gordon focesS on patents alld pro
prietary information, an aspect of tt'R not covered elsewhere in this vol-
Umle. 1y examlninllg two case tudies. Gordon illuninates the following 
problems: (1I)the ability of' large Companies to usetlie threat of* tt'R litiga
tion to slif'le small comnllies anid (2) the inefficiencies that result wheii the 
validity of' pateints is uncertaii. 

The chapters in this sect ion describe the adaptation of tIRS to new 
technologies is a process frauilht with iomplexities and challenges. The 
challenges posed by ea,:h lieW techniology are different. Somie technologies, 
such as optoelectronlics, pose issues that apparently can he addressed and 
resolved within existing tIR regimes. Other technologies, including "hy
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brids" of writing dnd machines (such as computer programs and semicon
ductor chipsL aIs well as cconaomIlically valable incremental innovations, 
pose t more I'undaellntlllal challencee 10 [he adCtuaCv, o'l the existing IPR 
paradlimS. There are sharp (tlfferences oil the advisabilily of modify'ing 
existing PR laws versus creatrmli st iCnCliS Ip' laws to accommodate new 
technol ogies. 

As shown in this section. both approaches hl\ve their adlVaitacs and 
disadvantagces. nl'ortunateIl, there is a lack of' policy analysis that would 
Allow the electivene, ol the approaches developed so tfar to be evaluated 
more , slcmaticajlly. Will the intellectual vrpety adapt to news ,'tel 
tecillolocy in the futu'.0 Cnill) 1IT r'cl'rmn processes Ibe dcsigned to achieve 
international cons.ensus,,on tiP' ando coiCrLatCe teilev etu'Cllopmen ald coln
nierciali/alion of Ile\ techinolociCs? "l'lles 
 mILdother I'undamntial utleS

tions remain ill need of' furlher thoughtil sti(I'. 
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Adapting the Intellectual Property
 
System to New Technologies
 

JOHN H. BARTON 

This chapter examines whether the intellectual property system is able 
to adapt to the current rate of change of technology.1 As the intellectual 
property system attempts to adapt. it must respond to increased system load 
as. for example, the number of patents increases. Yet, far more important, 
it must deal with changes in the character of technology itself. New tech
nologics may require fundamentally new encouragement mechani.smls and 
pose fundamentally new issues for the intellectual property system. Thus 
the question here is whether the system develops the appropriate new doc
trines and mechanisms at a rate adequate to maintain incentives to innova
tion. 

This chapter uses as examples three of the fundamentally new technolo
gies of our ti me: hiotechnology, colputer software, and computer-nll
tained and searched data bases. It describes the new issues posed by these 
technologies and reviews the approaches taken to adapt the intellectual property 
system in each case. It then evaluates the performance of this adaptation 
process, by looking at three levels: (I) the mechanisms for developing 
doctrine, (2) the systems (e.g.. patent offices) that grant intellectual prop
erty rights, and (3) the formal systems (primarily courts) and informal sys
tems (e.g., cross-I icenses) that enforce intellectual property rights and shape 

IThis is, in a sense, the inverse of 1h usual tluestionl-whether the intellectual property 
system encourages technological innova ion. 
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their practical ecollomic implementation. In a number of the areas, the 
analysis is international and comparative: the conclusions are intended to be 
international as well. 

THREE PARAI)IGM TECHtNO)OGIES 

The three paradigm technologies were chosen isthose recent technolo
gies that probably represent the most severe tests for the intellectual prop
erty system. Each reqtu ires new forms of expertise: for none can traditional 
legal principles be applied without substantial modification. Also, intellec
tual property protection is crucial for each of the three: for all, front-end 
costs are very large, copying of it easier thanamarketed product i:.mch 
initial development, and product cycles are long enough that copying is a 
serious consideration.' 

Biotechnology 

Biotechnology is delined here as genetic engineering and particularly 
recombinant DNA manipulation. Although it is different frolm more tradi
tional areas such as pharmaceutical technology in that living organisms are 
involved and can often reproduce themselves, what has most Iroubled the 
early evolItion of the law is the fact that many of the products and pro
cesses being patented derive directly from natural products and processes. 

Special lsste.s 

The early generation of' biotechnology prod ucts consists of proteins 
founId ill nature in very small quantities, buI available in volume througlih 
cloning. Typically, the researcher started with the protein and then identi
fied the sequences of its amino acids and o1' the corresponding nucleic acids 
in the oene that codes Ifor the protein's production. Tie question, then, is 
whether such a protein or seluence call he patented: in common language, it 
has been discovered rather than invented. This question is usually an
swered in the United States on the basis that a purified natural product can 
be patented (becautse itis not found in purified form in nature . but the 

2Thusi,tis Chapter does nl I 1 thIII hiOllh 'IlcviC prp towCCtc i ilri c ' t fitt'lCCLuat t-criy 
iiany indt.ustrics, suclhas those in sMlhich the produtct c)cte is niuch slituer ian tihelime 

requiretd it)obtain i parent. 
3tn re'Ivri,,. 563 F.2d t131 I('.('.P.A. 1977), vacatcd sub. mill. v. -138r Paikro cic',., U.S. 

912 (t979). n remand. Inre Ii'k. F.2dt952 i(C.C.P.A.I, etti. Parker v.596 granted sLub110111. 
Bergy, 44-IU.S. 924 Il anlid with inSirIuCiOliS itldisnlisS as lool SUi))J, vacatel'd reilended 

Diamond v. ( "haAirhui-t, 444nomll. I.S. 1028 (1980). 
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question is answered quite differently in the United Ki ngd+oil. Moreover, 
the question raises important international policy issues--it natural genes 
are patentable, it is very hard to maintain that countries (or. individuals) 
hosting organisms containing potentially inptirtant genes should make thei 
freely available l(11 scinCllific purposetS,.. 

The issue is not just theoretical or political. A number of firms seekino 
therapeutic plroducts hlv 'itCii pur1sue e.\actl l, the ',aiiie iOteilis. In al 
context in) which theret is no Sivele "Aha'' of, invention, but rather a process 
of identi'icalion anld Seulenlicitg. the l)ior'itY choice is e.xt-Cnielv difticult to 
resolve. A cour't ends u1p hL itg to decide, for Cxalpllle. beeelu two 
different proposed inventor's, one l0' hih iMIa havC isolated the protein 
first. whilL alv'tller hias ScqUcnccd it lirsl."The substantial delayslthat have 
markcd the biotechnology JIMtent area have intensilied this problem, as 
competing firms have invested inl research for tatumibetr of yeiars without 
knowing which one %\ill obtain the ultitiate paitcn rights. 7 

This difficulty ill idlntifivi 111a specific point of' invention is the fun+Jdi
men1tal problem undelVilg the current dispute over the Nwional I istititteS 
of Ilealth pallit applicatmio covejilme some 337 gcne Iracinents sequenced 

Venter", .tpplm hunall genoine 
Traditionally (i.e.. Ihir the last decade so), identifictitm 
as patt of Craic ct)N ltI,,l to the project ., 

ir' of, the thera)eu
tic valuC of a protein arose beuforC its seuelncC was known; identification of 
the sequence became I larticularly important step in defining priority for 
gaining patent righls. Now with the hunmanI glenome project, the process is 
reversed. This project is developing and pullishing the ntlICic acid se

4(;iCCIitch iiC.'s t'atenli. Il ,lt)l R.'.C, 147 (( . oi App. t988). Noi,., io\\uver, thailaw in 
[ie tJijct Kiwdtoii %\illlcrmit pai enting tiian colllilhilialll e aIolga i a inle.d get (C.p.. 
Yeast Continili s.qu fora protei o lieproduced) oii the groti l Iislhatiet ce. Coding 
product is novtl iherc is siatill tit ou tnc+iehThus, i fo in polec a\ailahlc for file eClieric r 
geiies illfilteabslrac tha el Ilc ectllollic %altic. 

5 
W. "lali,.i.Spccilic issus,, ii pro )rdlc r.,right,,. ttuailini Intcllc PropCri.' Riglts Associateud 

with l'hnts. Siuber ci il.,ets.. Madison: (rop Science SocilV ol Aiiilrica 11980)). ppJ. -17-50 
((ticlSSill lV U. t) tof le Ifimpic paiitnlille. aiiU-iclln +1\lCiclu iticiatl of oinaccess It 
plait g ti .LesourCts):A.I. ,\. I ','', ,/Me ',n , /'o 'i (/ ubl+,'Ma. 51 (al.3d 120 

"the C\aIiItc c.ud Il hei \IS u', hm \. t Ihu,',i ,,lCI mis., I'haima, c I't . 927 t.2d 12(0 
(CAFC 1991 I Icr\h C\'iai u aw taclua seetiriituiiiui ).1-or a4nofth+li hp.. utIviuu diIlcrnci l sitituaionu 

' (e ntih tu e. Pateit, slupla (cI lliti l \cI lc ).aniil .S //pN Cim tn d RclsI'o'u'h 
Ilim datio, v. (it,u'o /1,.927 F.2d 1565 I(.A1(t' IPI I issu phltaSUii c ucI\uCl ).

7

tForgeiiIic: CIIl' iiiCriII,. lihtsdcarss \%erc a, hi) us.17.- miionlis ill1). See (icncral 

Accounin Otlie. ltrocsiui t)etms (oliinuc for(;ruInu BIac+kloe It'int Aplications 
(190) , citet in t)llice of TCchuiotuh y.\ ,SSCSSIiie tioiccIiiitihh , or a (;hilbllcumnimyi. 212 

(Octoler It I I. 
8C. Anderson. t.S. pitent applicatiun Stirs ti) gene huntcis, Naiure 353:485--186 (Ocobecr 

10. 1991): L. Roberts. Genomc paten fight crupts. Science 254:184-186 (October t11199 1). 
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quCne'es of atvariCtv of genes: the Il'oteils coded for and )rodIctlCd by these 
gencs, however. have lnt vet been isolated and their Ilnctioll is unknown 
without further resCarch Atittldly. the utility CquirerIerit for .erantine a 
patent is lot satis'ied. Nevertheless. tclulious lawv'Cr would wvt11der cX
artly whalt additional sleps ssould he nccessary (by the selueCnCCr or by 
soltlOlle else) bef)re placnt.)ilit. becomecs possilIe and. ill the face of thislr 

,, it w.ould 

anl ininmediate appliclion.
 

The prOblm .ju,,t are likel\ to hiaiuc \c the coming years.
 

legal ullccrtainty . miilt ,.llder 'itllclhr he malpractice [lot to file 

idcntified 
At orti ilt. Cloijlum am .CqtIIn,:ill,Irocdures will he reuarded as obvi-

Otis rather than novel, so that riuht.s. if anv. \\ill he more likcl\ to go to the
 
discoverer of a lhilrarlhiiIac iiallv alcti\'C stubstanCC thaM t its Clu r. The 
ltllliall"Cllllic project \\illnove llst htumani aidl some nonhumian research 
tossk,.rl t )pattlerll inl which the rneeartchef heins With a seueICC. and l1",A 
looks fo'r thul.l).2ti)ct a.tliVit , (Mshich uItas . ill soltile CISC,. be StlgCstc(h by 

the SCLuLIC s Iocationl on the iiC). lIe amse the SCtLIlene is kiio'., . it is 
obsiousI and because the protein is directlcoded, it may be obvious as 
well. Ilence. the plrtcili maiy be uilpatetlable (although its Ilrec-diimen
sional Iolding patllerl itilay be difficult enouh to rcnt.'Clllruct tIopiovide a 
basis for iioiiolbviousiess). Sooner o laiter, the focts of biotechnoloy will 
lIttC p~aSt natural proteins. as conl-Aricullurall bioeclIlolo.\ ' h, long been 
ceilirati rig on iralsenit plalns aiid aimiials rather thatn tlhCrapCulic )rod
ucts: hina. bitCchnoloy ssill probably look for nies plrdtuCts not lutlnd 
illtulllre at for Iness Wi', to Luse tlemin. 

The f'ct ihatlisin ollri islli arfCiiVolvcL ill bittchnoogy (and eSpC-
Ibiotlecholchi . 1 of 

Some arc ethical. Sommic are techniical---fr exarmple, dcliring tie appropri
ate scope of intellectual proptrty I)rtction. The obs'iotis e+'xarlpe of 'SutCh 
a tcllnical lUCstiori is vetlier a pateiit should bc recarded as reaching the 

cially in itri .ultural ) it,,cs di1f0crc grou) 01l'nlion1s. 

prOllem of a patcntcd life foriii. By tratditiunal lass\, the seller of atpatentetd 
item exhausts his or her fiehts in the item. sit Ihat the buyer is entitled to 
uIC it ts lie or she sees fit. By dlefinition. lwver. the reproduction of1a 
):telnted arn., : an infringement of the pateit. ('Clearly. lhis is a logical 

stanloff betwCC o Loclrit's that Call uiv be resolved by at%,. raditiorial 

policy analysis exploring the ecotllillic and ililioallitllinc entives of the Iwo 
alterratis'es. That policy analysis might reach one result f'or a yeast, which 
h,s to be ultillieiC for mnyv cteicration.s s parl tf t single ferrmentation 
allflication. ant Idifferent restillta chick bred for sale for ieat protduction.ir 

()111lic, t/'Solhtliml. T"hu.s Fur
 

The intellecttal property cotmmunrity Ias worked cxtensively-but al
most entirely autonromously-intan effort to face these issues. It was a U.S. 

http:tossk,.rl


26 11dualtplting1"K.s ItoNe'w ITec'hnologies.l 

Supreme Court decision, Dianond v. Chakrabarty, 477 U.S. 303 (1980), 
that launched the world's intellectual property system into the patenting of 
life forms, by authorizing the patenting of' microorganisms. The U.S. Patent 
and Trademark Office Trim) then. acting by internal decision, extended the 
Supreme Court's decision to plants and nollllhumIll a.nills.'\With the IS
sistance of the Industrial Bliotechnohgy Association. the Ir) worked hard 
to btilId up its capabilities to deal with the backlog that emerged in the 
atrea. 1 

Congress has played onl, 'i passive aind responsive role in) Illisse
lUcC. 'The Hlo's extension -''lit rights to plants has raised soile 

concern in the agricultural cOlil .. ::' its extension to animals raised Coil
cerns in both tileagricullLlral and tileanilill rihIts communities. The result 
has been hearings, proposals for mrollrl'imis, and suggested legislation to 
restrict these patents-b-ut no0Iactual legislation. Indeed the most relevant 
congressiolla Iactioll has heen tie passage of' tile1983 Orphan )rug Act, 
which ,irovides seven years of" exclusivity. al equivalent of intellectual 
property protection. but enforced through the Food and l)rug Administration's
 
regulatory approval process.12 As of' 1991, 9 of' the 15 biotechololgy
derived drugs ointhlie
market had sucfi status, as did some 19 unllde1r develop
mlellt. 13 

At the international level, tileprocess of adapting intellectual property 
law has been slli.whltllmore thought out. During a large portion of the 
decade of tile:980s. there was an expert study organized by the World 
Intellectual Property Organization (Wto) I anl, later on, a parallel study 

'
1 Ix parle Iilihrid.227 W11() lId. t.USI'Q -1-13 App & 19851 (plints)::tx pare Allen, 2 

USI'Q 2( 1425 1'TO lid.App & Int. 1987) (aninlils). Note Tiat there had also been special 
coverage proedt'tilR's for man\ agricultural ltants under tile liant aitent Act of' 1930 (35 

lor ltost ;isnalii T' 

1970 (7 LI.S.('. sec. 32 11elseq.)h miost l 


t.S.C. sec. 1 1-l1(i-) sp'cies ot itims ilntmd Plant Valiietv tProtection Aci olf 
,spcies se'i1atvlpropagated plants. 

11111iotechnohl ta supr
\ n (;hil l lcononll. at 2111-21.1.
 
Id.at 2101.
 

2 
'Pii. t. No. 97-414, 96 Sltt. Jan... I'herc a )im Price ('olmpetitionO 20-19). 1I),1 t is :list -

Restolrilthm l ACt l ihti [ietl' t\tt il pI"Ttandt 'aelit clill of 19S 4 .illt]iir si l.nill erms for 
uC1"u TO ,.O11IC~lcl,.ll lost dilrill e I C ulator. pl'ccs-,.aispalltil111 I Ct A,.Sd+ pallil k. lot tiilli¢ 

an elhbrait ItCIMIala W , ot [lie leliti ,slllps t --cl.lic mid pion etr [tli' at'tc;lt lir s. Pill,. 

I.. No. QN-417. '18Stit. 15 ,5,Sept 2-). I)X I
;Bl11i
ecllillohbo
. Inia [[01.'t(;hfl Mtl .,,upla al 9,2.
 

i,.s tile ('tilll ee of Li\pcttl,t iol mocii~t. ieltiiiils perltrital and Industrial t'r 

I,,.whise First Session %asNoteilihe 5-). l98-l: Seconld Session. Fe',tuary .1-7.1t98i: Third 
Session. Juiine 2()-Jut\ *. 19,87: and Fi itlh Session. ()ctohet 2-1-28. 1t)88; ('o llille if lx
per1t til ]isi l I iol trial nllt' o ical elllrt aied Inu Property. ariots docu tsin wries MT/
CE,. It is possible Tha;tThere \%ill tic ['tther meetings. 

http:O11IC~lcl,.ll
http:process.12
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organized by the Unionl for the Protection of New Varieties (1t11O', ).15 These 
are two international organizations that work with intellectual property; the 
former covers patents and a numbher of other forms of' intellectual property, 
whereas the latter covers plant variely protection, a somewhat weakened 
f'orm of' intellectual property oriented toward the i-eds of' the plant breeder."6 
These workinginceLrups were very successful il dellining the various hard 
issues that needed to be l'aced ill iplying iItCllctual property to biotech
lolovgy (e questions of the apjplicatiotn of' a1patent tl progeCny. ltlcstio[ls 
of the interpretalion of tihe experimental use exeiiption ill the biotechlo
logical context. and questions of [he relative rights of tvm\0 parties who make 
different kinds of improveilents on tile same or ism). By almost any 
measure, although one 1ight disagree wilh the conclusions they reached, 
their analysis identified nmo:.t of the difficult problems carlier than anything 
ill the domestic process in the Uniled States. Probably tile only hard issue 
that they miss'd (at least of the issues that have already appeared) is that 
posed by the current proposal to patent raw sequeLncCs arising from thie 

cnolne project. 
The t')v/\'l, work served as an intclleclual (bt not f'ormal) basis for 

a l'1ulropeaii Coimunity WC)(il l)rol0Osal for What ami1ounls to sti generis pro
tection for biotechnology. 17 (The proposal would deal fornally with patent 
law, but would establish a num.ber of1'very S)cCific rules.) This proposal, 
issued inl 1988. responds inl large part to tie fact that tihe Europcan Patent 
Convention prohibits the patenting ol "plant or animal varieties esselor 
lially biological processes I'or the production of" plants and aniialsi, antid1 

that there ha; been little uniformiil ill Europe ill th iiational patent re-
Spouse to biotechnoilogy. 

The -( proposal has met severe resistance from those who oppose ex
tension of tile patent system to living organisms on ethical or enviroinmental 
grounds; there is not yet a fixed date for it to enter into f'orce. Some of tile 
critics argue that life should not be mitade subject to a property system. 
Others fear that the extension of intellectual l)rol)erty t living organisms 
will harm tie ecoim ic position of small farners or enourage the develop
nent of" environmentally dangerous products. 

TlIe Europealn structure is not yet complele, and some of the technical 
issues thal it faces will probably he solved in the United States through Case 

15C'oinnlilee of' Exper s on tie Iierft1ace t eieen Paelnt Proieeion and Plant tiree(ders' 
Righits. Geneva.i January 29-February 2, I9901. Repori. WtlPO/LtJ O(V/('./t/4. February 2. 1t991(.

I6Ttijs is tihe Plant Varieiy Proiectioin Aci ot 1970. supra.
 
17proposal for a Counctil Directive on tile Legal t'roieciian of' Biotechntligical tnveniions,
 

COM(X88) 496 final -- SYN 159, IrusSetS. Ociober 17. 1988.8Convention on ilie irant f Eturopean Iaienis. Arl. 53, signied Ociober 5, 1973. 
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law. Nevertheless, it seems clear that tile l-uropean process has moved 
more effectivelv than tile U.S. process to delile the critical issues and 
subject te,mi to debate. The key is probably the wtt'o/tl'ov pattern of' 
repeated expert meetings producing substantive proposals that are subjected 
to external criticism. 

('omputer Progra lls 

Computer prograuls (sotwmare) pose an extremely difl'erent set of is
sues. In Ie firsI instance, they appear to be (and are) text, and ole is 
concerned about direct copy ol this text. Yet. as Randall Davis of' tile Mrt" 
Artificial Itellicence l.aboratorv stated, "Prograllis are nioit only text: ... 

.they also behave. '' Tile t\pe of protectioi to be po'vided that behavior is 
stronlIy' debated, and 2iVen the extent to which com)pluter aid Coinninucali't

tions software (broadlv comCuiic'ed) is l'owinle ill market size and economic 
value compared to the Correspondinfg hardwa;+|re, tile character of" protection 
to be provided is extreniely impiortant economlically. 

Sp'citl Isst'Is 

The hirst special issue posed by sol'tware is its easV relproducibilitV. 
Discs Can be coi)ied cheaply and coiverted relatively easily from one coi
putter latiguage to ano0ther. Tis, of coursC,le1s appeal to tile copyright 
approach to sohftware lrotection-dI( few would deny that copying orl di
rect transltion Should inl general be prohibited, because it f'nlidaIllentllly 
affects the incelives neededed to develop soltware in the first place. 

I lo \,evCr.after this poilt, the rights that should be iven to a software 

producer becomle unclear. Should a user be eotitled to decompile the pro
grainl is part of a reverse emigioecring process'.' Shomhld sof'twrlie giveni 
protectioii agai lI other sillware that uses the salle code (ill places) or 
piociall outline, wChen oic considers ,hat the outlimie aid parts of the code 
llay be delifned by lie problem and that indelpendent 'clean-room'" develop

ert mray lead to tihe same oultline and ill some cases tie saie code? Should 
there be protection tor the pri)graiii s appearaiice to the user (the "'look and 
feel')'! What abiout protection fom n1ovel aleorithms'? \lso. should staIn
dards and interfaces associatetl with programs be pmtectable? 

These issues have arisen ill an industrial strLcture that is, ill general, 
mILtlchlCIosei" to tha.1t if engineering thnll to that of' literature. Progims are 

I 1R. t)Dvis. Intellectual properi, anid lmare: tion broken,iit The assUro , 
re in World Intel

leciual Property ()rgnui/alion. WI't) Wortdnide Symposium on the Intellectual Property As
pects of Artificiat Intelligence, Stanford University (March 25-27. t991). 
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wriftten by teams; they are constantlx' teld:lCd consultants are used heavily: 
new programs build on previous programs. In a bizarre and wasteful re
spose to the letal ewxolttions in the area. some arc even written in clean 
rooms (i.e.. written to spc'iflicatiotIn dCrivCd from an Cxistilg progr'am hut 
in a way dcsiLI'cd to doctimlcnt lhal the writers of the new program had n1o 
knowledge of the detailed content of the first prog-'ram). In a.n interesting 
Ile, ec()Ilio Itrend, pro t alls ac haeing w,iwitlln to coimnmon and evolving 
SLtlrds a1SPart of' "'opell svstlls. 

TILk COmpllicaiolns of today s industry arc Jprohably simple compared to 
thIse oI tomolrrow."s. Programs foIr parallel processing and for artificial 
intelligemicc nav proe\'e to he logically reducille to the kinds of' programs 
being jublished today, hut there maN' he practical difCrenccs that have
 
intellect al proiperty implications. For c'amIlC, what proplrty rights s,.hold
 
he assigned to the CxCrl information that is insctted into at artificial intel

,
ligeiic shell through a scrics of interviews?' Then too, the embedding ofl 
soltwarC ill prdUcts rnay'., creatC CCn More difficLtvIt--considcr, for cx
ainlle. time proposals it) coule com11puter chips alld biologIical sensors in 
wa's thatl might allow "intelligent'" management of' the consLruction of' idi
vidual biological piollmers. 

Soluttionls. Thucs Fl". 

In contrast to biotechnology, this area started out with an early expert 
alvisorV study b' the Nalional Commission on New Technological Uses of 
Copyrighted Works (CONIU I. which issued its final report iti 1978.2" This 
study explored the needs in the computer programmilng area ML withoult 
preseinling any solid consideration of' the implications. recommended use of 
the cop' right pattern. Commissiomer John Iclersev's dissent warned of lie 
oinl thai programs act ttu ite unlike traditional literary %%orksand also fore

saw the derivative works prolemm reflected in current look-and-f'cel de
attes.2 Several factors, lo\\Cver. alpCrd irticImlarly to iove CONt. 

The Copx1yright iattCrn obviouslyI't the neCd to avtoid direct copy'ing. It 
prosided coetrage that is relatively incxpensivc for tie right holder (in
cointrast to patLnt coverage), and it appleared much more appropriate than 
the patent and trade secret AltCrlitlivcs that the sLtudy comsilere(d. 22  Al
thoLg2h not explicit ill the ('{)Ntt disctission, alother illp-ortalt factor must 

2Natiml Commission on Nc\% Tcholotgicd U'c of (oprighed Works. Final Repori. 
Lihraiov of (Conesrcs, iJul ;. 9t78). 

211id at 27-37. 

22d it 14-38. The relatioi hin ccin opyi ght protecti o and trade secret proleclion for 
soflimare is not vet resolved; it is fiord to coonohin. prunderstand ho,, one call tilemo plolecionis 
ill fight of the tradition that copyrighi applies 1omaterial that is published. 
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have been that copyright permits use of the existing international copyright 
treaty network so that the right holder can obtain lobal coverage easily.2 3 

CONTU went on to define the technical adaptations to copyright law 
needed to encompass comlputer programs, for example, to allow tle "copy
ing" of a program inato computer mernory as an essential part of the use of 
the program. Congress followed the cONlt recommendations in amending 
the Copyright Act in i 980 to define "'complitcr program" and to authorize 
such copies. Courts straight forwardly resolved a variety of similar, rela
tively technical issues (i.e., whether different principles should apply to 
software embedded in a microprocessor chip, on tlie grounds that such soft
ware is riot pUblislled in the same sense its software sold on a disc.)21 

Hlowever, the courts fourd it Much more difficult to resolve the more 
fundanental questions ted above. In rather controversial decisions, theo11 
U.S. courts provided prOtection to structural features of a progra 26 arid to 
its look and feel,27 but with at least one court tiking a contrary opinion.28 
From 	 the viewpoint of many critics, who inchtde a large portion of the 

2academic specialists in the area, this extension of coverage provides the 
equivalent of patent protection (and for an irrelevantly long 75 years),-' 
without requ,iring that a patent-quality innovation be achieved and disclosed. 
Moreover, the logic of the cases involves significant stretchlig of the dis
tinction between idea all( expression. It is Understandable to seek to inter
pret the relevant law to provide some form of protection to the intellectual 
logic and strticture of the program-a creation that may involve significant 
cxpense and creativity. Yet, its long its one is within the copyright tradition, 
it is hard to say that this logic and structure are not in fact ideas and 
therefore tinprotectable. The courts' efforts to describe these features as 

2-I'lits,i te lerne Convention provides for automatic protection in all member couniries. 
The Berne Convention for (he l'rotection of Literary and Artistic Works. Art. 5 [Paris Act of 
Jtlv 24, t0711. 'IthcUniversdi ('opyright Conventiot. as revised at Paris. 1t971, does have 
sonie formalities. but lone requiring the r' pes of filings that are typical of patent cos erage.

14put) L . 9(6-5 17. 94 Sa . 3015. 
25E.g.. Appe Computer. Im. v. hI ankl)lt ('omputr Coyp., 714 t.2d 1240 3t Cir. !983). 

cert. dismissed. 404 U.S. 1033 (198I1) (operating system : NI:C Corp. v. Intel Corp., 10 USPQ 
2d 1177 N.). Cal. 198),. 

2l htn/i,.l~ .~on . /1,,tIn, . .. I.,i ent laljhoratoiry, In .. 797 F.2d 1222 (3d Cir. 198I ). 
cert. denied, 179 U..S. 1031 11)87). 

tLoottl le)velopment C m*tTpv. I'apebatk So/ harc Ii'l. 741 tF.Silpp. 37 it. Mass. 1990); 
BirOderh ind So/iti olr.In v. ( llisNn World, Int.. 648 F. Supp. 1127 IN.). Cal 19860).

2 ,Plilm C'oton Co'o pl'-ative ,v ,n. v.( (oodpatttr' C ompitter Service, Inc., 807 F.2d 1256 
(5th Ciri. c-ri. denied. 484 U.S. 821 (1987)2 

'See. exg.. P. Mcneil. An analsis of the scopec of copyright prtectiol for application 

programs, 41 Stan. L. Rev. 1045 (I989): P. Samuelsoii. CONTU revisiled: The case against 
copyright protectioni for computer programs in machire.readahle form, 1984 Duke L.J. 663. 

3017 U.S.C. sec. 302. 

27
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expression have significantly distorted copyright's distinction between idea 
and expression. 

This difficulty is also shown by the question of decompilation of a 
program to understand its working. Were the program genuinely a literary 
work, such deconi pilat ion wouid be a normal form of study of the work. 
Were it genuinely a patented invention, such decompilition would be a 
normal step in reverse engineering or design improvement. l)ecompilation 
as a step toward design improvement is certainly a socially desirable activ
ity (although there should be a reasonable way to sort out rights in the 
improved program). Yet the argument has been made (and accepted in 
Europe) that the reproduction of a program to study it is an infringement. 
Again, the problem is that the rights reasonably assigned to a software 
package do not match well with those defined fly copyright law. 

Perhaps in response to the difficulties posed by copyright law in the 
software area, a iUnmber of firms have been seeking software patents. The 
area is governed by one of tile most opaque series of Supreme Court cases 
that can be found in any body of lav: Gottsrhalk v. Benson, 409 U.S. 63 
(1972); Parker v. FoeA, 437 U.S. 584 (1978) and Diamond v. Diehr, 450 
U.S. 175 (1981). As a measure of the confusion, in November 1989, two 
different panels of tlie Court of Appeals for the Federal Circuit (CAFC) 
issued diametrically opposed opinions on the issue. 3 ' Nevertheless, pre
sumably in reflection of the fact thalt Diehr is relatively positive to patent
ing, the P(ro has been granting a substantial number of software patents. 

The lrolblem lies in whether software amouiit s to patentable subject 
matter under lie current statute, which provides for coverage of a process, a 
lllmachille, at nullntLfaLCltLre, a comp,l)silion of miatter, or rt iniprovereniit of one 
of these. 32 The Court has long rijected tle patenting of a "scientific truth 
or tile mathematical expression of it Not only do such discoveries or 
inventions not fit the statute: they also pose questions its to the potential 
overbreadth of a monopoly right. Although tlie expiicit tests are Much more 
complex, the basic oulconle of' the case law is Ilial a program or algorithm is 
patentable provided it is adequately embodied in a machine or adequately 
restricted to a particular range of applications. The difficulty, of course, is 
that the relevaant innovation resides precisel) in the program or algorithim, 
not the way it is embodied or restricted to a specified range of applica
lions." 

1 in re (;iam., 12 USPQ 2d 1824 CAFC 1t980; In re Iii'hashi. 12 USPo 2d 1t9)8 (CAFC 
19891. For an clflort to rl'concil ili se opinions. see R. Laurie, The patentability of' arificial 
intelligence under U.S. taw, in WIP() Worlkide SvMpo,,ito , supra at 121-150.
 

3235 U.S.C. sc . 11.

3M kav Radio & ll' h. raphl Co. %.Radiet (,p., 306 U.S. 86 ( 1t939).
V 

34 See 1P.Samuelson. /'wn.,, revisited: The case agaist paiellit protect ion for algorithms and 
other computer program-related invention, 3) Emory L.J. 1025 (9)90). 
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Other nations have gone through their own patterns, aIIum1ber provid
ing z!U.S.-style mixture of' patent and copyright law. A fw have attempted 
sui generis proposals. Japan considered such anuIapproIch in fhe early 
1980s and gave it up in the face of strong U.S. opposition.'> The i!c, alter 
much I1.S. lobbying andl internaliona tli,,cussion of the details ofl the pro
posal, adopted its own sui gelneris, approach inl a 1991 directi\e.'' (As with 
the prolpoSed t-Wlbiotcchnology direclive, this is tcChnically an1ada platio of 
existing law, copyright law in this case. The rules are so specific. howcver, 
thwt the directive c n reIasonably be called sni gencris.) It is parlicularly 
interesting that each of these nation's lass's have raised special issues thal 
-ire both signil'icant and diferent f'rom those at issue ill the United Stales. 
Thus, the .apancsc lass flinlily adopted as an amdcmlcnt to the copyright 
law excludes "program lam agC, rules, or algorithmls.'1 'he t(' directive 

tlCk.e extensively eonsidered whether in terf.aces should be plrotectable. IProtection 
of interl'ace, would CCOOIllically strenlghen those Mith a lare installed 
software network b' enablinc them to restri:t the ahilitv of' others to market 
interoperatinge equipment. ,lFhc direclive basically declined to create such 
protection, but it was ,liffiCult to devise On appropriate exceplion to the 
directive's general prohibilion on decompilation of a pogrmi. The result is 
that some fear' h1,atth'y Calllol ,nderstand a program's interl'ace without 
inadvertentlv violatin, the directive's .geleral prohibition against decoifpilatiol. 

The legal dilTicultics in this area are an orler of' magniltule more severe 
than those in biotechnology. In Iiotchnology, one has a sense of rtew aind 
difficult Luestions . In software, one has not only that sense. bUl also the 
m1ore trotiblCsoICsense that the statutory models bein.e used are Iundamen
tally ill-adapled to the task and push Imc courts either to igil - itmportant 
ecolonmic incettives ofr t t\%ist the statutory langtlage. The COirbi6aion of 
trou''lesoleC tltc:tiolns atid an ill-adapted Stalute suggests that (O'tNTU was 
almo, certainly \\rormg in itsjudgment that thelcopyright sslem should be 
used instead of a sui generis approach.38 

.35D. Karjata. tProtection of comt)etr programs under Japainesc copyright law. 11961 4 
E.t..R, f105. 

-"')ireclive 9 1250f on Ifi le',al protection of comnputcr programs. May 14. 199t 1. OJ 199I 
1t22/42.

3 
7Articlc t(-i; of ('op. rinhlfmAt. La % No. 48 f970), a%amnctfed h im No. 62. atoptid 

June 	7. 1QX5. 
3'Ntor ',iiiila judfmetls,. scc' ()llice ltf T'ch ,hIn .A'sc et'i,m. till'ctt Il trloptl RighLis 

ill Ml ,,\!' of l lt'trolni n dli lormIa ionlltloi I 88 )- (:\p'iI It9( : and Prlep l.d' 1llem'llni of t'. 
Samuici'tkon before Ii1¢ too, c Sujbcomomite' on1('otls. I illfccmal Properly. and thie Admilis

.iramion of Jnstice. November 8. f98 t 

Note also thai eor o!c t eileI'chnic;al legal isues, ther are r ti'fivt't clear h'tincss 
winners amidloseis l,.ho have plaVed ani enormlnowus role ill ihe political de'bate. Im general, up 
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Integrated Information Networks 

rie final working example is the integration of dala networks. These 
networks, exemplified today hNwProdigy. Compuserve, or Lexis, provide 
comnputer access to information 'rom .tvariety of' sources, rangin firon 
published data to gene sequences and Up-to-the-secold Iincial inlonlia
1ion. They are only beginning to evoive-one can anticipate enormous 
expansion. The costs )'reproducing, distrihuting, and searching material 
over a network are tending lo zero. while tilesophistication of the computer 
search systells grows rapidly. Precision in tile ability to chiarge tile infor
nmation consumer for what is used is increasing rapidly. At the same time, 
tilecosts of prodIucing inf'ormation will remain as high as ever (and even 
increase with per capita income). Although it is not Mn intellectual prlperty 
issue, the urowth of these systems, and tile likelihooLd that tile' will replace 
many current illformlation di:,rihutiol syste lls, 1iay imply that important 

inforniation will no longer hi; readily available to those who need it to be 
etfective citizens. hut ilho la :k the ability to pay fkor it."' 

Special I.S.Vues
 

These systems will pose at least two types of special intellectUal prop
erty issues. One involves defining tile rights to be held by the network; 

these rights will encourage development of' tile complex and sophisticated 
programs needed to assist ill seairching, linking. and translating illdiVidtal 
datia bases. Are there reasors-suchi as tile possibility 01 monopoly-why 
such software should be treated difflerently f'rol other sofltware? H flotar 
shouIld itellectual pruoperty law go to protect a network ag,ainst Use iil ways 
1ot desired by its irlor)rietor? 

The other type of isue is tilat of protecting tile iillornalion ill data 
hases. It is the eeneration o'f this ilhorlnatioii that will be lost expensive, 
and tile netwoulrk s coiliputer capabilities will increasingly make these data 
bases more atsource of"ilorination than a forn o1" expression. Presumably. 
f'Orexailple. anily hlulilln lailguage material in tile dala base will soon be 
1ultiallticallv translaled as llecesslry by tile network. Likewise, statistics 

uiliilihi, poin. tlhewi%illll'r lhi' colp
,and losers have sticceedeid in mainanning i'li approach 

with rather ,irotig ri,,his for ith' ti holder: [he difflicultis' of il' lowL',,coprl approach lii;l\. 
er, be beginillilu to ris duSSaii,,i, in ile as ais tileri\e iii lion husilns conliiunuilvnell in 

aciteillic v.itc colnlnlini 
31), 1, decided nlo iocouulidel ilis Itpe of prolemiu il Ili Chapler: nor do I Consider fih' 
conlverse isue hased ol thie fact il u nrienticlh olociis periil eas) reproduclion il'printed 
or digital cop rightied naterials. Nor aic isi's oh col lectivi' ailorshlip. which are poised by .i 
diflt'urelikild of coniputer neiwork, couuidtered here. 
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will probably be extractable from human lang'age text for automatic as
sembly into a computer-generated total or time" series. 

Adaptations, "Trus Far 

These issues are just beginning to be faced, almost entirely by the 
courts alone, and it is impossible even to be confident that tilehard prob
leins will be those just enumerated. The first problem-that of adapting 
intellectual property protection, presumably copyright or a future sui generis 
protection, to the network softwar,--may be only a special example of the 
admittedly difficult issue of software protection generally. Probably the 
critical issue here lies in defining the scope of the network's proprietary 
control over its materials. A leading case favoring tilenetwork is Cable/ 
Home Conrtn. Co. v. Network Prod. Inc.., 15 USPQ 2d 1001 (I Ith Cir. 
1990), which held that a computer chip designed to unscramble pay televi
sion programs transmitted via satellite was an infringement of tiletelevision 
system's copyrighted scrambling program. Although such unscrambling 
was also held to violate the commuon ications laws, 4" this case rested inpart 
on a judgment that the "pirate" chip infringed the copyright in the original 
scrambling chip. Sooner or later, someone will reverse aengineer such 
chip in a way that is legitimate under the copyright laws andi perhaps ina 
circumstance in which the commulnications laws do not apply, and in at 
least one current reverse engineering case, infringement arguments have 
been rejected, Vault Corp. v. Quail Software Lid.. 847 F.2d 255 (5th Cir. 
1988) (software designed to evade a software anticopying system).
 

However the issue goes beyond "unauthorized access" type situations:
 
Should a network, for example, have control over the ways in which its 
contents are fUrther manipulated or combined? Suppose, for example, that 
the holder of' sir bscription to a data base wishes to resell access in a 
logically restructured form; for example, a subscriber to a national address 
and telephori, number data base might combine that information with infor
mation available from census tapes and sell highly focused marketing infor
mation. If tie copyright laws apply, siould this be fair use? If some other 
form of law applies. should it be encouraged? The leading recent copyright 
precedent favors tile in the designed to modify theuser context of soltware 
characteristics of a Nintendo game, Lewis Gahooh Toy. Inc. v. Nintendo of 
America, Inc., 2) U.S.P.Q. 2d 1662 (N.D. Cal. 1991 ); the basic direction of 
European software protection law is similar. Nevertheless, there are strong 
pressures toward the opposite position this issue of openon versus closed 

"47 U.S.C. sec. 605. 
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systems, and the area is being shaped by patent and antitrust doctrines, as 
well as copyright doctrines.4t 

The question about protection of information in the data base may prove 
much more difficult, because the working line between inl'ormation and 
expression is changing as new technologies permit more '*intelligent" com
puter-based analysis of text. The most directly relevant case is Wlest Pub
lishing Co. v. Mead Data Centtral, Inc., 799 F.2d 1219 (81ii Cir. 1986), 
which found copyrightable expression in the page numbers and page breaks 
of West's reports. Presumably, then, one can use Lexis to find the citation 
but must still look tt West's putblication to obtain the citable page number 
for a quotation. This position appears to survive l"'ist Publi ations. I1C. v. 
Rural Telephone Service Co.. In-.. I I I S. Ct. ;282 (1991I). in which the 
Supreme Court sharply upheld the proposition that the inf'ormation in a data 
base (in this case a phone directory) was, because it was information, 
unc.opyrightable.4 - The result, certainly correct from t copyright law and 
freedom of informiation perspective, but paradoxical for the future of" the 
industry, is that the more expensive inf'ormation input to integrated data 
bases is unprotectable, while the cheaper expression input is protectable. 

ithus, although it may be I little early for making a judgment, the 
existing copyright protection system is likely to pose fundamental difficul
ties ,.)r data bases, just is it does for software. In this situation, however, 
there is no CONTU; U.S. courts are left ol their own to struggle with the 
situtition. The closest approich to official extrajudicial analysis has been 
the European discussions of the copyrightability of interfaces, an issue that 
is likely to have a substantial impact on the structure of the international 
inf'ormation industry. 

4It'or exattIple, ttis line between open and chtsid systems was tile uniderlying issue in 

Digithe'v. Data (eneral. 734 F.2d 1336 (9th Cir. 1984h, cert. denied. 473 U .S. 908 (1985). 
which dealt explicitly %,ilhv.hether antitrust principles prohibited sale of iin operating sysienl 
unly with the basic computer. (' ongress has proposed greater freedoml for stch lyitg in the 

propoised Intellectual Propert Antitrust Protection Act of I9, 9 S. 270. lolst ('oinguess. Ist 
Sess. ( 109)): I R. 409. ti0+ Congre s, 1"t Sess. See ueneals A. Sileriian, M.,ti. eluupiii
cisiii. and Ainercas". Lonuptutus ede: Tle hItellectuatl Propert"N ,\nlirust t'ro(ectuiou Act. 
furthcouniiig Start L. Re\. Il /MI',i-Atv\'iiiI%n. IlA! (COrp. 740 F. Suipp 520i(F.). Pa. 
It190), certatin adaptation ot cop\ righted inicrocolde N,u periiiiitit'. oi the bais of all i leprea
tion o the (Couie lt t)eclee In t. par.ii Vnted Stt% %,l/1 195 1 Trade ('aw, 68.245 (S.I).N.Y. 

1950 i, 
42(lalsitler. to e,,l hrc lile scope of lile isUe, the Cot s descripltion of tile source o1

originalaity in a ilata bhase: "The Coiipfill[oil atlhlor tyNpically chooses \Mlicli lacts to iicltide. ini 
what older to place theiii and lio%% to arratuge the t.ollected dtlail so that ite niiaN be used 
effectively b. readters," I I I S. (' tat 1289. All three of tlese laciois chunge rai caill when 
access to the counpilatiio is through a computer rather than a priltted page. 
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EVALUATION: DOCTRINAL. ISSUES 

It is now possible in evaluat the perirrminice ol the svsteml in develop
ing the doctrines needed to resolve n.es. inellctual propert\ issues. Iffec
live resolution requires that tire Ile\\ doctrines he ecolronticidlv elective in 
LILlcO raiiilC, iJllnovationl. le2gislalo",rs c.a.ll take these eclO llic aispects iInt( 
account dirct1l\ courtsILIst \a C h lcoio iri la .lI rlt I pr ti11in0g 
net\%ork of doctrinal principles. Ill gereal, in the arcas anal. /Cd, doctrinal 
dC,,lolpmt t has,, een ]cl to tile coullrls: there ha, been relatielv little 
statutorv activits.'! (ien this palttern (in the I 'tited Staest one sso Ild 
anticipate ,t sputl judicial actis ity ts unresolv'd issues ire e\plored on anl 
incremental hasis. follo,.ed by it settling dosn ia, stable doctrines are devel
oped. 

Case LaIw Processes 

On tile biotlechnology side. hos\ever, there have heen relativ,"lv few 
cases. A C0IIlt ol t, o .otltUCs o1 tile I ,iht('led 5aV PI'la'l/ Qualrtel-'/v 
.'e''onnd reveals t,3 patent case,,, of whi,_h only 4 involve biotechtolog' 
issues.:" This proThly suggests that the statules nted relatisely little modi
fication to respond to biotelchholoe. N) should he notd however, that 
certain of the court decisions, such :t, [Ile nesv .Ame, \. (ihu,'ai case. 927 
12d 12()) w(nt IYI have cauned enormous contusion by leavsing the 
principles unclear: the coUrs hae almost certainly not done as well here as 
one would like. 

The ILAand .ttn1 activitics in the biotchnll.o arca have, however. 
been much more effective in locating the difficult issucs Carl) on: they 
suggest that atcouuitiItee pr"cess caln be more effective thanll case law ill 
identifving ns doctrinal issues, Athlulih the 1(' proposals have not yet 
become lass, tile 'uropearn discussiorrs hIae lr0dUCCd quite thoughtful analyses 
of most of the hard issues arnd eflcCtiel, illuminated the policy arguments 
on each side of these issues. Their result nnlas he t sui Leneris t."v law or 
modilicatiorn of the cxistitg pltnt law". Evenr in the absence of such a law. 
the analysis is none that is likely to be er. helpful tn courts (and it would be 
tragic it U.S. Corurts ignored these eflotsl). 

()n tile soft\.,are aid nel.sllrk sides. case lass efforts have been filr less 
successltd. alsicall. it has prtned impossible to ruodifv the cqopyrighl 
concept trr deal tillnsoftarc: tIre cstcrsilns neoded ton go beyond prtotec
tion against literal copying have confused the doctrine arid, in snme cases. 

t)lng Act Ctie 198 1. 
,Tre CruIIn is based tIll s,'t ue.s 15 mid t10r. 

4 51te argunrle¢ e.,pritrs ae tie ()rt, hDul dld Curpyrghrl inelndlrlenns 01 
44 
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produced overprOtectioM. The ('()rtIproposals failed to identify manry of 
the hard issues and thtus led the nation (o quickly to a commitmnt to the 
copyright nodel. Moreover, in the Case Count (noted above) ol two vol
ules of, the I 'Ilihl ,''s pItIInI Quotr/v. only 4 (and arguably fever) of 
the 183 patent cases involved biotechnology. In contrast, of the 5() copy
right cases. 7 involved sof~s arc and .,il\'vked ne'., rks.' In short, the 
soft\vare area, illcontrast to hiot'clllluhog\. ,s illa 'tate1o' SLhStantive 
litigation chaos. Almost certainls, this reflects fhe doctrinal coillfusior in 
the area. Because of, tihe close liebet'.ec sof'tware issues and network 
issues., ne can expect the ligaliti calins h eetend to tht area. Again. as 
for bliteclooiy, the (- processes appear to have be,.n iore effective inl 
locating the di flicult problems. 

'he Alternl.tive: Sui Generis Approclihes 

Although the avaihabe evarnples skirt only the edges of the tlechnolo
gie eaminled here. sti geneti approaches present a strikiiwlV diff'erent 
picture. Two U.S. example,s are asailable. 

(le is plant variel\ protection. lthe sui g eneris pattern for plant hreed
ing." This pattern allo.,., lor a crtificate of' protection ol a lne\ v'ariety:
 
tilenlecessar,lo\s are Mtch silplr halll a reLgular paltellt and
those fo01r 
the ulnse of tffting protection is far smaller. The rights gained tlhroulgh 
pl)rotection ar also smttaller: larnifrs Call Ic LI s their harvCsted crop as seed. 
and hreeders can use protectd material's in compeliti,,e breeding programs 

'without infrineine the certificate holder rihts. Neertheless. the systeim 
has s, iti neof les, otI property protectionorked: ()i ' fteIkorms intellectual 
thi has been sh.olnIto increase too\atioll., and mallny f'i1s ill the tradi
tional see-d intlustrs have ur ed tu of this ,vStnL.I'for platsins tead of tlie 
regular patent system. At the same little, solic ofthere is forum shopping: 
the fitms in the seed inluslv have altemllped to obtail regular paienls otl 
mraterials that scent (ln.e appropriate to plaillt variety protectiolt.'.' 

I plrtopo+lltolll 
+l -lhc (llIclelk ll. ofI blole+,.d lthi J n l ai " 1 oi.,',lllpo o I c 110I hllil g nem 

,

CiIN'C,,) IIl.'lJ Ch.'l mdu i 11111tt (Liici tha I ttc if 7. s 1lll I a perceiI lI, l.
 

"lfllhtni V.r t.', PIIteLl, AI t I )70 NC. '. X.,32;1 cl ,.c.I
'i 
47,.;,..¢ A111It,huN,10 1. IhlCIiIII t(I I'M ll,.. t ,',IdudhI..BI lh.CT . ,of lIlCtLl101l Oll 0h,1CS",..ShI r,. 

mid uhbli, lt: licvdIiCi. Nuili I lIIII RCgi: ll(Rs cIch t'lhlicati l-l 4 1Scpllt,.ibhi 1T5):R.Pet'rln. K. Ktinnlilll ,. illntlh111C1. V1IL't.o t1 C I',S P l'tV'aitIC C11'tiACt (+I1.- SO111+ (N hf , lOWt 

4r8Scc . .. . iiiit I.t52.W1lI I i ttIiI MIML1 14. PIt) nitti.I(tI IIcl l It-Ipui-al t..'- I itlIc 
"iscbr, ltL7ir 1ra.IC IlK 2Q t"a dI'l i hlg 1 ,.hliti Oil [,,'ihil+of 1ht11111Cilulill ;I d IMIC1, ll h'
,
I'lllilt it applolil
v\Irli't%s,tcIn'I k.w, ll icl al IIl rlol lle,.,llltIplo ldV c.'llipl le . p~rothec.tlion, 


d il 11hI, jllm,U... ' CC,+,.25+41. CO't I,1,..11,df..1heCvC~tlldl palcill olilaln Cil,e. dc ,greatecr 
i1,,. 

stuch grea+te.r shilh +,e ;loadlhleposes,¢ imllportantponlc x itslue. 

protect-l.:ioInalg ln't I-e+C,,L.'c'llin,..'cimrll i w f~ile. mIcl..liial f hi cer',.dlniglitlrp)ows- -whellhiir 

proilr..tliln 
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The sui generis approach has apparently also been reasonably effective 
in the mask work context, with tie Semiconductor Chip Protection Act of' 
1984.1" This statute provides coverage for seniconductor mask works against 
reproduction by photographic neans, but not against other forms of copy
ing. Although tile statute's allowance of' reverse engineering can be criti
cized. 51 there are also arguments that such reverse engineering is economni
cally desirable. Certainly there has been little litigation and substantial 
innovation iii the area. The statute appear", to have been successf'ul ent)ugh 
in industry's eyes for ih'+ in(ustry to urge continuation of its international 
provisions. Under these provisions, foreign firms can take advantage of the 
Mask work act if their home nations off'er comparable protection It) U.S. 
firms. This reciprocity provision, which has played a role in enactmvient of 
comparable legislation in Japan and uttrope, as well as other nations, pro
vides a nechanisn for obtaining international protection and thus serves as 
the equivalent of an internaticnal treaty.s1 

These approaches appear to have been quite sLccCssful in recognizing 
the special issues aSsociatCd with a particular area of' intellectual property 
law. In gcneral, tle\ allow tailoring of the protection to the specific prob
lent. Neverthcless, as with case law. their doctrinal evolution may be tin
predictable and slow, because they depend on legislative action or treaty 
negotiation (and Congress sometimes avoids the hardest recognized policy 
issues when it enacts such legislation). Moreover, the' give the inventor all 
opportulily' to engage in forum shopping and double coverage, choosing the 
form of protection that best satisfies the applicant's goals but may undercut 
an intended legislative balance. Also-altlhough this point is far from clear
errors in creating sui generis forms of protection may be harder to undo 
than errors ill adapting e'isti' forms of protection. 

Summary 

In spite of these limitations, experience with sui generis approaches is 
relatively encouraging, compared to the ability of the courts or of short
term advisory panels to define ways to nodify existing laws to meet new 
technologies. In addition, if an advisory or consultative process is used, it 
seems clear that the best approach is through a long-term continuing pro

4 
111'uh. L. No. 98-0210. 17 U.S.('. sec. 901- 14. 

5 )M. Goldberg. Intellt'cual Property Rights and "lectintogy-Semicoiductor Chip Protec
lion as a Case Study. Chapter 14. 

51R. Stern. ('hit) opography protection in the USA. in The Law of Information Technology 
in Europe. A.IP. Meijhloom and C. Prins. eds.. 153-168. Deventer It 1)9 1). For criticism of tile 
statute, stee T. Htoteren, Chip prolection in Europe, i. at 137-152. 
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Cess open to outside criticism and Iobbying (particularly by the firm or 
interest group thait cnlll all missed issue).point out inportant 

These differences inl timing and in opportunity tor otLside criticism are 
probably th imp(-rtant diiflerences between the intellectually unsatisl'ying 
(ONTI process and the more appealing Wtt() expert pattern. ((NIt Wis 
appointed in late July 1975 and first meel in October of lhat year. Its first 
hearings were iii May 1976. and its final report wais filed in JIlv I1978. thrce 

-years alter its crctin. ('Certfaii of tie important issucs were raised in 
Commissioner Nilmnier's co u11rrence anid Comlmissioners I lersey 's and 
Karpatkiii's dissintSs) it is very plausible thilhCcomissiol did [lot have 

ltitle 
the wttii ('oni ittee of*Experts, which published tire resull, of its delibera
tllns is it Wenlt lonie1. rl1t klir tiies over the period Novenmber I984 to 

' 


adequate to deal with the issties posed hy these lisents. Illcontrast, 

198 irl 
sideration went fIrom analysis based hacavily on the )re foils slitC f'lhe law 
to discussionl of tilelies' hard issues, appears to have been illthe staff work 
between the second session illFebruary 1986 and the third session illJuly 
1987,s$ Thus, it look two years to ideniify these questioils anld to begin to 
deal with them: by that tine, CONt1' iltis have had to concentrate afsignifi
cant polrtionl of its attenltioli on its iiial report. 51 , 

October I and rily ir'let The Critical transition, itwhich Coll-

EVALUATION: T1tE RI(IHITS-GRANTIN(; PROCESS 

Doctrinal changes are only part of' the system's respollse:t lile opera
lional perlorriance of the system in lerms of' providirng mnechanisis for 
obtaining anid ernforcring intellectual properly, rights is just aI ini'tllnt. 

By way of introduction. (loe could hypothesize an intellectual property 
systein 's re sponse to aillltechnological perturbation. Ili the l'irst instance, 
[he systcii .strugglCs with whilt rights to grant. If examination is needed as 

2CONIH . n t .3-. 

Stld. al26 27. 27-37. anid - 8. 
"' onmoilriric, i I.tx l l.l. Nipri. 
To$('llllrt"('onlinillect_ r Mli Pro~perl\.oflF~per, on loltethnloLncal ill tlillns anldlndu~uii 

hlduiIrlial
]hlpet\ ProItCC1i01i 0! MIltCCi1010git'id 1 l., Rep ir iepa;red h)nh onlli ite Inlterimi

iii al lut i il (i1ipiitd IOl!li"ttiLOt SC'i 10i . \I() tiit (t1i1/2 INn i i 5.r 1 98 5t: 
%\11l1 ('iilllll1lllt,:\j)'ilOollBioicclino~oi7i.'.al idt hidu Iriail orei\, h tlu Iriall Of Fl Imntlioills h ii 

Piptu l ii SiP01Cuii l ull 11iIt 1Ofi11 i0i t ci1 iCt'i]iIiriilCli ; Rc\1icd Rci Iui MSc ihc hilirlii 
noniaIIlt'llBu ic( ltplpm d , i [lihte lhird \VIIN ) 11 i : /11112 t'p l S..csgi'nlll, 1987TI. flic'
 

WtlI) I Ofl lilt S'CCO11dil SCIN011liult'tls tL~ i dct'llion of 0i1I1t01 lilt'StiJ, iUt'. Seet ('0oinlnlllC,Ofil 

(111Ilitllcliioh1Lizlk'al .StSSiM). Repowl e~ldFI)VTStll hi\enillllranidhl~ildusl Ihot~l) .StCL'Oold Adpth 

h\ lite('tllonlll.ct (lFchmjiir\ 198h).l!ofl IF pcill.W I'11 I'iT'T/11113 7, 

istlrs Pailn'il.iit I i"'he curremt ,\ ('im mmiic i Li 'lrmrin has On t in. 'ru ronrtmtiirut 

tio finalrepirt. 
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it is for patents, the office hiring examiners s'ill hie in losing Competition 
with industry for a small p)ool of capahle Specialists. Backlo.s will huild tiji 
and mistakes will he mtle. Ultimately., it the ssscni Can evolve, these 
problCms ,,,ill he solVeLd. This process is tnavoicladle,. io matter whelher 
chan11C ocur thlron.1h ltItforN modiliiiatlln or throtnr crlreation of i stli 
L'Cne'ris "slcll: in either cae thereCs ill he nianticilltCd issues to Ielaced. 

The same kind of c\olution %%,ill imark interpretation of the rjihis. At 
first. c t , ill hrav'e donths abot the "cope ofthle rights there \will he 
lots of, decisions. nalv in conlllctl. s Iile these isnt.es are ,,ls d ont. DC'
peldin, on the stIrntllure oft he itdnslr., newl pattterns ofl patent licensing 
nlia eolse. Alcain. hi,.c's r ift k'ternis workile \well, IthesC disptltes 
w%ill setile do%%n after ai ,, hile. 

As list ngestCld. the Iilils gratlilillm-Lni/ati --... the Piallent and 
Trademark 01ffice tim )ths to respolnld to ne, techiolougsic h\, Iilding 
nes, expertise As an o erall latler. [Ile uclelal increase inl patelt applica
tions itaking p-lace at i 1naIMacal,., ratle. The nulfier of paltlln applica
lions filed increased from1 1i06.295 in 197) to Io1,30 ill IQ)X :" this corre
s,0trnd , to Mn increase of' l'rcnt per etr. slightly less than the 3.1 
pLfercei amllnal increase of real R,,I) ec',liditnulres over thle salle period.3"
AMls, if de \iations in individual Iccholos' sectors ilre iare uored,tile I' 
appears to have\_ been (ite snccesnl in lIana,6i1in this case load. lhe 
hacklo- f'ell from I.S tinesle,, the annual applicttion rate ill I97f to 1 4 times 
that raelin I 

There is. llosses er. a dirficultin lllntahill tle e'rsonCl ipMttern to tIe 
leeds" of, areas sAchnloAst llc k \ lcoflnew ofl tpo glyIarises. the 
I'tI IllUst develop Iless espeClrtis,. A, Hoted +iI"OVe. this re'qnireVs edncation of 
esislilg e liptloces or recruitingri ld holdin, of lie'v elo,te inl a mrket 
certain to he lawlale itthe elil)hoyce. l)la are asvailIhle for- the I'm 
backlo iti tire hitcclinolon, ,ctior: it is sorriewhat disconlrauil, in that the 
averac. dela ili tie sectoir \, three sears ii It)t.9---lran.i, years ahter the 
i.itellectual C.\lhsioli ill tire area hecallc obvions.t( Ill some nlhsecrrs. the 

delay swas nearly 1bur years."' Morre recently, tre hio tecl nologyh ack log 
hns heeni brought dos\ n. 

[lhe prnrce"s of' adapting to lie\% teclhnol oies leases hellind not only a. 

' ('unllnll.sit t' pi ,I'dIIIiS;lcd Irial,_mcark,. Alnnuacl Rlpoi : [iscct Y iar '8) (J n V]tu( ). 
t]'hIbj 6.

lL&, t icc0mIS t fi rheC nIn)NnCItli'lls Ccl"tC I . ). ;tcrn fiCcc1( cnInIL'Ii.l Siacifcil A\ ,tracr 
Uitedt t el,.s 1988 (Deci),..,uh,.r I +Px7h "Fable 05t al 190 1 08tl',7).i lt~ for 

5" ( jijccUtII "crmllccl(,( IjnljIsniI oil Pteiclnts an t Itlcdcciinlk,. sucpra, T l est.,0iand S.t' tiliollcmllcltc gv in a (ihltbal tcllc . " 11a ail212.

61 Id.
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delay (which is especially significant in biotech loely where a ntmlber of 
firns have been ptrstin the Same1112 2 11h.t also errors. Almost everypIrdLlCt)' 
expert has aistory of. patents in new areas Ihall were alm.ost certainly granted 
only becanse the cxaimincr v,%as not really l'amiliar with the statle o the art in 
tlhe technloehvy Gr bcausC there hal noft vet evolved ta data base within 
, hich l t rch clould be COnluctCL." These patlnts canl severely cotnpli-

Cate the ecollolic development (t* the relevant fiheld, altho gh it is possible 
f'orl a SCe'Siti\e COLIN lo choose not to cnfiirce thenm. Nevertheless, thle 
overall evalnation of tihe rights-grimlin process has to be relativel favor
able. 

EVAJIATION: THE R(Il'TS-EN'ORCIN( PROCESS 

IntllleCtal property rights are mciminn less unless enlkrced (and for 
soltare col.right, where the ranl ol riolits is essentially auoniatic, en
f'oicenlltell is the only context ill which litiga1tion comncs to the Snr'1a1e). 
-niforceicnllllft is. ill t filrt instance, a litiuiation issne, hut litieation is so 

expensive Ill it', ecoolllics Shapes the efl'clive scope of"intllectLal prl'op
eIv rights. A patent that it, holder cannot afford to deflend is worthless 
like,. se. a patent claim can hle s1ignificantly stretchl a.gaintl a l'irm unable 
to tfTord LcfensivC litigatio . l'qLull' imptorlant, intellectual prtperty li
ct.c--.--M,hose pattern dilters radicall v t'roii industry to indtstry-dramrati
cally Shape the real-\orld ittpact of' these rights. 

Jiudicial Enl'orceiment 

Patent liti.gation is extretmely expensive: unor Slggcsts i cost of' $.5 
million per claim litigated per side. There is little reasoll to anticipate a 
significantly different ntnmb'er IforCopyright. siave perhaps f'orthe possibility 

of' the (lispn le aC,, 
(The costs o, ftact (liscovcry and proof tre especially high.) This is a nearly 
absolute bar to use of, the system by small firms: %%,here tle\ must Use tihe 
,\stcm, ts biotechnloIgy indusn hoe pharmaceutical producls are 

thatl son c are ic l intensive and more law intensive. 

in the Mim 

l'tirc ,i..e Sctor, In "iith pa;CIIICx pticicI Ill i hCat"iizl, t (t.,\ XMiCIIt'l l'.siiiiCi IC'll. te 
ilp t I , k las irc t I iir t iu.'tuIl Iil t St 1,IC. Sot11M I. ISlcllum topo i , tc t lgle thanI all 
il , ) i)+ M '-'Il ll t. t ,I I)lOltk 111101() L C\ L tic I;ICIN II I d -\tCh10I)lllt'l1

tLo .[ ;IL. hag.., tIlt.' lilll laike,' .1, 11111L! t'iil M 1)IJ ;lt LA t01' lllgSol Ohul pi'h ill I, CllI ;t~ ~ .IIOLC flitleIIC 

IhCS L!"11L C\I)L- (\ll %%Illl11C \%.;I,,'. 'ltlM 11lt 111hlt ' ' ' t tlth llCN It Al LOt Clll 11V 11," clitt' ILI lhlS,. 
/+"l- I.'lltC'It \ 110 11 111(hllt tL0lll nc.lt k,ILL't. I IIAlll0ll" llt'MICI o alic alllllj// +I, th nct%k.s o11 anotherl~ 

lCIII I'stlI Cd o1IIpa I IIInt aIIIl t CtI.[IlCCp I) 1.I %%Ili(I C++I) ti'+, (I,- S. ( i rn .,teI. R . S I iltIIt l. litntd M . 
Kiqt,,r. W h-, pa tets, are hadit It)l,[ l ,. ¢ 7 Issues, in Science.'t andlt Tet'hnolo) 510-55, 51 
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easily imitrted, the resulting costs are likely to drain away research funds. 
Some biotechnology firms are said to be spending more oin liiigation than 
on research. 

Tihe economics o' litig ation is thus likely to favor large firms at the 
expense of small ones. Largce firms are more likely to he able to threaten 
litigation and to defend against litigation. There have been at Icast some 
cases of "strategic litigation" in which 1large firm uses the thlrCat of' litiga
tion costs to stltalh atst1 -tart-p.' 

The realitV of such thraIts hats CvlvCd with recent strengtheninlg of the 
intellectual property ,ystem. In tihe l1960s and 197(0s. latelts were gener
ally considered nearly irrelCvant, because the' were so ofell found in\,alid.f'0 

Moreover. even ift Ihey were flound valid, thre \\'ere at nuLnber Of,1p tent 
misuse doctrines and antitrust doctrines that restricted the effective scope of 
1).telmtS. During tlw 1980,l. nearlly :ill these factolrs Changced. The ('ourt of 
Appeals for the Federal Circuit wa, created' ' which not only brought the 
body of patent laws into unifolrmity but l'o Substantively Changced it. ('on
gress, the ourts, and tbe Reaugan administrattion ratdically weakened the 
various defenses of' an accuseud infl'rillgr aid chatngled antilrust/pI tent per
ceptions.' 7 '[here 11c sign-. of Ichance batck, however, for example, ill 
Lamsromb Am'ri u. Inci.v. Rcvoold.s, )l lF.2d 971 (401h(ir. 190t),. in 
which the circuit court created t new. cpylright misusC co cepl anIalogoLs 
to the old patent misuse doctrines. 

A separate gro)lp of einforceient issues arises at the international level 
and will proaibly be felt more strlongls in the biotechnology sector than in 
other sctors disctL,,sCd in this chapIIer. N nations have hiesitlltedyllv to 
extend as widC a scoe to intcllectull propcrly protectioi of biotechnolo)gy 
as does the United Slates. so that doctrincs differ significan;tlv from nl:::iou 

I,4.\ Si".,.rll t11,I) ; ditl[Iht ill[Jl)I'eS,
l IInllljjltItC[ l~11CC11t'.'ll l1I ;1.\ \Cnllllt.C'ill~ 

5 1Ifli L.Joui na 199).h TIohloph, 157 

?, t'i)S ic ii'. U i lc 10t l Iltrojuii't1\ i , u Ic (')Itt t%;IS . c COtWIS 

10l L C htollild A'delmnm. 'Ilie t,\w)ld 
1 , 

il Iui'zlt uii tt c tIq)hcii
oIIl ; 4) Il.U Ih [li 1 .clll %alidlh\ 111A coul'. M , nle.k of 

pa€IllS 'ledlltdh% (liet(Colliolm ~t, l [i Ih FCdtCuA ('1101uih 201 '..%ILIh. J. I..JIelh 979t 

(iiniiiiii1 1ii1UIAt(" I '(5 A It, \. Set, P.1. tuutCIJiu k id O)i Ill 1,tit ; t -1. 32 . (uiiiijiiuI~i
lionoftIhis tieni iit%uli.huk likettl 1t1 l corl )miciiiif ticeuuollll llct.m 

ill Ile\%It..hiltd0Lit.,I 
it It- i .ll itutlltl Crrir 

JILliS 

'+l (oull, t ,l ~LIP ,'2.I'tnth. 0 7-10-1,. 1271m , 961Still37Ctlld Inn1pn,,\cmn 0I L..No, -c('. 

(coditftied ;t 2 I.S ( wtL. 12)95.
671-o~l t.lljjldC, tilte(''1( lC ltd il I. d'Z thatlit%% a11llaIs llllllINs%i ]lallUIll I ple llee'tIo 

chtinlj!,frinecineunt ,.. il kii,m il 111;11 %.Nit, inh1-111ln l. tll'C m"O \. 111trIht'rtC i1111 lll~L m,, I l,l 

1t, . 7 iMtI F . (ii. tite Supicin aii ('i'igl ,stlcn righl 
)f" al pllltec t itl, i-rilllliIcelntes.A Iw/I 1 \. Rothml anid Hatmll Col 4.18 IU.S.176 

1 1-.2d lit (iiii l h llit tie 
hI OIH,/l'!ll 
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to nation. Because of these differences 1and because the area offers the 
opportunity for substalial tradtle in inlermediate and finished prodctLCIs, hor
(ler restrictions are likely to be parlicnlarly important in this area. 

The U.S. border restrictions are genera lly en forced through "section 
337." which is administered by the lnterlnaiotl Trade Conufission (tl(').' 
This procedure provides a U.S. intellucltnl l-l)lty holder with exlrclely 
strong rights to bhar the import nol only of ill'inin products htll iso of 
tile ditect id illdircCt I)lodlttlcS of )r-OC'esss that wonld infringe if pracliced 
within the United States. The bioteclogy indnstr'y would like to extend 
these rights fnrthert hrough making esentially aMtoMtllic the granling of 
process claims in a nnmtllbC of sitttatiOns inl which product claims are al
rC.dy granted." 

Inl a world that has not achieved paent law tnnlilicatiotn atnd an industry 
that is and must be intlernationally byase.l this kind Of' tratde barrier will also 
be a barrier to progress by decreasing tle cxletn to whiCh l-rOdctl inetrme
dittCs made legitimately ill onie ntion1 can be CXpor'ted to another. Sionifi
cant extension of the section 337 process will lead to global stiboptimization 
anl1d en1or'ltnOLuS heaac.lZ'hes, for lmnager'S \who are atllempting to organiz o l all 

' international level.71 Nevertheless, CUlrCll politicatl irends ill the U.S. Con-

SThis is section 337 of" tile Tarlitt Act of Nt31), ch. 47), -16 Stit. 590O.703 (codified as 
amended it 19 UIS.C. se,. 1337, mnitled by (mnibtus Tridc ,nd Comipetitielness Act of 
11M., Pub. t. No. [O1141 , sec. t 342, 102 Stat. 1107. 1212 198)t . 

S w5.l, tIe ploposed tlioteclni'loug itent tProtectioin of- 19 t See AnendediAct 
bioitech ilces,- patent cleared bs Si,'ubconimiittee_. 42 I NA Patt,'a , T'ratemiark &hill is Seate 
('opvriit J. 313 Aiteust t. 9 9I ). The initentted resull ould hLve been to Chtange tile 
ollitcoiic of the IT' phase of the ,.\uien-('hlialg liti ation, In ic " litin Re('omiinio t Er- il 
rlopI,Ii Ii,USt) 2d t19t0 (iT(, I19S1. A J~lpiies,, firii hell lie protducl patent in the 
I lited Stles. ilile its .S. conpelilor held a U.S. lirodtit pient oil cells coltaining a gene 
ii,erted to manuiiiifacture lie prodct., BCCause [lie lorejin firm ,'as able legally to use its cells 
i ilh tile iiiellt gene r rloid anid %ellit into the ( nittedioduce tle prod ict States. tile U.S.
 

itthd little levcrage to nciotialc %itlh its cotpetitor. tad a prtces, claiiim been available it)
 
the I.S. it1 'or its cells coit;i,1iii tile ,CtCe. it iould have been able to excItte tIIte-ptid t
 
tnder section 337 ail would thenihave tad a better hargainiing po ltioln. The specific dispute 
ias eltectivelye r olectl.tn. ill parallel litiCtlioli. the Japanese tirin' patiCti %\Isastnexpect

2cdl. f tlltl ivalid. A.mt l'l. It . v. (']in c'ht o ., 927 d, i uitmt l(I F. 1210 iCA(" 1991).
7 )Sce j Itltti , ]'.llon. prepeld oripresettatioti belore the SbtlIt)Cn1ittee tO Inelletu-

A Pl opelt\ ;iind Judicial AdiiiiMStr;itii 01 tle lsC Judiciary ('tillinitee. May t0. 1991. ht 
sltulh also be lotedthat tile existing sectiot 3.17 proision hlae tbetnfotund to be ill vioulaiion 
oif lie I neera! Agreemieit on Tarils ndTlrade (GAIl). Re the t)ullont de Netnours/AKZO) 
I)ispitte: t 1F1ni 'm I- ,m,,min ('mn ttv \. I',tlld Sta . o/ .,' li u. reprititeit at 1I989) I 
(.M.t.t(. 1-17. a pohblCn that the aditiistratniit suggested it \voul resolc as part if' ihe 
imtplentiiing legisliliotn tihe Rundod. Ihesideil IBuush'sor triuipiav Metoranidut for the 
Uniited St ates Trade Represeitaitivc, Subiject loificeitient of Section 337 )t tile Tarill Act tt 
1931) (Noveniber 7, 1989). See gencralk,. Ilarton. Sectit 337 atnd the internationat trading 

systemn, in Technology Trade aid World Competition; Protecting Intellectual Property wilh 
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gress are probably toward such strengthening, presumably based on tile 
judgment that it will increase the rents accruing to U.S. firms. Given that 
the U.S. share of all intellectual property is declining as non-U.S. research 
increases, this is probably a shortsighted position. 

Thls., when oelllooks at tilelaW Isapplied b) courts, one is forced to 
retreat somewhat from the sense that the patcnt sstlll is adapting rela
tively well in the Iiotchntilogy Sector. Thee do'lrille nlla,he evolving 
rap:idly enouL1h to reduce the overall nutmb1er of Cases, but the expenses of 
these cases.,-and the still unllsolved international issues-suggest a signiifli
cant burden for the industry. It is at least posSible that this burdcn1 falls
 
disproportionately on the newer, smaller, more innovative firms.
 

Informal Approaches 

Business has., its Sva0' adapting1 the dilticultiesof 6 to o1 applying intel
lectual property systems. For example, tileAmerican Socicy for Compos
ers, Authors, and Publishers is a privately created network that r'solves the
 
practical problems of collecting and distribtling royallties in the musical
 
area where there ire so mani, individual plerl'rma
i ices of copyrighted works.
 
Such systems are as much part of the effective body of' lassw
as are the formal 

7 1 
statutes. 

Oil the basis of anecdotal evidence, the "'normal" pattern of intellectual 
property enforcement is an inudustry-wvide cross-license arraellcnenl ill which 
any pay'micits by one firm to another are based on a very rougli comparison 
of the relative value of' the intellectual property contributed by each firn. 72 

The firm wilhl more patents collects from tilefirm with fewer patlelts. with 
little attenltiol to the \alue of specific claims. The SyStell Ihus rewird. 
innovation while avoiding expensive litigation (hvliich is saved for the cases 
in which a firm makes a seriols challeie of the balance). This pattern 
was, for example, typical of' the electronics industry prior to Texas Instrument's 
challenge of' lml panese firms in I9X6. 7 a challeige that triggered a rounld of 
litigation that may now be endine. The cross-license is a nitlural respollse 

Trade Si.clzltimiN I (191,10). "til (li \T panel's L')iiccl ls gonto L'c.laillnrimic tdural dilfcrcnc ,
bem ee.c IV'll( l it ' (tiltte'nftoullileill ot paltentl a;l~ll~ illjlml:[lietn Diit right,, puoil'lel
 

disc .,',cid ill [tie ic\l ik liot etiml tilc iclorii tiintta (antt \ i Ilt poIetin o tic (;AT' paititl . 
hut 

7 
is irtlall. ntich Itlt'ci tiiflliaill itian tieissuc\ idcntiitcd h\ tie paliclt. 

lSee ttcliCttial pt'ilrt.\ ml l and Itltriilatitl l. iipia ath ht, ill Agc Il 'Ltt'm .iit 269-71. 

7-(o ,nsider.Ioll cuimplc, tie iilli lteti itri ehti 
ill 11.S. l v . it, . [')(it) Thlade (':it.',pal. 72,9017 M Cl(Cal. 

to allt licalicrail i s ,.tiisittcrcd 
N. ,.lttmluble A)"111141,11 mr's 

1969), otititictl . Iti82-S.1 t'lit Ci', par. tSS.(SS: and V S. %.aili h .1rsrtl] r..lrttu'I\ 1 

lit.. 1976-1 T"'radt par. 60n.s t0 1t75.(asc t)('NY
7 3

ScC l/11(I itr itt.t. ll. v. U n,ited Stat il'itjittittm l bTde ( 'oittiii.iti, 871 F.2d 
t1054 (CA( 1t98)i. 
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to the limitations of litigation and a very effective response when each firm 
inl the industry must use a v'arict y of previously claimed inventions to pro
duce a product. 

There are two major exceptions to [his "normal" paltern. One arises in 
those industries in which individual paltents are the basis of specific prod
ucis and each p+rodtuct has sutbstantial market power. The obvious examples 
are chemistry and pharmaceuticals. l)ifferent chemicals and pharmaceuti
cals substitte only exceptionally f0r one another. Each patent, in effect, 
represents a markel monopoly dial can he practiced independently of Corn
petitors. The precise cai ns are taken qluite seriously because the ltent 
monopoly (fefines the retilurns from the product \.cry precisely, serves as the 
basic competitive protection, and laces few counteVailing claims thai could 
be the basis for a cross-licen se. There are some rare parallel cases, such as 
flundallenlalky lew technologies in which competitors can be excluded for a 
while fe..lhe early days of inst ant photography). 

The medical hiotechnology industry' falls precisely within this excep
tioii. 

4 It is an industry that anticipates producing a relaively small number 
01 prOdncls, eact.h Of which requires enorm)OlS tront-end research and regu
latory investment, and each of which is likely to have a sub.tantial product 
lifetine and to be readily imitated. In short, it is an industry exactly adapted 
to tile patent system. hecause a period of monopoly is nearly essential as a 
mechanism of covering tlie front-end fixed costs. What is at stake in a 
patent suit is lhe possibility off access to this period of monopoly returns 
and tlie precise (and relatively easily evaluated) scope of these returns. 
There is no wonder that f'irms cxpend great elflorts to protect their patent 
position. It is likely that the current litigation pattern will continue in this 
in dustry. 

The other exception to the typical industry-wide cross-license is the 
occasional "flare-up" in an industry normally governed by a wide cross
licens e. This iay typically he a response to an outsider who threatens to 
upset the competitive balance in an inldustry; this is certainly part of the 
explanation for Texas Instrument's use of patent law to prolect its market 
against Japanese semiconductor competitors. (Texas InstrllllelllS his gone 
on. but without clearly improving its competitive position, to use patent 
royalties as a major source of income.) Given the international cross-flows 
of technology ill the semiconductor sector, it is hard to imagine that the 
patent hattle Will not soon be settled. 

7411 contrast. ariCultural biottechnology may ,tell turn tt io involve proprietary genes with 
a var;-,'ty of applicatins iarketed through licensees wilh expertise in particular seed markets; 
ihe ien ing structurc may not be a tratdiional crtss-license pattern, but it is likely to be 
relatively stabte. 
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One can anticipate, however, that the sotware and network areas will 
be within this exception for a long time. The economic structure of these 
areas is highly unsettled. Comm nicat ions firms, computer firms, and soft
ware firms are all vying for additional influence and control, and are seek
ing to assert whatever intellectual property rights they can dcfine or have 
defined as part of tlie jockeying. Along with the doctrinal confustion de
scribed above, this is undoubtcdly a reason why litigation rates are so high 
in this industry. A cross-license may be tie almost certain uttimate direc
tion of, software patents on algorithins and computational proce lures; dif
ferent claims are likely to be interlocked, and the task for f ncwv competitor 
may prove to le to produce some useftul algorithns of its own and then to 
enter the cross-license. On the broader software and interface issues, how
ever, iii the absence of a relativelv stable industry structure and pecking 
order, continued intellectual property litigation is very likely. 

In sutmmary, in all three of the new areas, continued and expensive 
intellcctuaf property litigation is likely. Given 0hat any new technology 
upsets existing narkel struc.!u'es, the pattern is likely to prevail for other 
technologies atswell. This implies continued expenditures on litigation 
rather than on research. Perhaps more important, it will favor firms with 
strong economic positions at the expense of' their challengers. If their most 
innovative challenoers are, as max be suspected, small firms, the costs of 
litigation and the imperfections of the litigation system will cut against new 
technologies. 

7 -

A It ill response to intellectual property litigation costs would go tar 
beyond the scope of this chapter, and the costs may well derive more from 
the general character of U.S. itigation than fron tIle specific character of 
intellectual property. Nevertheless, three points can be suggested: 

1. "Tothe extent that legal uncertainty drives litigation, extensive use 
of expert studies and sui generis forms of coverage may help reduce costs. 

7 5
Econollic evidence on whtetiler mnllt firms are nmore inaiaive than large firms is incon

Ctu.Sive. Gellman Research As ociates I 1975) and Acs and Auttretch tl)90) ffound that small 
inni.. iilmtiosfirms prmdtc more m per un1lit ales and per employee, respectively, than do laIge 

i19X2), huccer, sharefirms. treenmai h tounf that the of" industrial iniialtiotts in (reat 
Britaitn ciitrihiidtif ,. sht.% prodiction and etmitintloyinent.atll fhris %%as smaller thma their share of 
Despite itcolltclsvt iltiv titalsll c ,idence. Ihete are i1ai1 ' historical anidf receiti examples of 
smrall firms pla., iig an ilimp rtant role in the estalilishment( ifl ntes 'rancith s of itd istry%,and the 
rejuvenaltion (it oldhnes ( cliain Research Associates. tdicat ors (f tntertnational Trends in 
*Techltiotoeicat hiiiivtio~n. report prepared fot the National Scienice Foundation (1)75); Z. Acs 
and D. Audretch, tnnovaiion and Sitall iFirit,. ('amhridle, Mass.: \IIT Press (199f0); C. Free
man. The Econonmics of Indrutrial Innovation, 2nd ed., Cambridge. Mass.: MIT Press ( 1982). 



281 Adapting 'heIntel''tual Prropitv S'stem Io New Teclhnologie% 

2. Litigation can probably be discouraged somewhat if rights are de
fined less broadly. 76 

3. Again, if it is. as just suggested, desirable to favor smaller firms, 
the antitrust and intellectual property misuse doctrines may be helpful to 
assist them in their defense against litigation and thus to deter litigation 
against them. 

OVERALL IMPLICATIONS 

Ability of the System to Adapt to Increasing Innovation Rates 

Nothing developed inthis analysis provides any reason to believe that 
increased filing rates have posed fundamental problems for the system. To 
the contrary, the Il' has, overall, successfully kept up with the rate of 
innovation. 

There are obvious qualifications. The r'O has not been able to hire 
new types of analytic capabilities rapidly enough; this has led to errors and 
delays in specific areas, and is likelv to do so again and to cut against new 
technologies. In the biotichnology sector, in particular , the economic loss 
due to delay has been severc because firms are undertaking competing re
search projects and do not know whic," firm wins until a patent issues (and 
possibly until the patent is litigated). This is almost certainly a strong 
argument for switching to the global first-to-file system, with the applica
tions made public a reasonable lime after filing.77 

Specific Doctrinal Implications of the Three Examples 

The biotechnology case shows the system to be relatively successful in 
dealing with change. The critical pervasive problem is defining the point at 
which a gene becomes patentable: this is an issue that should ideally be 

7e'Note that moderation is compelled by Ir.ditional economic analsis of intellectual proper
tyincenti-'es. This analysis b:lances the incentive to innovati n created by the monopoly right 
de ined by intellectual property against the economic costs derived from the artificial prices 
crea ted b tlite nionopll , rent. Ailadditional basis toimioderatinin is suLgestedl h, the pIssibil
ities tlhat sn. ilIer lims are better immuuators amidalso viliims t litigatioun costs. Put more 
bradly. unmder tertain circmul ta.ices a lirs intellectual property i mun ma% illfact bepoly right 
eserictl i a 'ka\ that decreases illcemtivcs to slihse.uem t innmov;itii . F;i an argument illa 
similar dilction, see ('0ululmlissioner tllcse,'sdissent ill( NTIU. especially at pp. 35-36.

7 7 
Wilia 'irst-to-ile lpblish I Clem1sNtei ollnc;lll applit)ions \ithottll lear of com plical

lht speei fllrnatiimi. 
patternm. fir cx ilple, is to require linlog betCurC uIMbliCiiiOll, but thenr to puhlish the applications 
18 imionthts after filing(E-uropean Patent Convention. Articles 54 and 93). The publication 
conveys a lorni of interim protlection iArticle 07). 

ing pliril disputes aiid . te 110%ko1 Sci ilit 1it The tYp1icatl tFtlllean 

http:filing.77
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analyzed by a thoughtful study group before decisions are made on the 
patenting of genome sequences. 

hFilesoftware sequence, in contrast, shows up very badly. 'File basic 
CONTI) decision to rely primarily on a modified copyright concept appears 
to have been wrong, and complementary efforts to apply patent law hav," 
been, at best, doctrinally confusing. This sector cries out for a new sui 
generis approach. 

For the data bank context, it is too early to tell confidently, but if the 
Supreme Court's decision in Feist turns out to dominate the field, one can 
anticipate that tiere will be serious difficulties. This area also cries out for 
an early specific analysi:s. 

Broader Implications 

Technology is unpredictable; lence one must be careful about relying 
too heavily on the specific examples just discussed. Nevertheless, based on 
these examples (and on the other examples discus,,ed in (lie analysis) one 
can suggest tie following general conclusions: 

j. Sui generis approaches are far more likely to be successful than one 
might have expected and should be utilized far more often. The European 
biotechnology and software directives anld the plant variety protection and 
chip mask work stat.iutes are all relalively encouraginlg. 

2. It is essential to have routillicd law reforl processes to help deal 
with new technologies. The experience of the wJ(Ilt'wo/uv paIels is far more 
positive than that of NONTl.Although thiere may he a variety of reasons for 
this difference, one is that the wJIO/It v system w;is under much less time 
pressure. which enabled the expert panel and tile staff to publish interim 
positions thait could be broadly criticized and comnelled lo. This is almost 
certainly better than the US. connnission-syle approach. It strongly sug
gests standing study groups, an approach tlha could be easily inltegraled into 
U.S. law. It iight also sulggest a pallern ill \hich in expert panel is 
delegated the power actually to lay down and pul in effect the rules for a sui 
generis system, leaving Congrcss tie initiative to change the proposed rules 
if it wishes. 

7S 

3. The law reform process lnust be international. One of the reasons 
copyright has been pushed for software is that international coverage was 
relatively easy to achieve. In iotechlnolgy, imitelectunal property protec
tion is a possible trade barrier. File comLpulter data bank issUt. is flundanllen

78See R. Sternl, The hundle of rights suited it riW lechntology, 47 U. ot Pittsburgh L. Rev. 
1229 (1986).
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tally international. In short, fIture sui generis rights (and many proposals 
for interpretation of existing conventions) should he negotiated on an inter
national basis, 7t and standing reform and study groups should be interna
tional. 

4. I is crucial to take into account the role of small firms in innova
tion. Such firms may he prime sources of' innovation in areas of new 
technology and Ihere may be a serious risk that intellectual prolperty rights 
can be used to stifle them. This means that such firms luist he represented 
on study groups: it also means that intellectual property rights must be 
defined with consideration for their real-world impact on industrial struc
ture. 

7Note that in the absence of intrmntioma agreemlet, one cmin use siatutory reciprocity in 
the pattern of the chip mnask vNork arramr nenlnt.I-ven so. itwottld he best to coordinaie such 
efforts with ;ismal oitier ntions as possible. 

Ntte also thatthe tolitici/ai ttmnalintellectual properly syslemoll of the illtcrna nayNiake 
iterilitnalialion diticuht. ' ththis pililici/ation is primarily along a Norilf-Soull axis, 
s%,hereas ihe ke, leg~oiatit,s it. ihese iew teclogy areas willgenerally he among the 
devet ped nttions or with deseloping nalions who have in interest in being included in a 
special regime. 



12
 

A Case Study on Computer Programs 

PAMELA SAMUELSON 

HISTORICAL OVERVIEW 

Phase 1: The 1950s and Early 1960s 

When computer programs were first being developed, proprietary rights 
issues were not of inuch concern. Software was often developed in aca
demic or other research settings. Much progress inthe programming field 
occurred as a result of inforimal exchanges of'sofiware ainiolg acadenlic, 
and other researchers. In tihe course of such Exchances, a progran devel
oped by one person inight he ex lended or improved by a iimber of col
leagues who would send back (or oin to others) their revised versions of the 
sol'tare. Computer iainiufacturers in this period olten provided software to 
customers of their nachines to make their major product (i.e.. computers) 
more coimmercially attractivc which caused the software to be character
ized as "hundled" wilh the hardware). 

l the extent tllcomputer prograns were distributed in this period by 
firis for whoml proprietary rights in softare were important, prograls 
tended to be dEveloped anld distributel through restrictive trade secret li
censing agreenlenis. In gencral, these were individuiallv neilltialed with 
customers. The licensing tradiion of" the early days of the sofltware indus
try has frained some of tihe industry cxpectalions Abot proprietary rights 
issues, with ilplications for issues still being litigaled today. 

In tihe nlid-I 960s. as programns began to becole lore diverse and coi.1
plex, as more firns began to invest in the development of programs. and as 

284
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some began to envision a widr market tor sol t.are products, :,public 
dialogue began to develop about vhat kinds of proprietary rights were or 
should be availablc for computer programs. The industry had trade secrecy 
and licensing protection, but some thought more legal protVction might be 
needed. 

Phase 2: Nlid-1960s and 1970s 

Copyright law was one e\isting intellectual property systen into which 
some in the mid-1 9 6()s thoght ComlputCr programs might potentially fit. 
Copyriglht had a number of potential advantages for soltware: it could 
provide a relatively long tern of protection aeainst unauthorized copying 
based oil a miinital shoing of cr -ativity andi a simple. inexpensive regis
trillion pocess.' ('opyright ,ould protect the work',,"'expression." hit not 
tihe "ideas" it contaitted. Others would he frc to use the same ideas in 
other software, or to develop independently the same or a similar w\ork. All
 
that would he torbidden v,as the copying of expression from the fir:st author's
 
work.
 

In I964, the U.S. Copyright Offic - -- 'isidered whether to hegin accept
ing registration of computer programs as copyrightable writings. It decided
 
to do so, bill of doubt" and then only oil Condition that a
(inlv Under its '*rule 

full text of tie programn he deposited with the office, which would be avail
able for public review.-'
 

The Copyright Olfice's douht about the copyrightability of programs 

ill iI 196-1. hi I,, used to 

puhlilied %%+,trk, coli~lVlgild disnlib'ulto,. lastedl 28"\ears. but
 

'iinder tielede al o.c)lrgli statute ctct la%% s mainl\ prolec 
trmn tlnautho~ri/ed Protectionl 

could tie lene,.ci tl tor alladditilloal %ciu,i \her that.28 . .. ir' ,oik coild ite lrtel,copied.
 
Ill pu htitcalo
. .1(f hlit ticehad it,appei oil each copji ot the \\ork (or else licwork 

oittld he colsiutiu it,) iaie ~'cii tCdiccdIt to tieluhlic doiiai . thi ailMtiO yiiuceniral
lyrecistCr tiheso'. +itti tie('opx lght tltriceupo0 t1 hliOalioL . [t (t'op right Oftice wuould 
cisC tie,irk a +lisors%esiillltiol to detel,ifilj it illeIcop+rlgtil'smolest sihslalllivet tti,1 
,lalidaids. After this \,iiiiii aiitll,. altdlpoitl illltl i lcc. tic tlle \,tul Issue ;1'm al Mottest 

'I 1lct iiil ++-t cnle lt li,t puhistl .tiik.. \tCI ill,.rilt piMtcct,+. bi stil . , 
utter tt' (op. it A'sit ut9

7 
1. the rI't, 1 . ic)itlaititch to uriumal suiks il ,,ithor

ship tl+olm mon~l their li\,atlmi~l edf lletll,Xnd kill the
the t l hjr,, I it tanL!1- Ce IMHtit le tit 

Rt'clstn iiiII ' a l e;iuthiuir Illis 511scalr
, 

%kilth the ('* right 0)fiL rill;iillS Siiii pt iC)CIIsiVCl 

process. reglistitatiu is ot csS-ir, Itobring lli im n fti Lopright iitiiiige t. hutnt for
righis italti.h. S.c 17 .S.('. sc I101tei ciq. I IS5SRhand 17 t S.( set. I Cl,,ti.INstpCsCd

-See Samuclsin. ( tNI The alist cop. righlt ,e\,isiled: casie tote. coilm tputer 
proigrals' il,machtie-icaiahhlil tlri,. 1t984 fluke LT..J. 63 1It ;.t. The ( 01\liglhl (It.eC 'Aill 
dell ,i ',ltraltlol to tiat ii cleanl iiicuuOp.rigthhttc ut.illO i \%illi i urks 'LSltli,. iregister 
storks atut muhtosec tup.r i lits the otffc' has s lie tu tit. it) co'urts thelea\uing file 
tittiiati tIUcstiOl as i0 MINIMicr the mtiurk qualities forcopyrigh ir tectiml. the registratiin 
cerlificale issued I[or such a +morkwsill thatits issuatice uilJer the rule of uth bi.reflect was 
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arose from a I900 Supreme Court decisiot that had held that a piano roll 
was not an int'ringiti+ "cpy" f 'cop righted nttsic. but ralther part of' a 
mlnecharnical device., Mechanical de~'cC,, (ilnd lrtocSSC,. hlvt'e ttlititially 
been excluded h0n1 the CLO),right doiuatn. .\lthnineh heIll,,lic \', ialu'ka 
t iatill iachiile-I ll, t -i p 'o llll1 char'ldtal;e' t 1ioln>tellt hild ai Met hillit-.ca 

acter. they also had i te\tll cltriatlti, v, hich \ as \,h\ 1it (COJ).riehi (f
lice decided to accept them toy Ior ltll.
 

The ireqtiiretlleilt that lie full Ic\t of lit.e ,1tclle' Code 0 atptOeill he 
deposited in order fl a copyrrehl inl the pryla to he repitrced %kas 
cOlnsist tit \,, ith a io ',-stalldin practice ol the ( p\ right () ice. ei,' as, 
with what has lo, en percei\Cet he lthe LIsllt11ollll pn.r+S Oflco 

right. it-l,. prol ot-i[lte creation and tissncination of kiio\, ledtge.. 
Relatil,..v les proerins, hmo,,ese. %%Ceec'i'stered \k. oh tirle. ('Op , tight 

,Office untder this polic\ dthnilt tilt I()60 and It7)s. Se'el.ll f ictors ta'., 
have Cotntrihted to thi. Some lill l11d\ lrln+' he'll dIterrld h\ tile 'rc
quiruleCnt that the full th sor-e- Code he \, ill thte\t l ie d-posCited ofice' 
anl Iadel,aailable for pulfic inspNectioln. ecanse. thIuis ituol la, di,,p.Ie-'d 
its rad. secret status. Sotme luln h1t.' 111111th it It'ritul 't'IlilCat 
issutCd tInder the Itle of dOHI not he lh e-,nigh - \1n11 LtnlCh. eCr. the 
mait reason 'or tte Io\ nmLbIllet'r of cop\ right gllistralos , ls prbloabl) that
aImll-s illrkti ill soltkt .re till ll ('lp) right issul iavitte fulur. nsfll mitil\ 

to protect liass-Itarketled products. and tradC ',e-c'e\ is luite ldeqteill, Itr 
programs with i smtall number of ditrimutted Copies. 

Shortlv alter the Copyright OfficC issu it, F1lic,0 On the rCgiStrahilitv 
of 0otnlpnterli thie . ()fllice a statemetlprograt. IhsN. U Patlt i,ssucd potlicy 
cotIctlili , Its vi',s oil the ptntaiUlit ()f computer plrograils. It rejected 
tie idel tllt Coiipter plofrri. or the itelltual l)ocsses that trmigiht he 

' embodied in thel, were ptItentable snlbjct tInatte. (0nll,\ it a protran was 

+
1114,,. . M l ,1q , .. 200 I111, iPP1 ',%.I,/1"l,. , I I9O 1h'<. 
4 ,
Se, iilrCa lt hC tlti ;lt.I. ll 'lW\l1l
t . 
5the co lc tiIm 'I lIhet.1hauI\, IOC , re"' %,i a' iult Iili tI tianllwI pat i%%t ,1 ii e' otI 

copyriht d v tiks tlpts, led i til i e (Cp ,i ()iIic tfhe flie ;etll;iills a ,utut o tile 
l,hbrar.' o,1(',n ic,,, 

(S'ee. c ()tli'c1e.. ,1 lctihihton .,\,,css neti. Intellec lt itet Rigtis inan Age ttt 
tFeeltlt Midati 19lInlormat iti I t1 .

7 Na ional (o mlissi nIIit Neti. IclItihtttta ' \e,,tw, l (I l ri ltetl'tcWorks,. I-latl Reptit
 
1979T>)(tLl[Ct ;1","'*(()N ILI telimt") l roepoln lot 1.2(10 rg.'! 1 l l olll, of totllipuler prt;imls
 

betweenI t(14 and t711i . 
8(J0 t il a t I es. li utiiti d.itIpo it pltns'es Me tili allaSlt'litleelhii tillt'. lttll Iltlltl+alltd 

Ilmatter llntil (. t S. et,. t101 I SXI. tr tsses Ihal .nlll i rrie itll in title's hiatt or 

i l hnII tiei III a eeict ipalentpnandipaper. twith aitd o p t eii 'tttttl Ii lllti h e iiiit lleretd 

able as "lentalll pINtse . See SIlICIiio . tteii Moiirt\ll T:h te Cas atgllt" It'llil protec

1ion otr algtrithmiis and tlher computer lit grrlli-reltetd inve'litis, 31) Ioir\ LJ. 1025, 1(33
10140 (19it)). 
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claittied .ts parl ofl it fradilionall\ patt'ntale industrial process Ii.e.. Illose 
inll\" in. tle trallolIlliation otf inater from oIe phical ,tite to another) 
did tie Patent O)lhije intend to i'ste pltent, ltt p -rran-r,elated inhiova

llatenlt are tir)ei 'll\ l \ a h hilalefor i eilti\ e aitl\ ac.e" ill machine de
,i,1 ollr other telilli()Cilll 1 lLAt or llceW Co1 li:il)r. 'Ottl tiletnl a rioor
(0ill c\.Illilllljln coilihlt ed a tv,)\cI1IIIlII haed oil aprocedure h\ t ;1tcllt.N. . 

dltaiel s l lCIC+.')Cii nll0 1 t teill,'Chlinlcd in\, t ioni. lk,mt. it diflers trom 
lhe 1ihr Arl. Mliov the il ,.olIli i12,1v he 1iiad.'. A..hiielh patnt riehts 
atie clliidcerill\ ,hltelh. in lil thtan c.'l)\ rili,. patent ri]ll ,,  e Col

' ,idlerc(l srilner hcuse', lO tline lii iikc, tlSe. t'sell the liitd illVell
t1n paltent lrs life patent.\\itllitU lie M\Hi" eliission dtuin.l' the t1l the 
(Plitents -i\'c ri itdi ll t Jist lm;tilst so licli_ %\ 1( cltl iit h l otect.,ed ililno
\aliull. hilt ,\,ut atgailIst lh1),,1, M1.ill,.' it indepeIpndciitl\.) A.s.l much 
011"\\ hal COl)\ riehi! ]t\, \,,onld lnitle to he (IIul)rIl'ltc .'Ie tlll'tinal Con
telt Cideas,"I if d,,ribd in a hook cialn he prot d I ptelll law. 

Tle Patent ()lfic,.S ploli.' tlcni\ ii[liee pltentl ilit\ of prtolranil innlova
tiolns \akis colli"isi ll %,ilh tielietr lliiil it llitll. of i pretidle tial co lllis
son conente d to make SIII 2eetlIInS anht li te office cIld m110reC
efl'eC
tiely' cope \s.itli|all 0I'l pltldiing Ctehnlol .. '" hle Co li-.iuin alsO
 
reClllfleidileld that paletll plotectioll 1101he aiIilahie ftor computer progran
 
inliitoatioiis. 

..\thowu.l, the+re+ \\erc' ,Somet alcl+lhm. d.cisions,. il Ilife. late. 1960s. and 

"I& l.l t we't( 'n ou . Ilh,+ Imt,+ni~lm',lhl alpt idttlhm,..17 1 . Pllt , Rev\. 939 114801 . 
' 

'lt'II Ol I)(1of he' h tl.",d,It"ll ("'01111111111011 (111 [lie, I~ 'ro t S ' t, I. ]o lIlo l [iet t Pmro _,,,,s.. .illl u;lli. i , 

( l lSul .l lo , 
' 

ill in .. It 
1 

I ng iI . ,), tlo ed ill .v111 .)1.1ll l ',Il,,hov% 13 
] S'.Bemon. 401,l . ,72 1111721: 

I 1w l a~lll I[I 11M C\ ' ISl ,', ItlI%%he.I he' I lt Il I ,II IHI C [i.iICIH i \llt l IMr IC [ I 10) let. 21 llII.,t 

io ll;l l lI'1l\ I).t L it+, M III It , ICl ll 11.1\Cll I hO? Ite '-Itt . Tt'lIIIS \; II,.' j;n 111',d L ! d olfil 

II ll A ItI It I N 11IC t IolllXlI , I , I '-, I I Io h ll I L'IlIullt![Ill il t'I l .I C )

. ll. ll ,t .111,i lttill l I I111 I I lhl lO , IIl , III ,l L45.ll l tt itl ' Il% hL) ,110 11 Ih IV 1 I)3i.t 

gt ll mt, I I IQI\hl l+ I,1l-l d 11 - 1. .L(1 l ie i s ill l . 1, 11. 11.'l f 1;1 1(S 

Ih . 'l )lhC.It ii(\ L ' \,III1 11It I ~10 1 1 lheP M " 14M lllll11 1111 )11 .; ll i+ lll 11111 I)C ';Iu',,+ Of 

]IACK (11 t.[, , I I\'t110I I'. Mm Ilk,'1,ird 111, 1 , S'lllalt. 11++11 1_ 
' , 

F%\ell it litese. %,%,Cie 
. ,I l\ Ll N C+lu I C Ih,011C Cd t',l ll" \'.M~h 1101 It.,l,i + M S kelll he l ll'01 'tLOBOllll I t.'.!) L'L ( fil lie,.

llIt.II(lIO LlS \11111111.C of Ill ,O II'. +..'llt+1h (I) l 11 W 1'th0ou IIII+ 'C,+l It. file. ),lc.111ll1 ot! 
,

lop ,1111ll \,tm ld he. hl llatl1 tollll It, 1110W'I It.' l'++l llll 1 l dtl he. I)IC.SUllIII)IIOll (It \;Ilhdll, 

k\otlhd I++ a; lelh u ll l)' l .ll
 
, 
 .It is, no)ltd (11,1llh11'1C lq ofI pl+ 1 1 1, unldet.ol cl+.,I lslllltl~ll a+ndl "s lll,faL.'c l 

rx V10\0,l Ill+ thev ,lINC,.m+ IK (11 1111011 I)'ItOIC+ 10+t M+l id tl ;Il ,,111) 110h( 1 0 CLAr10..llll ir 

lproin , i, p"..",n.ll, Om;uLihic,' 

+ .
So tli"\ lld ,Ir~lt.C 111,l1 [lh It.)'pl tLOlc l:1IO1 ;llte ,is \a;lid Itoda~\ as i e klh. 25 e i agoI.I ) .. ,t.i. 

See , ... , Kadhm, Th,,e s+oll\,, eptet.'+l t is I, 1 *Te.' :noh)y Rc%,icv, ( April 1900() il .53. 
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early 1970s overturning Patent Ollice rJection, o1 compttr program-re
late(i jpltiCatioijS, few solit'vare developers loked.I tar the patent ss>le fIti 
protection alte t,'ro .S. Supreme ('ourt decisions it) the 197T0 ri'led that 
patent prolectioln %%,,as [lot available lortlr lh1. Ihs decisiol, %%ere 
generall. regiarlcd as',callinu into questimi the Mtentahility of all soltv.are 
imluovalmor,. ;iltilotlh ',()fie Cotlintud to e for their ,oftwl\arcptlletlc paets 

ill o ltidit h,l d dec i ion
no\ atrllstas an enthese ,.1 " 

,A,,s the Ie tL'C, chase. dcspite tIre sCee.ling ia1970 it ,.lilbii1 of. cop\
rilIhtlprtteclmio ar copull Uter pra rralll,. tIe sott 'arelld ,lr, \,ias, ,till rely
til prircipall', atllrlade secre'' and liceisin, a reetlet,. Patents seirealt 
larvelv. iI not totmillk, u inis;,ulable lr proglail inlnirmititm,. ( )ccasiollal 
StUigeStiOls \%ere made that a nes, lorol legal protection for comptler 

progrits, ,hul bte heiCed. 1)at the plract.:c of tIe dla \wa trael secrecy 
and licensi',. and the dcoturse ibotl additioal prtection wis focue,,d 
overwhe,' ul inil. n cii.,,rihtl 

)uriguthle I'd ',uter resCarch contnllltlitv97(k tle comp sien',cl 
,gre SubSttiill in ,uet. Altihough more ,oltlare a,,sh.eiir distributed 

unlder rtricti\ ecelrin' rereem',rrt. muitclh otmtkare. as , ll as illovative 
dCl, aboL t%,, o deh) ,plt',a,. ctinetl.d to be eXchlarlleed am11onIg 

re,,erchtire ill ;hm field. lhC results of ruch 01 thi,, researckh \\ere pub
liheld and discus'sed ope\nl, al research coll ererr'e,. Toward the eod (4 this 
periord. atnumber aif irmiportant research ideas began to irake thllci \ iilto 
Coi e11rCal c) I" sll ot eenl asI reearch byI ets. th a', 11 A, anl ilpll)eLdlil'Ilt tar 
eomrputer scientis becalus tie Crarrar)Irci' [lded illise atcr\tlltulr'es 0ta 
tile research had heeln publihed. Rewarchrs duriar lin , period did not. la'ir 
the most part. seek praprictar\ rights in their ,othlkts a marsaltware ideas, 
althrlrhlr other rewarls (,uch a, tenurc Or recarUzuition in tire field) were 
available to thouse wh.Iios innovatiVe.:earch \a+s pulisird. 

Phase 3: h'h 19I80s 

Fouar sirllt.icanit develop lents irr the l 9 80s chanrgtd tire landscape of' 
the solt5, are iridustrv aid tie intellectual property rights Conlcerns of tlhose 
who developeud sotware. Tlsor serC deTloiMCnts,, i ire cirmputing fielh: 
two were leilal de\elrpinlerts. 

The 'irst signfiliica nil i:0anpuitinl dC elolpilert %a, tie irntrotaiuMilr to Ire 
market of' tile personal couputer (W(' . a machirne rrrtde possible b\ im
provermenrts ira tile de,igni of seni uductor chips, both a, rntnlrrv starague 

,I I Gwtl.%014 1A \ . If, .11w. 44 .S. 6A 411)72 ) ind I'm t,-i \ . I/hI. 4 37 U S.. 5X44 (i 197,. 

These cast's ar' t. caassc atilnt'l hl in Saritl n,I.,upra n te S. 
121d.
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devices atid a, processin units. A second \,wals the visible commcrcial 
success Of sortie carls P( applicatiotis soltac--Inosl notably. Visiclic.
 
aid thell LOts 1-2-3 - hi.'h Sitniieatl 'cotribluted it)the denand. for
 
K's Is\%ell as takir , Ither sllsa d\ doe)':, isirc thilt
drc fortLIIcs could
 
hc b,\d c.Iliti soi.s ltfae. \With these def,'h irile thebase, for iI l ge
 

,Imas mIkIet illsIl.its ae ,,as irll ilplace. 
co erIIllLJ1u' bCeal. to r0Ii.li/C Olillit ko,;ISu)liritltitl' period. t I i;ilk+.iltIrrs 


to the.ir a(s atlic t) lticorie otlhls toIdes,,lop application prrr1illlis that
 
could be e\cl'uted on theli brand of kcterIiiIl's. One form ofl' CILlrN.t'a 
mitent iris ohskd ltIakiri, a\ailable to soss arIe d"clopers vlit\ cI interlace
 
informiiatiaoii vsuld be icssar for dlclo,,hlpiit of application pro(grilllis
 
that tould intelact .,s itl ilte operlatil S ,etll)sot lta rpo ided s,ith the
 
velldol", oliputrs I inifolliation tllhat iiehil otlllr ,isc ha'. b c.i maintairred
 
is i tlde sce't). .\rltlIfr lorii ofl iicoiriwcrtiel, sla pionecred b Apple
 
('orr1ipitr.". MRi 1 reCleiLi'e1l the poititiatl salluc to cotnsutieiIl (ald niti
riatls, to Apple) of h t relili, s cotiSt'i t "lhok did leel' 1) the
 

]applic !tiisn l'ji deCelIe to fril o)ir AppIl ctnIlpiter N. ,.\jiph deselrtiri 

opd dtiC lirlIlri letr applications desopers to i LillIt'tlucnill ilth 

tioi of thi ,, consistent look arid lhel.
 

The filst i11tipo-taint l des, ole sits place s,iein
t.cl hloillctt sInch ill 

Ile fil"SUC lu' Itl ,Illslsu-nitlrke tid pplicttitis ir II.trod d
soislm ae sser, 

irto tlheitiarket s paissauc .itell iill.lits to lie Ci0j)\ riehl s tIue in
\,ts oh 

e 
as ailalle tn ciiiptitr pril T+hese atllidItieri \s ie tlnteL.d tt llIile 

I9tl to reso, tire irnnc ri,,liUbl iit sshLthier .lt .\irht pItIteCtiiti \%its 
illl+,s. t t . 

itt+rnriit'lhlditinll tnt tle \rtiia11, ('i lnrii,isSiiil oti N.\% ]CtlIi tn-iC l I s s 
of (tij+,,riehtei \ orks 1itN i)\Il hil e,,tblishe+d t studs, iJ, li.h (Cto rrL', 


p o tltti lire (i<,Il
inuinbe r l "less tihlt't\. iue,, rl c w riittl ,.o.irks,,
rl-ittl erril~hl,,s/l,.' the s ri~teri lnaiture tnit + rii ldtt't , ss Ihi mitiilt th,_ett 

hMIlouri prini'cted 

~iss.+. i i's I irtl Ie ', Ill.\l;ilslli(i it the un slris tt
 

,,.rir sNoiIrtih like is,mtteti t\ts thaft h beTn bs\ Ctip.,rii.,hlit 
"l'h ) eji iinte.l sli, SI. holiii 

.2l" itt \ . l 1121 tIh-1Cltt..'l it. htiW Iitti lou lil lie'\ nl I Ic)l tlri tiiti 

it,lit_' l ('ittrj iliitit i l also b, a inr I t cii,,t+ ielit 111;11r',. 
tIu 'I.'lmt l il lldtl' he ' ill utu i1 t)Ot~ p lit'+lll. d ,- I',illt C LO L +,.l- r+ll lu.,lmrc, lt h ,i\sII ttti. l i i(s Nh t ltltreh sl a rlllrtis lit' lu

t._itu,,iite JIi~iiI 'lnrnli~lt~l tti.tii lut ritile lhiisiiritdtlnrtehhtitrr , re,ttts 

l110h1l1itS bt'trurse tile tirst pruiditL 11nSarle 01t tIre il t)ire' ipet riket ssUnld 
diSil)el 111CSt,,tL. ((i ltO N,,rs i th Stih VIteIr.(Ctuit 1 t1111112", Lal, 


t
 
Wihc h\t tll
e.itr 'ltilullln . pii ' . t lii nl i l tCi tICinh I.I .lniimtniimnit,. 

J 
be 'en ll +,i 2.hasI thUlcl, l %wu.h' eI See."tSamltlcl',7 l1tH[C14S¢c C('("NTI' replit, ,,tpjnanott. 7
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doubts on the availability of palcit prolection IIr soltylt.rc. ('(INlI comli
dence ill c(pyright poltcctiiii brI mcomiitr piriograms %,,I , ilartl, I,hasdx , aso 
oti an cconotliicl .' 'i iii it had CO'tlliiiii',, cl,'d. This, CCOt)llii " stiild, ri arde'd 
copilyriht ;is snuitahlc for o t,prmlicctili ilrc ;al l'alliuIIuii)Ori/cid Cop\ilul
after Sal CII thc fir,,t o o) iVi ii the iarkclplacc. xxhil. tostcrilu fh 
d¢\cio)Iiiii1 Of iitljICIitiMII c\ rca lcd pViorai,,, Th i c\+(C()NH niajol-it

pressed confidence that jud.cs \tild he ahic 
 to0tvrax Ii.c", hCIxt 1r)\cci 
iecitd c\presioni ideas ,iiihldi.d Illi'OiirL'ilis,
 
juSl as [hIle did rIlthiClx xxii, ili kiiidsof cop id'iltcd vxbk..
 

aiud Uillprot.Cci 	 iII coiiincr 

\ sll'olI2 disxcIi'i'i xlcx x, s c\)rc',scd b\ liht 	 no\ l,,l Jolh illHirs '. 
ollc fe ill icl hcrs O lit' ('()[l t co(ilili n l, xh, l 't .r Cd 1r11c2h,+ij l ilili: as 
tol) 111MIchiitl+ +t IC1 Ihe jr IMCCtICt h i\ i'c)li t ;I\,, licrSct' xallud thal fhie
Sol,.xarc lldUi-,l\ hit l it)i lli llI 10 Ce e tilt.e Ci,,,.' t lIidLIC. \C 'SiVCc\1'or 
SOIiiix arc. i)ua aCIi.IlC (lt t*lde sCCC'. ll\ndCO.ight ccnicd',l.l ) iiii 
ancllpatlhlc xxili opWiciis hiii'ial iiinctillollt ti onIOlicW. iicdiSSCi
niation 	oll k 111 ICI)2C.
 

,'\tuththrCI dex ,iiii li'i,
lt Lhtlliiii pclid \a [IriC.,ihlth\a the ('a Officc 
droippcd its carli r rtliiirciiiciil that fle fill I'\l OfISCIJC.r.C IC. he dC)j ,ilcd 
With it. N th l hid 2las cs (i.o\%0 l11, lilS , , _15pa source code had to Ile 
dcposicd ho cl_IsIlr a I)IOlI)rail. The Ollic ail, ticciCi d iit hatd ilC tihjcctitll 
if [lic c lighl g t) lll'cr ',hackcd O)l ",tc lirltitlls, Cl' Ilic dfie lsI)Oicd sUI'iCi
 

oldC SO( 
as. not ) I[ r',v,.l iir'adc NcC'r ls. This i.%, pOlii.\ x as said to be
 
conisistciin ithf iihI rili cll ihaitth:1 lill plliCisi ,l and
cl\ ,stti protected 

unpiiblishecd xxCorks alike, 
 iii LCntrist ito [Il prior stittitl's,that hud prit'cl.d
 
illailv plli ,hcd A orls.!,
 

'W ith fil.. e.li.tliiiit )C t lOW r.ofiI ,sarcii lh'i l allIcIi diMlciIts. st0)tixxarc
 
deeclopcrs had a l. al lciicdx 
 iI [hi c\cill thlat sl,Iliclic bct)ai louliass-

Inarket c\act orII-car-c\aci ctllic. CI C xph l r lll1ais
hethco cl ," [ec Il cttl lcii-

I iic h iii [llIlhi l+rt ii. lisit priiIl . [Ileti(l x.ith l Of the CIllj > rielht 

firsst aic c..')i r i casesi iiix Clix iii! Cl thel ,iIC (If-sub-
Cirs', d .tlj+, 
slillial pllorttli ls 0I1 pIo 'ld;Cil Codi. iiid iii htll . lk2.' C.Cllri 

, 
ICFillid Ld lpxldiih 

in in cifiiciii. ( C~j.\ ih litti ltO il file Mid- atd late ITC)0 l'c,'ma lo 
grappl xxilh CiIt..mis Ctt x' lat, hcsidcsll ah I)rl 	 'illg Code. Olp, rig t plrtp,
teds a ini ctl u1ii ltc pr ati)s1l,. BccL'a Lisclhi "+-, d ir+ ilit 1 lhliatiii
 
iflccts the l l
cu rreiit lei. traiii x'C%l l)i" thfofle j ) ccCli t i clliijlitlel jilC)
gramts. the issus rl h, thii.,e xxiii hc dCahi ,,x ill hiC iicxtha\c, lie IctiCli. 

As iNtl 'C(I iiiiiissihiIr lcrSCv aiin uiaLcd. ',,ltx ar.. LICxhci ClcS did 
niot 	 gixc up licar "alins ott[lie \aiabic trladc scrcs embofdie..d il their 
prolgraimis aiter clacnICIofll tie I t)XI) iicoiuiicnix It thc, copls\ right staicll.. 

cSC C.t. R.I kCII. ilI Il CIL.+ ,111) kliC I '."ii lL l .i si;l I ltS l'M.1l LtClC tllt li so ariIe+. 
,47 11. hit.+I.. Rev¢. I I ;I 1 98(1). 
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To protect those secrets, developers began distributing their products in 
inciCliie-reaildbilc~bu h)riill, often relying on "shrink-wrap'" licensing agreements 
to lilnit ConlSle riehtS ill the sof't\VIre." SerioLs questions exist at'JI[tll the 
enforceability of shrink-x\rap licenses, some because of their dubious con-
Iractual character " and Some because of' provisions that aim Ito deprive 
consuimliers of rights confterred b the copyright statute.IS That has not led, 
however, to their disuse. 

One conlultotn trade sec.et-relatCd provision of shrink-wrap licenses, its 
w\.ell as of niany negotiate'I licenses, is a prohibition against decoinpilhatiot 
or disassnCihl, of' the protrain code. Such provisions are relied ',na! the 
basis of, sot,.aire developer itssertions ,that notmtithstandiii- the mass distri
buthio of t proIraMin, the program shouhOld be treated Is tuptublisled Copy-
Jiehted \\orks as M, n defense, b'] i1o hiclivirtually fih use can le rlaisC. L

Those \ ho seek to pr\et decompilation of' rool'llIS tend to assert 
that ic. decomipilation in\oles )making ian) t holilllhri/ed copy of" the p)ro
0rai. it cinslituitcs an improper uieans of' otlailine trade secrets inl the 
priigraili. L;iler this theory, decompilation of) program code results inl three 
Utla\ fuIl acts: copx'right i lfringement (because of tile unauthorized copy 
made during tile decompi lation F,r ). trade secret misappropriation (be
cause the secret has heen obtained by improper meills, i.e., by copyright 

ItSluirInk-\iap lik'Insn itgrecl lnime pr int rni ierted he ,,eell tite boxins collntiill l 

ihe ,it.cs oll MIIch lie ,ofilare I, loilded and ite cear1 plaiic Covering tlhe box. The toriiix 
iypically tia,.e .oldface illlrucilioln to lead tile l'orill before openllill2 the package, and illfnki 
ftile Cons ierIithat by opellillg tile package. (lItecon uii aegre to all oi lhe lernllll ct aiined in 

of Muc l i hoah,,a'ratiii 

Cannoi e made i 1ie ,oli ale. S rimnk-\iap agreeie ni iS picall. iiioilite col sitt er ttail 

Ile ol 01e iS 1i0 lio .llx.'l*tf it Coo of tlie oI .iiC . bill alit ,ceeI of ilt st \ill l a. i lt 
breach Of teili Oi iIVeixi, I'-' o all of cr i/Lil ii1 use of 

tile lorl, olll .lid I l % , anidtolher" o vlich pelrlail to un S ithi llCan and 

iis tile iL; Celtcit kill tellolliliC hi't01 
file progrnll. t)epti\ tL W L'Ootl oolner tilie ;iiI l "ofa-ii f' it .oJf O* f tile soa c tilare ix 
,aiid to b tlie k\ i\ to :i\ oil thil proio isio , ' 17 1 S.C 'ec. 117 that crall ellaili ri liix io 

tl ili aiid makIki b l)iLOio soll%,re r ihit gtflll.d Oll\ 1 0 5 ofr"li s (11ftc -ll i i tii 
copi c,. 

17Sc. e... Ilaiet. ('oilitlac rihiplxix,a aI, luhle i to ulectlitl iiiiellecIuial trricriry righii, 
llir NtwiltV,;a tDasi, 

"')ne illepcll;tc coiiil d'c. ioii ha silitik dos, poltliollns of a ,tat' las, pnpllirutig Ito salidhle 

Ini cu't ei , 20)1 .'. I.. Re,. 115 I 1 1 "1X. 

shil nk- . ratl lre ili Iolii i lAl iie Of c,. iil a allsbilLe'a. dlelil triL ll liiiig2it lile Iillttt 5\kl" ill 
cotllici \s it policici,undc'rllu fIc thed lerl Lo)Vri11 lks. See I l111 ('I Qis',i. d /
nor., .,. 1847 F.2 255 i ii h Ci. 198). See ao Rice. licetlixiii ilie us of coiipiiier 

,ploglat Copies and tihe ('up. riglhl A&' lis sale loiiine..13 Jiirilii. J, 157 ( 199Ii). 
I'llaipci jrl Tho I'uhloh<'r, I %. + n prm,,.% -171 ;.S. 53 I 1984) (fir ue 

rarels availabhle is to uiipitihisied ''itlxN But c.i.scl.aST Frolliier ('onereice Repolt on 
ciiprili pritectioli lot ,omipuer sotmr;ir. .1 iirihn. J. 5 1119) ) 

reportiiig a c'Oiiseiwx i of' 
iiile ,.lietnaltroprI,. there pi to tilecholir" thal uile, ate cilid Coiirntracilalr isiort, cinlrirary. 
dICC'Ol1I)i]illt it prOgralni it) sttdy it conteiiits ,hiould lie tet. ed ids it "f ir nlx "c 

http:statute.IS
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infringement), and a breach of the licensing agreement (which prohibits 
decompilation). 

Under this theory, copyright law would become the legal instrument by 
which trade secrecy could he maintained in a Inass-marketed product, rather 
than i law that promotes the dissemination of knowledge. Others regard 
deconlipil tion as a lair use of a mass-marketed program and, shrink-wrap 
restrictions to tle contrary, as uiieiforceable. This issue has been litigated 

"intile United States, but has not yet been reso lveddeinitively. ' The issue 
remains controversial both witnin the United States and abroad. 

A second important legal development in tileearly 1980s--although 
one that took some time to become apparent--was a substantial shift in the 
U.S. Patent and Tradenmark Office ('T()) policy concerning the patentability 
of computer program-related inventions. This change occurred after the 
1981 decision by tileU.S. Suprete ('ot' in DiamMd sV.I)ihr, which ruled 
that a rubber curing process, one ClCment of which was a corrrpinter pro
gral, was a patentable process. ()n its face. tileI)ichr decision seemed 
consistent with the 1966 Patent Office policy arid seemed. therefore, not 
likely to lead to a significant change ilpatent policy regarding software 
innovations.2 I By the nlid-t980s, however, the v'[(I had come to construe 
the Coturt's Riling brtadl+ and started issuing a wide variety of corputer 
prograum-related patents. Only '"nrathernatical algorithms in die abstract" 
were now thought unlpterniable. Word of the I()'Os new receptivity to 
softs, are patert ;applications spread within :ie patent bar and gradually to 
soft ware developers. 

uiring tileearly arid rlid-1980s, both the COMlnuter science field and 
tile Innovative ideas in compIutersoftware industry grew very significantlv. 
science and related research fields wcre widel) publ ished aiLd d issernli
nated. Software \was still exchanged by researchers, but a new sensitivity to 
intellectual property rights began to arise, with geererl recognition that 
unat,thorized copying of software nlight infrinige copyrights, especially if 
done with a commercial purpose. This was iot perceived as presentting a 
serifius obstacle toIresearch, for it was generally Understood that it 
reimplementation of the programn (writing One's own code) would be 

2ltrl/)ort IU' lulw,,~tI'r'ott.( .tT,v. .(!o, ,c,,nt A . ("otTO.. BNA)i~ttun 219 ti.S.t'.Q. 

45(1 It). tdaho It)3 (dlecomopilation \as in:'ri lg+,Lnv t F or v. U C(orp.,entl l...oo. . hiden 
623 F. Supp. 1485 I). Minn. 19)5) uecoumpdatito %%as noti lrinhi emenn). tt,'ever, [lie Ninrh 
Circuit ColrI or Appeat' decision todissol'e an iuilnction aeaintslAccolade Solrware in a 
suit trought by Sega I'ierpriws. %.hich had :Ale.¢d iniiringemecn on the sole uround tha a 
copy had 1een ti make ILo lpariie pI )gralll.ia,le itfluentill ini p)el ldinlgothermiiade 

collis totreat (dec)mlhti n as use.latir 

tU.S. 981 1.21lJiamtu d v. lOichr. 45) 175 (It l a discussion of the PlO's change in interpre

ration otthe patnteability of program-relat'd inventions after I)ichr. see Samuelson, supra nle 
S. 



293 A Case Study on Compuer Progranis 

noninfringing. 22 Also, much of tile software (and ideas about software) 
exchanged by researchers during the early and mid-19SOs occurred outside 
the commercial marketplace. Increasingly, the exchanges took place with 
the aid of governnment-subsidized networks of computers. 

Software firms often benefited from the plenliful availability of re
search about sol'tware, itswell as Irom the availability of highly trained 
researchers who could be recruited as employees. Software developers 
begani investing more heavily in research and development work. Some of 
the results of this research was pubIished and/or exchanged at technical 
conferences, bu (tellChwas kept as a trade secret and incorporated ill new 
products. 

By the late 1980s, concerns began arising in the computer science and 
related fields, as well as ill the software industry and tie legal community. 
about the (lee of intellectual properly protection needed to promote a 
conlinuatiol of the hiilh level of innovation in Ile solftware industry. -3 Al
thoLgl lost software dexelopmeit firuts, researchers, and manutfacturers of 
conPliters designed to be compatible with the leading Ifins' machines seemed 
to think that copyright (complemenled by trade secrecy) was adequl1'e to 
their needs, the changing self-perception of several major computer manu
'acturers led tIhem to push for more and "'stronger" protection. (This con
cern has been shared by some successful software f'irnlswhose I1o0'O popu-
Iar programs Were being "'cloned" by competitors.) Ilaving come to realize 
that software was where the principal money of tile futue would be made. 
these computer firms began reconceiving them,elves as software develop
ers. As they did so, their perspective on software prtcton issues changed 
as well. If they were going to invest insotvtxarc development, they wanted 
'strong" protection for it. They ilave, aS a.consequence, become among tile 
most vocal advocates of strong copyright, as well as of patent protection for 
comnpter progralls. 24 

22Samnuelso and Glushko. Comparing the views of lawyers and User interface designers on 
the software copyright "look and feel"lawsuits. 3( Jurim. J. 12 1(1989) (reporting the rCsttlts 
of a survey reflecting this view). 

2311. 
241BN Corp.. Apple Computer Corp.. and Digital Equipment Corp. have been especially 

prominent adv0caeCS on these intellectual property issues. 1I3M. several other computer manu
facturers. and a computer manufacturers association argued to the U.S. Supreme Court during 
the Benson appeal in the early lt 7l0s that patent protection should not he available for comUpt
er program innovations. This is not their posilion today. 
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CURRENT LE(;AL APPROACHE'S
 
IN THE UNITED STATI'ES
 

Software developers in the United States are currently protecting solt
ware products throtigh one or More of the fllov,il- egalI prolectiol iecha
nisins: copyright, trade secret, and/or patent law. Licensing agreements 
often supplement these ftlms ofl protction. Somfie lt'tware licensingC a..crCC

nients are negotiated %61t itndividual customers: others are printed torms 
l'ound tnder the plastic shrink-\mrap of a tnass-lnarketed package.> Few 
developers rely on only one form of legal protection. l)evelopers seetll to 
differ somewhat on the mix of'lecal protection mechanisms they employ its 
well as on the degree of protection they expect Irol each lecal device. 

Althouh the availailit\ of intellectual propertlV protection has unlIUeS
tionably' contributed to the g'rowth and prosperity of the 1U.S. soltware ill
dustrv, some in the itndustry and illthe resea'ch community arC con1cerCIed 
Ihat ittuovatiou and clunpetim in [his itldultstrv will he impeded rather than 
enhanced if existinc intellectual property' rigltls are construd very broadly. 2  ' 

Others, however, wonr that courts u1t not Cons11tru intllCectUal proplrty 
rights broadly enoughIto protect what is most valuable abot soltware, and 
if too little protection is aV'ailahC. thereC_ ml1ay be insutficiCllt incentives to 
invest in software development: hence innovalion and competition may be 
retarded throu1h Underprotection. 7 Still others (mainly lawyers) are confi
dent that the softv,ar industry will contine to irSpt' aid grow under the 
existing intellectual property regimes as the courts 'fill oul' tile details of 
software protection ort a case-by-case basis as they have been doing for the 
past several years.> 

5OIIc ftiini thaitstil uiicNs sot! oarc loum othcr colttodities diNtrilhitcd in tilegeneral 
narkctplace is hierari\ otUllrighl sale', of sollwarc to c llnslolCrs. \lost 

, 
ill fileofl 'onunliotilic'

matkeiltacc arc distiribitcd on a sale basis. Puhlishcrs sell copies of coprighltt books: 
mianulacltrc.s sellnmachtincs l patcld hlIn solftare scilbrty.il h cLoillpoicills: tcvclopcrl ocr

o liccnsilli-ol 

alndt trcc\arc arc distribiitcd on a C'odiitioilal basis. 

Allolhcl thing that distiiluislcs soll\arc hon other coninicrcial prodtlst is tliat So tlansV 
difflcrcnt lcal lnlechanismns sccni Io bc a\ailablc toit. Fvcn aiCer clilnoIll 01 the (op riglt 
Act of 1 7 \ihich lt l tie first c tcndellt cdcral cOp.\ roil) h rotelut inpdiihe 

\\h hning ditsrihiulc propiraii,,Mhat purports Iohe a hiams. t\ell sharcs.\salc 

. lin ion! 10 
\\isks. copyrilit is still- soll\ale c\ccpcud - largclv utiliied b\ those 0 ho commliercially (its

tribute Cticir \\orksn aIt that tlc\itabl\ Irltc secrti l i lot fil"\orktntanner forecloscs s lct 

(since puhlicatio! discloscs tihe nsof \work). Nor has patct prolcction pievio slyCont thie 
beel a\ailahle t tic ccssNse cnlitled ila \\intcllctual p i coiLsrighted rit.lii. 

2''Saluclon and (ilnhko., slira nlow 22 rcporlilg ilcrcsills of a Nilrvcvy of uscr interface 

designers C. 
27Scc, cii.. A. (lapcs, Solfwarc. (opyright. and Conpctition Ct)X'C. 
28Maicr. Soft warc protcct ion-ittcgral ing patcni. copyright, and t radc secret law. 29 Idea 

113 (1987).
 

http:cilbrty.il
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What's Not Controversial 

Although the main purpose of' the liscussiOn of current approaches is to 
give an overview ot thle principal intllectual properly issues abotll wdhich 
there is controversy in tihe technical and cIll coimiunities. it iay he wise 
to begin with irecognition a nilmlllbCr of intelle.'cltial issus istoofl rioel)0ri)t 

which there is today no siunil'icall conlro\ers\. l),escrihil, only [he as
pects of the lecal environment asin \ lIch controersic,, esxistto \tld risk 
creating i in iSiIlIressiOln abot saisic'tiOll ialln are developersIIh,! tl 

i,,+rS 

use to prolect their and their clients* products. 
OnC incoInro ot' tle current is tie use 

and I haC \kilh so11c asp.cts, o1 iitCllctClual property rights tihey no\ 

ersial ascl)tC lecal endiroinent 
of' cop'right to protect aailst exact or llear-exact Copyinig of prorai code. 
Another is the use o't copyright to protect cCrtaii in ects of User interlaics, 
such IsvidenieiC Urphics, thlltare easily identifiable as "'xpressive" in a 
traditional colpyright sCnsC. Also relively uncontllroversia.l iS tL' use of" 
copyright protlcction for 1ls -leCel strUctlurall delails of programs. Such istile 
illstrLCtiOn-b-inst.,IrUcliotn se.qttceilt.Cof' the cide. 

The use oftIrade secret pr ltection for Ihe source code of proigratlls and 
olher interially held documents coicerning programi designi ind the like is 
Similarly uncontirosersial. So too is the use of licensing a rellents nlegoli
ieted with individual custOliers under sitich Irade secret sol'tare is made 
available to licensees whell the numIber o1' licCn sees" is relali\ely Sa,1ll ai 
when there is I raCsOnIblC [pro)pet'Ct'of ciLriI thiat licensees %willtake 
adqatte miaures to proltet the secrecy of the sol'tsarc. Paient proiectiol 
Ior industrial processes that have computer program elements, such as the 
rubber curing process in the I)i'hr ease, is also incolltroversial. 

Substantial controversies exist. howevCr, about tile licalin (ifllcyl'),
right law to protect tlier aspects o1 sof'wlre, abotl patCnt protection 0"for 
other kinds of soft'arc innovaliol,. aibout the eil'orceability of' shrink -wrap 
Iicensin aureemliellts, thlmanner which the \aIrioisand about e in fo'rmls Of 
legal prottection wemiiol, available to soltware developers interrelate in 
the prolection of' prograli elements (e.g.. thle extent to which copyright and 
trade secret prolection can coexist in massimarkeled oltware). 

tiA "translation" of a program frot one programming language to another in i re ated 

family of programmning tangtiages % of the programvould tikely he regarded as an intringenten 
copyright, even Ihotgh there might he no titeral similarities hetween Ihe iwo programs. See . 
e.g., LaST Fronlier Conference Report. supra note 19. 
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Controversies Arising From Whelan v. Jaslow 

Because quite a number of the most contentious copyright issues arise 
from the Whelani v. ,Iaslow decision, this subsection focuses oi that case. 
In the Summer oI' 1986, the Third Circuit Court of Appeals affirmed a trial 
court decision in 'avor of Whelan Associates in its sol'tware copyright law
suit against Jaslow Dental Laboratories.' Jaslow's program t'or nianaging 
dental lab business functions Used sotme 1'the same data atild file structures 
ats Whelan's program (to which Jaslow had access. and five slb'ltines of 
Jaslow's program l'unctioned very similrly to Whelan's. The trial court 
inferred that there wcre substantial similarities in the tnderl.ing stricture 
of tie twvo programs based largcly on a ctcmparison of similarities in the 
user interfaces of ': programs, tholught!wIo senvc user interface similarities 
were not the basis for the infringenment claim. Jaslow's principal dhefclse 
was that Whelan's copyright protectcd only against exact .opying of' pro
gram code, and si nec there were no litera Iimilriies between tlie pro
grans, no copyright inlringenent had occurred. 

In1its opinion ol this alppeail, the Third Circuit slated that copyright 
protection was available lor tie *'structure, seqence. and organi/ation' (SSO)
of' a program, not just the prograin code. (The Court did not distinguish 
between high- and low-level structural eatures Of' a programl.) The Court 
analogized copyright protectiyn lor proirani.S.m ito the copyright protection 

available for such things as detailed plot sequences ill novels. The court 
also emllphasized that the coding of a program was iniilor part of' the costa 
of development of a program. The court e\pressed fear ilt if" copyright 
protection was not accorded to .sO. there w'Uld be iStifficlent incentives 
to invest in the development of' soltware. 

The Third Circuit%, Il/h, decision also quoted wvilt approval froni 
that part of the trial court opinion statin that similarities in the manner in 
which programs fttnctionled could sCeve as a basis for a finding of copyright 
infringement. Althottgh rec(IniZiine that user interface similarities did not 
necessarily mean that two programs had Similar underlying structures (thereby 
correctingi an error the trial jud.ee had mare), the ajpellate Court thought 
that user interface sinilarities iil still be sonic evidence of underlying 
struciural similarities. In conjunciion with other evidence iii the case, tie 
Third Circuit decided that infringenent had properly been I0und. 

Although a number of controversies have arisen out of the (Vli/c/a 
opinion, the aspect of the opinion that has received the greatest attention is 
the test the Court used for determining copyright infringement in Ctomnu11tlter 

30 Whelan As.ociates, Inc. v.Jaslow DentalLaboratories, Inc. 797 F.2d 1222 (3d Cir. 1986). 
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program cases. The "'Whean test" regards the general purpose or Ifunction 
of a program as its unprotectable 'idea.- All else about tile program is. 
under the Wheaun test. protectable "expression- unless there is only one or a 
very small number of ways to achieve the func<t on (in which case idea and 
expression are said to he 'nierged.' and what would otherwise he expres
sion is treated as an ideaL). The sotle delense this Itst contemplates tor one 
%llo has copied anythilg mor, detai led than the general function of another 
program is that copying that detail was "'necessary" o pertforn that progiam 
function. If there is in the marketplace another program that does the 
functioti differently. courts applying the Whhi/an test have generally been 
persuaded that the copying wa: unjustified and that what was taken must 
have been "ey pressive." 

AIthough the Ulh/In test has been used in a number of subsequent 
cases, including tile \,ell-puhliicied Louis v. Iaperhack case,1 snlie jeudges 
have rejected it as inconsistent with copyright law and tradition, or have 
found ways to distinish the 1ihe,/an case shen employing its test would 
have resulted in a finding of* infringement. t' 

Many commentators assert that the Whe/ln test interprets copyright 
protection too expansively." Although the court in Wh'/can did not seel to 
realize it. the Wlhan test ,ould gi..e much broader copyright protection to 
computer prograitls than has traditionally been given to novels and play, 
%,ihichare anltg the artistic aiid fanciful wkorks itenerally accorded a broader 
scope of protectioni than functional kinds of writings (of whicl program 

twould 'secm to be all example). The 'be/an test would forbid retse of' 
many things people in the field tend to regard as ideas. Sotne conitlleta
tors have suggested that Ibecause iinovation in sotltware tends to be of a 
more ilncrenental character that in some other fields, and especially given 
[the long duration of' copyright protection. the Whia interpretation of the 
scope of copyright is likely to substantially overprotect software. 

One lawvyer-econollist Professor Peter Mcneil, has observed that the 
model Of' innovation used by the economists who did tie study of software 
for (ONTt' is no\\ considered to be an outmoded approach. 17 Those econo-

I ..ol\ 1O 'lopmri'i (mp N. Pap'c:h S./ suim' Ini'l. 7401F. Supp. 37 (1). Mass. 199. 
12S.C. C. ( A'%n v,.,iI pa1)r F.2d 1256 (50C Ser'iie. 807 

('I . 1871 'Ind ( mpuarl t lm'.mhah'r ph lm v. A/n. Il,.. 23 U.S.P.Q. 2d 1241 I2d 
('ir. t992).;Ise... e.g.. ILaST Fionli,+r C'onf''eence Rep'ort, ,.,trr niole 11). 

-SSci.' c. i,, onSamul dll (and'luhko.,lpira note 22.
 
4

' +.'ll. An liiilat% i f the ,.opC of ,..tp;,righ t h:i l ' compuler progran s. 4rtin Stian. 

tL. Re\. 1045 (1989i. 
'Remark,of Peti Mcneil.. nnenherg Waifgion Program. Symposium on Iniellctual 

Pro.ptiy Riphi'. in Soll;a,.ic. Ma\ 20-21. 199t. 

http:Soll;a,.ic
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mists focused on a moldel that consilered what incent ivIes would be nCCded 
for development of individual programs in isolation. Today. economists 
would consider what protection would be iCeeded to I'osICI innovation ol .1 
more CUInuhltivc aid increnlcnital kind. such is has hireelv lypilied the 
software field. In addition, the economists oii whose work ('ONIU relied did 
not anticipate the networking potential of soflware and COnsI'etjutlCllly did tlOt 
study what provisions the lhts should make in response to this pheoll)menon. 
Mcneil hZIs stlceestel tha1t \.ilh the aid of their now more refined model of' 
innovation, econmlnists today inil make somiewhat different recoinmenda
lions on software protection than they did in the late 1970s for ('()NTU. 38 

As a mailer of copyright law, the principal problem with tile Whelan 
test is its incon palibilil\ with tile copyright statute, the Case law properly 
interpreting it, and traditional principles of copyright law. The copyright 
statute provides th1at iiot 01ly ideas, hut also processes, procedures, systems, 
aind illihods of operation, are unproteclable elements of copyrighted works. 9 

This provision codifies some Iong-staidiiihg principles derived fron U.S. 
copyrigllt cas law. such as the Stuprcole Court's ceiitury-old Baker v. Seden 
decision that ruled that a secoiid author did not infringe al first author's 
copyrighlt when Ile put into his ()\iI book substantially similar ledger sheets 
to those in tile first author's hook. The reason the Courl gave for its ruling 
\\ as that Selden's cop)Vrighl did not give him exclusive rights to the book
keeping svSIei. buot only to his explanation or description of it."" 'File 
ordering and arrangeillent of' columIiS a11d headings on the ledger sheets 
were p1irl of the syleli: t0 cet exclisive rights ill this, the ('OlUrt said Ihit 
Selden would have to get a patent. 

The s.atlllor excl sioii froi copyright protectinil for ietlhods pro
cesses. ani the like was added to tihe copyright slatille ill part to ensure that 
the scope of copllrighl iil coiliputer progranls would not be conmstrued too 
broadl\'. YCI. ill cses ll which the Whelan test has been etmploycd, the 
courts have teiided to fiid tie ipresence of protectable "exlpression" when 
tile)e perceive there to be more thai ia couplC of ways to pelrforin some 
fuilction. seilill 11ot to l'Cali/e thal there may be more than one "'lethod' 
or" -s'vselili" or "process'' for doing soiliething. none of' which is properly 
prolecled h)y copyright li\. The Whelan test dos not atteipt to excIlide 

1 i(ier speaker, ii tilei \le n'ivre S iiip ium relerred Io in little 37. in tluding t.ewis and 

Ann" Wells tiran' conih. cpres d (lie vie% ihait the incremental naiure of innovaiion in soft
\.ilr' \%its p'rlinclll Io)tle dereet intlltctual properly protction ihai should lie avatilable th 
so tw ar tl'l. helolpes. See alsoi Reiclinli. ('omputer programs its applied scienlific know-how: 
tImplieaicion,, ol coprighl prollicion Ior coiinereiali/ctd universii research, 42 Vantl. I.. Rev. 
631) ( 1989 1.

3 1117U.S.C. sec. 1(12(b) 1 188). 
4 (11(1 i .S. 9)9 (1 79t). 
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methods or processes t'ram the scope of copyright protection, and its recag
nition o ft jction2ity a' a limitation on the scope of copyright is triggered 
only when there ate no alternative ways to perform program ftunciions. 

kll/,lat,has been invoked by plaintitTs not only in cases ilvolvirng simi
larities in the internll srtctural design tea tures of programs. but also in 
many other kinds of cases. s.( ) can be consirncd to include internal inter
t'ace spocification, of a progra n, lie layout Of eiclnltls ill Iuser interlace,
 
and the sequoence t screen displays when proram iunctions are eXct uted.
 
anonl, other things. Even the lainner in which a pragralltunclions Ca11 he' 
said to be protectable by copyright law atleir W /m. The case law oil 
these issues and other software issucs is illcont'lici, and resllitiOll at' these 
controversies cannot be expected very soon. 

Traditionalist Versus StrongllProtcctionist View of'What Cop*yright
 
Law )oes and )oes Not Protect iii Computer Prograis
 

Traditional principles of copyright law, when applied to colputer Ill
gratls, wotld tild to yield lilly a "Ilin" scope of' protection1 tOr theln. 
Unquestionably', copyright proteliioni would exist tar the code ot' the pro
grall and the kinds ot' expressivc displa's generated when progral instruc
tions ;ire suci as explanatory text and fancitul graphics. which areexectitel, 
readily perceptible as traditional sublect malers af'copyright law. A tradi
tiolnalist would regard copyrigllt protection as not extending to functional 
elements of i program, whether at i high or low level t' abstraction, or to 
the Itictionil behavior that progranis exhibit. Nor would copyright prolec
lion be available for the applied know,-how embotdied in program1s. ihiclud
igl pIrogr'am logic. 1 Copyright prolection would also not be available Ior 
aloritlins or other StruIctural ahstractions ill stltware tllat are coIstittieilt 
elements of itproe.' Ilethod, or systeIll embodied in1atprogram. 

Eticient ways at' iiplelentinig itlunclion \would also not be p)"otcctlelo 
hy copvrighll latinllldCl te tradiitiolalist view, nor would aspects oft sol't
ware desiun Illat im ke the sltllwlre easier to lise Ibecalse this bears oil 
programi tuiltionality). The Iraditilnalist \would also not regard making i 
limitedtlnumber of' copies of' i program to siltt' it .a1tl extract interlace 
iltorliation or other itlCis 'ron the program as iltfriinig contluct, because 
Colmpuler programs are i kinld of work tor which it is necessary to make a 
copy to "read" ithetext of' the work. 42 Developing at program that incorpo
rates inlterl'ace information derived tronidecaonpilation would also, in tihe 
tralditionalist view, be loniinfringing colduct. 

41Reichnmn. supra ile 39. 

42 LST Frontier Report, supri nole 19. 
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If decompilhition and tileuse of interface information derived from tile 
study of decompiled code were to be infringing acts, the traditionalist would 
regard copyright as having been turned inside out, for instead of' promoting 
the dissemination of knowledge as has been its traditional purpose, copy
right law would hecone the principal meains by which trade secrets would 
he maintained in widely distrihuted copyrighted works. instead of' protect
ing only expressive elements of programs. copyright woldhbecome like a 
patent: a ieans by which to get exclusive rights to the configuration of i 
machine-without meeting stringent patent standards or following the strict 
procedures required to obtain patent prolection. This to would Seell to 
tUrn copyright inside Olit. 

Bec.use interfaces, algorithms, logic, and funitionalities of' programs 
are aspects of programs that make tIhem valuable, it is understandable that 
some of'ihose who seek to maxinize their financial returns oilsoftware 
investelntsilI have arg,'ued tha "'strong" copyrighl protection is or should be 
available for all Valuable fet'res of programs. either as part of' program 
SS() Or uinder the l1'he/'an "Ihere s-anolher-way-to-do-it" test.'" Congress 
steeims to have iniended for copyright law to be interpreted as to progrims 
ol a case-hy-case basis, and if courts delermine that valuable features should 
be considered "'expressive," the strong protectioni sts would applaud this 
common law evolution. If traditional concepts of copyrighi law and its 
purposes I nol provide an1ladequate degree of' proleclion for sof'vmarc inno
vation, Ihey see it as natural that copyright should grow to provide it. Strong 
prolectlionists tend to regard iraditionilists as sentimental luddites who do0 
not appreciate that what matters is for software to get the degree of protec
tion it needs from tihe law so that the indus ry will thrive. 

AlthoughtomllC Ctses, Ost notably the l'helw an lld Ltus decisions, 
have adopted the strong prolctioniist view, tralilionaliss will tend to re
gard these decisions as flawCd and unlikely to be affirmed in the long run 
becausi e they ire intconsistelt with the eX)ressed legislative intent to have 
traditional principles of copyright law applied to software. Some copyright 
traditionalists favor patent proticclion for software innovations oilthe ground 
that the viluable fllnCtional elenents of prog ams do nced protection to 
create proper incentives for investing in soft'ware innovations, but that this 
protection should come froml patent law, not from copyright law. 

43SeCpec ially Lotus Covo v. Palirhap'k ,(rp.rpir Sofltwa'rc M'l, 740 F.Supp. 37 (D. 
MIass. 1990) but see Brief' Aniicus Curiae f'Copyright Law Prot'essors, Lotus Developmnit 
Corp. v. Borland Int'l, Inc., Civ. No.90t-11662-K (filedOct. 3, 19911. 
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Controversy Over "Software Patents" 

Although some perceive patents as a way to protect valuable aspects of 
programs that cannot be protected by copyright law, those who argue for 
patents for soft ware innovations do not rely on the "gap-filling" concern
alone. As a legal matter, proponents of sottware patents oint ott that the 

patent statute makes ne , nonobvious, and useful -'processes" patentable. 
Programs themsel ,cs are processes; they also embody processes.-" Coln
puter hardwrare is clearly patentable. and it is a commonplace illtilecorn
putting field that any tasks for which a program can he written can also be 
implemented in hardware. This too) would seem to(support the patentability 
of software. 

Proponents also argue that protecting program innovations by patent 
law is consistent with the constitutional purpose of patent la, which is to 
prormote progress inl tile"useful arts.'- Comp)uter program innovations re 
tcclnoloical in nature, which is said to make them part of the useful arts to 
which the Constitution refers. Proponents insist that patent law has the 
same potential for promoting progress in tilesoftware field as it has had for 
promoting progress in other technological fields. They regard attacks on 
patents for software innovations as reflective of the passimg of tie frontier 
in the software industry, a painful transition period for some, but one neces
sary if the inlustry is to have sufficient incentives to invest in software 
de eolpilent. 

Sone within tilesoftware industry and the technical community, how
ever, olpose patents for software innovation .. Opponents tend to make 
two kinds of areument s against software patentS, often Without distinguish
ine between th em. One set of argunlenIs (ItleSt ions the ability of the PTo to 
deal %ell with software patent appl ications. Atnother set raises more funda
mental questions about software patents. Even assuiling2 that the PTO could 
begill to do a good job at issuing software patents, some qLuestiont whether 

4
"lSee. e.g..(hisum, supra nole ). The IT() porsition is that it will not issue pa ents for 

computer programls as such. Nowjithtlandjng tltt prograint inslrucltionis Ire just as much 

processes as the algorrithtns they implement, tile PTO regards program instructions as running
Mldftuoflthe "printed hater" rule. See Sau elson, s pra nrte see alsor stpra,:hut ('histilll. 
ile , for a critique ofi this aspelt.ol tthe PT' s pisition. Becaiise it %,ill riot issle tpateIts fot 
pro'ran irnstrructirons. tire PT() insists tile Ireio "s ,irelar palents." File1(1 says it issiles 

patents ollIlfor cr1ripitelr irrgrar ro l .ess.,,. See U.S. Iatenit arnd 'a]lfeltilkOflice alrid U.S. 
('upyright Office. P entu-Crpyrighrt Oiverlap Stuidy, plepared fr tie lhouse Sufbctiiirr [ltee Iri 
ttrtellecttial ['urpersl atl Ilte :\thininistratior raf Justice (M a I99 1) (referred tohereinrafter as 
"uverlap study').

45 See. e.g.. (arfinkel. Stalhnan, and Kaprr, Why patents are bad for soifware, Issues in 
Science atnruTechmology (Fall 1991 ). 
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innovation in tie software field will be properly promoted if patents be
come widely available 'r soltware innovations. The main points of both 
sets of arguments are developed below. 

Much of tihe discussion in the leclical coniunity has focused on 
"bad" software patents that have been issued by the pro. Soeic patents are 
considered bad because the innovation was, unbeknownst to the ro, al
ready in the state of' the art prior to the date of invention claimed in the 
patent. Others are considered had bcCalse critics assert that the innovations 
tlhey embody are too obvious to be deserving of patent prolectioll. Still 
others are saidito he had because tlhey are tantamount to a claim for per
forming a particulatr funCtiol h\' Computetr or to a claim for a law of nature, 
neither of, x hich is riCra ldel as patc'ntblC subject C'olaflatter. linls ab0hotnd 
that the iro, alter decades of" not keeping up wilh developments in this 
field, is so tar Out Of touch with what has hCell and is happening in the field 
as to be unable to make appropriate judgiients on novelly and nonobviousness 
issues. Other complaints relate to the oftice's inadequate classilication 
scheme for softare and lack of examiners with stable edutCliOll nd 
experience in computer science and reltCd tiClds to make a 'ipprOpriate judg

. 16issue.mients oilsol'tw patrtele 

A soinewvhat different point is made hy those who assert that the soft
ware indusltrv Ihs ii to its current size and prosperity tilh1'0r%\ without aid of 
patents. which causes them o qUestiol thle need for patents to promote 
innov\alion illhis illdsti ry. 17 The highly exclisioialry nture of' piltents 
(any use of the innovation without the patentee lermission is infi'iniging) 
conltrasts sharply xwith the tradition of" independent reinv'ention in this f'ield. 
The high expense asSocialted with obtaining and einforcing l+tns raises 

concerns Iboutl the increased barriers to entry that may be created by the 
patentino of sotware innovations. Since tuch of tileiilnovation in this 
industry has come from small firns, policies that inhibit entry by small 
firms may not promote innoxation inithis field inl the lo1ng rin. Similar 
questions arise as to whelher patents williipronmile a proper degree if' inno
xvation illan incremental industry SlcIh a1Sthe softxxaret. illdUStrV. It would be 
possible to undertake an econolnic slItuL'of condilions that have promoted 
and are promoting progress in the software industry to ser'e as a basis f'or a 
policy decision oilsot'ware patents, but this has lot hen dolle to date. 

Solle Comptelr scientists and mathematicians are also concerned about 
" patents that haxe been issuing for algorilhlms, i which they regard as dis

46 SCe Office ol Technology Asessmeni. Finding a titance: Computer Softlware, Intellectu
al Properly and the Challenge t''echnological Change. 8)-12 1992).o (May
47See, emg,, note t0.
Kahin, supra 
48Newell, The modeIs are broken! The Iltdels are broken!, 47 U. Pill. L. Rev. t1)23 (t986). 
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coveries of fundamental truths th:rt should not he owned by anyvone. Be-
CIise any Use of al Pattited algorithm within the scope of" the claims
whether by ln academic or a commercial programmer, whether one knew of 
the patent or noil-mav lbe an1infrinement, some worry that research on 
algorithms will le slowed do\n by the issuance of lgorithm patents. One 
mathematical Society has issued actcntlyl report oIpposinig the pateilting of 

algorithms. + , Others. ilncludinl Richard Stallman, have fOruHIc a leuCtle 
for Prooraminine Freedon. 

There is subsantial case hlw to Sulport the sol'tware patent opponent 
position, notwithstanlding the In change ill policv.' Three U.S. Supreme 
Court decisions have stated that computer p)rograIn algorithl]is arc tlateitabl 
subject matter. Other case lzaw affirms the tnlpatentability of processes that 
involve the manipulation of inl'oriation rather thal the tranflormaItion of 
matter tromh one physical late to another. 

One other concern worth mentioning if both patelts and cop\ rights are 
used to protect computer prograt in1)vat loll is \whether atmn eanin gfl1 bour nIdairy 
line Can be (rawn betwee n the patent and copyright domains as regard, 
sofltware. 5 1 A joill report of the U.S. vln) and tile Copyright Office optimis
tically concludes tMt 1r0 siglnilicant pIoblems will arise froni the coexist
en'ce ol these two irus, of protect ion for sol'tware because Copyright law 
will only fprotect PrograM "e\pression" whereas patent ltw will only protect 
program p'lrocesses- 52 

Notwithstandirn this report. I contInue to be coIncernield with the ltent/ 
copyright interl'ace because of the expmnsive interpretations Some cases, 
particularly IW/heIan. have given to the scope of copyright protectionl forprograms. This pre t'igu res a signilicant overlap of copyright and pi.teint law 

as to sof'tware innovations. This overlap would tidermine important eco
niomic and public policy goals of tie patent s\stem. which genlerally' leaves 
in the pulic domail those innovations not novel or nonob-,vions enoutgh to0 
be patented. Mere 'originality in a copvright sense is not enough to make 
an innovation in the useful arts protcctble under [.S. law.>1 

A concrete example iay help illustrate this concern. Some pateilt 
lawyers report getting patents On altalstructures for COIpIuLer programs. 

4 
NtlIntlll lliClI P'roui l11illu ."ioi'iiiw,i . Report of[tie (olllu .tneo ,.\t~ 'iint anll1ad tile I'aw. 

33 ()ptima 2 (June 199 ) 

51)S. Saminmlson, mtpla ite X. 
1111rnooiter domain tham oImi le, ,.-ai one ljlille a paten v itiel alcopyrillllh l It.

Algorithm patents. dpertiw o rtmowfhe clainis +rmerilicr. imia even lie irtrringed bN leading 

or \,rilim! article s a itbuliemll. 
52Overtlap +tudy, su'lia note 4-t. 
5 

0')ther iations hIave comp right- like industrial d+ign pin trote Ilaws. has.tionl The Unite d Slaieus 
Such I law only as to Semn111ittnductir chip tesigns. 
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The W1"helan decision relied in part on similarities in data structures to prove 
copyright infringement. Are data struclures "expressive" or "usefuL'? When 
one v,,nls to protect a data structure of0"a'program by copyright, does one 
merely call it part of' the SSO of' the program, whereas if' one wants to patent 
it, one calls it a method (i.e., a process) of organi/ing data for :ccomllish
ing certain results? Whalt iftanythinc does COpy,,right's CxcIlusion 1"'rom pro
tection ofl processes enbodied in Co)yrightcd works mean ts applied to data 
structires? No clear answer to these luesti ons emerges f'rom the case law. 

Nature of' Computer Programs and Exploration (f' 
a Modified Copyright Approach 

It may be that the deeper prblem is that computer programs, by their 
very nature, challenge or contradict some 'mtllnlentall assumptions of the 
existing intellectual property regimes. Underlyingithe existing regimes of 
cop)right and patent lw ac soiIC deeply ClbeddCd aIsSulptions a1boutL the 
very dilferent natuirC of' two kinds of' innovations that are Ihought to need 
very differe nt kinds of protectio ow ing to siie ilportant differences in 
the Cconolic conslCueCes of their protection.54 

In the Ullited SttCs, these i.Slmptions derive larely from the U.S. 
Constittlion, which specilically empowers ('otgress "'topromote tie progress 
of science Ji.e., knowledgel and useful ats Ii.e., technologvj, by securing 
for limited times to authors nd inventors the exclusive right to their respec
ive writings and liscoverie.s.'' This cliuse hias historically been pirsed as 

twoi seiparate clauses packaged together for convenience: oie giving Coll
gress powe' to enact liw\s aimed at proiiotinig ile progress of' knowledge by

iving auithors exclusive rights in their writings, anI the other giving Con

gress power to pronmote techtiologicail progress by ,i ving inventors exclti
sive rights in their technological discoveries. Copyrilght law implements 
the first power, and patent law the secotnd. 

Owing partlI y to the distinctions between writings and machines, which 
the constitJtiortal clause itself set ip, copyright liw Ihs excltded machines 

54
"t'he interchanaihitiy o' solfiware and hardwar' is a colmioiinplace noiiion ill the comptil

ilg tield. There are olien engineering and otiher reisojns liNone inigth prek'r to iiiipleimient 
.eriaiin IaliiCill lieJs ill Oii loeriii or anitthei. tFroni ihe staindpt i tch icaeatconl iotithe iiuntim 
Iy, it see stolisn kk iN ense il tiave illeltCCLudl properiy rules thai are draimiaitallt ditTreni 
tlerlitiig oil itch Choice is liid I', tie flori if' ini l t iliii li. It a t dardtsre iiip' ielln

laliilli is tho'seil. no(1C'c yllrighl prl ecitlion %%ill he i vailabl e and tilteni protc'tion will tie avail
aible only for invenlitive nc coniitneiins. 1ia sol'wmire Jiitementationi is ctiosen. copyri ti1 
protectionn aiises auilimni and pailcns, a leasi under tile existing PIO pratice, wouldiiacill, 
seem also available for inventive commiponhenis.

55Aiiicl,; 1, sec. 8. cl. 8. 

http:protection.54
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and other technological su bject matters from its domain.5"' Even when 
described in a copyrighted book, an innovation in the useful ars was con
sidered beyond the scope of copyright protection. The Supreme Courts
 

Bakc'r v.Selde, decision reflects this vicv, ot the constittional allocation.
 
Similarly, patent liv has historically excluded printed ilttcr (i.e.. the con
lent's of writiles ) from its domlain. notwithstanding the tact that printed
 

57 
lmatter ilnN' beIl lrotitL'[ of ilacess. Also exctlilCd from 
the patent domain have been methods ol" organi/iig, displavinog and ma
nilplating information (i.e.. processes that miht he Clbodied illwritin's, 
for example mathemiatical foritulas). notwithstanding the fact thal -pro
cesses" are named in the statute as palentable subject mlatter. They were 
not, however, ieceived to be "ilthe usCfl arts" \\ ithil the tmaning of the 
constitutional clause. 

The Contituiioal claZ.usC has bel u1tdelrsItd Ishoth a giant 0f power 
antld on power. Conircss cantlm, for exaimple. grant perpettIdia limitat'i, 

pallnt rights to inventors, for tlut would violate the "'liiited times" provi
sion of the Constitution. Courts Iave also sometlinics ruled that Congress 
calnot. under this clause. grant cxclusiVC rights to anyonC hut authors and 
invelnlors. In the late ninlecnth century, tile Supreine ('oitCMstruck down 
tile first federal trademnark stalutc on tile.round that ('ongress did not have 
po%\er to grant rights unider this clause to ownrisp of' trad'niarks who were 
neither "autllhor"', nor 'iivellttors. " '' A similar view "'lsscxpressd illlast 
,ear, IL'im II/ulfiliol . oa/ T('hn'/"fhol' S',rmics decision hv the Sn
prclm COu1rt. which rCpealCdlv stlled that Congress, could [lot conslitiltito
all\ IpruItet thle .hite pages of telephone hooks thrtolgh copyright law he
cause to0 be an autho"' \,ithin the mn1in Offthe ('nstitution required 
some crcativity in cxpression thal white pagp' lacked. 5' 

Still otlier SuprelmlC 'ourt decisions ha" slceslCted that Congress could 
not conslilutionally graimt c\clusivC rights to innovators inl the useful arts 
who were not irue "ilVtllt.or.'"'. (fCertaill assuptonsiolls C.orlecolloilic are 

nected v.ith this \ic's. includiing the assumlion that iimore mdCst innova
tils in the usfull arts (the ssork of a mere mechanic) ws'ill he forthconling 
wilhot the erant Iof the cxclusive rights of ;Ipatent. but that the incentives 
of palcit riLht,, are necessar\ to make people invest in making significant 
technological advanices and share the results of their work with the public 
instead of' keeping them secret. 

5i'sml tcI opll. no:ol:plil2.. 
57SaluICIn . oprl holte8. 
5S'thc tlralenark Cases, IlO U.S. 82 (1879). 

1 i.tI'.hhation.s. I .v. Rural Tlh hone Service Co., t t t S. Ci. 1282 (1991). 
('"(;iralihmv.John Decre Co., 3X3 U.S. I (1965). 
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One reason the United States does not have a copyright-like form of 
protection for industrial designs, as do many other con utries, is because of 
lingering questions about tile constitutionality of sLiCh legislation. In addi
tion, concerns exist that the econlomic consequences of' protecting uninventive 
technological adv'ances will be harnif'l. So powerft[ii arC the prevailine 
pate.,l and co:,righit paradigmns that vhen Congress \was ill tihe process of 
cOnsiocring the adoption of a copyright-like form of intellectual properly 
protection for semiconductor chip designs. there was considerable debate 
about whether ('onress had constitutional powcer to enact such a law. It 
finally decided it did have such ipowcr tunder the commerce clause, but even 
then was not certain. 

As this discussion reveals, the U.S. intellectual property lawv has long 
assumed that something is either a vriting (in which case it is pro ectable, if' 
at all, by copyrighl law) ofr a machine (in which case it is )rotecta.tble. if' al 
all, by patent law). but cannot he both at the saie time. Ilo\evei, as 
Professor Randall Davis has so concisely said, sof'twar is ",i Illachille w\'hose 
mle(iunl of c.onstlrutlion happ11)ens to he text."', Davis recards the act of 
creating computer programs ts inevitably olle ofl both authorship and inven
lion. There may ii pmrgrIlll that is [lot,be little oir notIin g albout otMputer)' 
at base, functional in natlre, and no0thine ab1)ut it that does not have r~oot ill 
the text. Because of' this, it will inevitably be difficult to draw\ meaningful 
b)oundaries for patents and co)Vrights as applied to conulUtt r programs. 

Another aspect of' cl"omp11uter lrogratms that challenges tile aSSLm)tions 
of' existing intellectual property systems is reflected ill another of, Pr'ofessor 
Davis's observations, namely, that "[ptrogram+s are not only texts: they also 
behave. ',' 2 Much of' tile dynamic behavior of Conmputer programlls is highly 
functional ill nature. If' one followxed traditional copyright principles, this 
functional behaior--no lmtler Io\v valuable it might be--\old he con
sidered outside the scope of copyright la\'." AIlthioih tile Iunctionaliity of' 
program behavior might seem at first lnce to mean that patent protection 
would be tile obviolS form1 of' legal lrtection f'or it, as a practical miailer, 
draftiing patent claims that \Voul adequately capttLtC program behavior as 
an invention is infeasible. There alre atl least two reasons for this: it is 
partly because prog ans aire able to exhibit such atlarge n1umber and variety 
of' states that claims could not reasonably cover them. and partly because of 

(" See R. Davis. Inlll cimt property am sofl,,are: The assumpion, are broken, in Proceed
inns ol Wt 's Wortlmkidc Svoposium ont.egat Aspects of Arlificial Intelligence, Stant'ord 
Universily (March t991) 

i21t. 
63See ('wm/tuter A, is.' iit. . v'. AItai. he'., 23 U.S. P.Q. 2d (BNA) 124; ',:,',:,rof' 

prograns not pro ectable by copyright law). 
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the "gestalt"-like character of program behavior, something that makes a 
more copyright-like approach desirable. 

Some legal scholars have argued that because of their hybrid character 
as both writings and machines. computer programs need a somewhat difTer
ent !egal treatnent than either traditional patent or copyright law woul 
JrovidC.'4 They have warned of dislortions in the existing legal systems
likely to occur if one .Iatteltllsto integrate Such thybrid into tie traditional 
systemns as it it wer.i no different from the tradilional subject matters of 
thetse syslemns. : lven if the copyright and patent laws could be made to 
perl'orm their tasks with greater predictability thait is currently tle case, 
these authors warn that such regimens may not provide the kind of protection 
that software innovators really need. for tost computer programs will be 
legall, obt'Lious for patent plirposes, and programs are, over time, likely to 
be assimilated willtn Copyright in a manner similar to that given to "'fac
tual" and '"funclional'"literary works that have only "'thin- lotection against 
piracy'" 

Professor Reichiman has reported On the recItCrnt oscillations between 
stales of tilder- ald overprotection when legal systems have tried it)cope 
x illanother kind of' leal hybrid, namely. induttSrial designs (sometiles 
referred to as 'industrial art'). Much the same pattern seems to be emerg
ing ilreCard to comIputler programs, which are, illeffect, -industrial litera-
ILitre.'' 

'.'ihe
larger problens these hybrids present is that of'protectinw valuable 
f'orns of applied know-how embodie' .i incremental innovation that cannot 
successfully be maintained istrade secrets: 

INIlInch of today's m1ost advanced technology enjoys aeless fivworabl, coin
petitive positiot than that of conventional machinery b)ecause the unpatcnt
able, intangible know-how responsible Itor value becomesits commercial 
embodied in products that arc distributed on the open market. A product 
of tle new lechnologies, such isatconipnter program. an integrated circuit 

"4 
Thow \'hioreatd soltare as t"litcrar~v work," sch ias tle authors of"tte -Silicon F~pics 

and tinarY Bards article tubtished a couple of years ago. tend to he proponents of'the 
hbioines,-orienld approach loiniterpretin copyright tas, lo programs. rather than legal schol
air. ('omtpare LaST Frontier Report, supri tote 19 (describing Comnputer plogralns as function
al ,%orks). and (tlapes. t.Nnch. and Steinherg, Silictn epics and binary bards., 34 tIC.A t.. Rev. 
1-191 (It57? The lalter three aulttors aiorleys rked in someare %.ho i fort INI sotfware 
cowp)right litJiatii. 

6
'Riicltinl, miipr tote 38: Sa iuelson., upra toles 2 and S. 
l
"I'i'.t ' iomtlu .If \.Rultal TI'h'lhone Stvi',, 't Ill S. Ct. 1292 tI () 1);Reich

1111, (ioldtcin f ctop~righlt t : ,,\realist'sapproa c it) a technological age, 43 Stan. 1.. Rev. 
9.43, 966-976 ( 1991I ). 

h7 
RcjCinnhatn. I)esig protection atnt the tie% te.titchnologics:The Untited States experience in a 

transnational perspeetiVe. 1991 ldusirial Property 220t, 269. 271 t 991t). 
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design, or even a biogenetic ally altered org;nisiu mayist huiis Ir i k 1ow
how on its lav, a condition that renders it as vIlnerable to rapid apprtap1i
alion by second -colliers Is any publi rxbhed Il vrar.N - art istic %%tork. 

From this perspective. a mtajor problett with the kinds oI' iilnov\ative 
know-how inderl.\ilgl imlportant new techiltologics is that they do nolt lend 
themselves to secrlc\ e\Cl ".hl they rlepresent tile Iril o" enormous 
investment in rescarch and dC\Clopncllt. lBc'aIsC third parties can rapidly 
duplicate the elilbodfied ifioltMioll aid offer VirttIAllv tle sale jrodutls 
at ower prices than those of' the originlators. there is no secule interval of 
lead time il v lich to recuperatC the ri'itatOrS' ilitial insLeSctmCt or their 
losses I'rmll ililMiCtLtll Cssy.N, t t mention the goal of, turning ;! pi't
it. ++ 

Frtmt a bchavioral stadplli.il. in estors in apqplied scientific know-how 
find the cop, right paradig;llattractive because of' its inhcIrent tlis)sitiol to 
supply artificial lead tie to all comers ,. ithout e.ard to innovative merit 
atid withoiit rettltirillp orinilatOrs to prscelectC the iIr lIt, tht are Most 
wolorlhy of pOrtcliill.n 

Full copvright potection, however, with its broad notion of equivalents 
geared to derivative exptessions of atl atithors persi tnality is likely to dis
rupt the workings of* the competitive market Ior inl(ltStrial hroItetLCIs. For 
this and oither e'CaSOti.llof'essOr RcichItan arCues thit a modil'icd c pyright 
approach to the proteclioi of ,'ltuMpter programs (atnd other legal hybrids) 
would he aiprelcrable fraitts ork for prtectittg the applied knmv-how they 
embody thall either the patetIt r tile cop)N'riulht reginte would presetntly 
provide. Similar arUtllclls call he Illadc for a ttodificd fortll of ,copyright 
protection for the dlvttitic behavior o' prof is. A modilied copvright 
approlach tnight itlvoke a Short duration of rotectioll f1r original valable 
functiotial CoiliICnis 1'ir)gratiltS. It could be 'ramelCd to sUI)plletnt futll 
copyright protectiot for prtOgLilll code atid traditionally epressive lCtllens 

of text anid ..ralics displayed ,vhcn prOg'ritm11S execute, features of software 
that not pIrsceiltr he Sate dangers of' Cotmpetitive disruption i'roti full 
copyright pr)tcttin. 

The UlnitCL Staes is. itt large nteastitre, already tndergoing the devclop
ment of a sui gtter is lai Ir pltectioll of, ,cuputer 'flte throiuh case
by-case decisiorts ilt copyrighit lawsuiis. DCviStun a 1n0dif!Cd cop)yr'ight 
approach to prolectiing certain valuable conmponetnts that are not suitably 
protected illder the curiClt copyright regiti c would ha\ve (he advantaCie of 
allowin a ittollc.)tiol of thte Software proitciot problem as i whole, ralher 
than on a ipiecetmeal basis aS occurs itl case-by-case litigation in which the 

611d. at 269. 
i"td. it 271. 
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skills of certain attorneys and certain f'acts may end up causing the law to 
0develop in a skewed malner. 7

There are, howverVl' ii ntllmber of' reasons said to weigh against stli 
t-e.neris legislation for sof'tare, aimong them tileinternational consensus 
that hias dTveloped On the use of colp)'right lIw to proltct soft%are and the 
trend toward broader Use of patents for solftware innovations. Somlle also 
question whether Congress would be able to devise a more atppIrtopjriate sui 
tcneris s\stetn for l1rotcctilg sOftwI'are than that cutrrCntIy l)rovi ded by copy
right. Some are also opposed to suitgeneris lecislation fol liew technology
 
products such as seliconductor chips and sotlare Oil the ground that new
 
inltllecCtull property regimes will make intellectual property lass more coin-

IpliCatCd. Conflusilg, lind ulncCrtiitl.
 

Although there are matnw, today \\llo ardently o~plpose sli generis legisla
tion for Computer progralls, these same people may well become aillong the 
most ardent proponcnts of such leCislation il'tileU.S. Suprme0 ('our-t. for 
examplc, COnsilrICs tilescope Of' copyright protection f'opiograi to be 
quite thin, id reitrales its rulings in Benson. Ihlook, and Di'hr that patelt 
protecCion is UlilvaiJ;bleIfor algorithms and other infornation processes 
embodied in sol'tware. 

INTERNATIONAL. PERSPECTI'IVES 

After adopting copyright as a hrn of' legal protection Ior comJu)Llter 

programs, the United States calplignCd vigo0rouslyv around tileworld to 
persuade other nations to by copyright asprotect COIm[u)tl.r lJl'Oglmimn1S law 
well. These efforts have been fareIV successful. Although copyright is 
now an inlternational noril fOr tileprotection of computer sottware. the fine 
details of,what copyright prolection for sol'tware means, apart f'rom proto:
ionl iexact code, sonwhat illagainst copying of' program remain lnclear 

other nations, JIsItIaSillthe United States. 
Other industrialized nations have also tended to I'ollow the U.S. lead 

concerning tileprotection of conlp1uter program-related inventions by patent 

7 t
exa strite (I obl tawsers 

of [tic source code of iaNintendo program iliat \%;t1 ttCpIosil thlu Office 

0tol pl)et sliotes toduct by for Atari Gai es it i taining a copy 
asot Xk'iti ( yrigt 

(which was uised by Atari Gamines' eginteers to ti'ire otl tio\ to imiake i co patiblit proglail) 
strongly influenced ftte trialjud.,e\%fll ruled that Nintetndo hid iifde a strolig Ciiintigli lom ing 

' 
of copyrigtt ofingcimtCi to get i prelliminary' injunct n algainst Atari ( alNt distritition of 
Niitetndo-compal ible caiti wsfe. See liloi (amlc% ('olp. V, ,oo'ln do l .'Inmrichi., 18 

tU.S.P.Q.2d I,NA)1935 (N.t. (a9. 9 11.The Ifturc of interoperiable sollware tnder U.S. 
copyright law may well hang itt the balance of tileresolutioin of this case. 

http:tU.S.P.Q.2d
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law. 71 Some countries that in the early 1960s were receptive to the patent
ing of sofl ware innovations bccame less receptive alter the Gott.s'alk v. 
Benson decision by the U.S. Supreme Court. Some even aloped legisla
tion excluding computer programs f'rom patent protection. More recently, 
these countries are hecilning to issue more program-rclatedlpatents, once 
again paralleling U.S. experience. although as ill the United States, ihe 
standards For patentability of' program-rChltei ilntions arC somewhat in
clear. 72 It the United States and Japan contiluC to issue a large inMlber Of' 
computer program-rclated paCnlts, it seems quite likely other naliOlS will 
follow suit. 

There has been strollg pr1'eSSLrC lli'eccnt ytears to ilcludC rltively 
specitic provisions about intellectual ipro0perty issues (including hllose af1 
l'ec'ing computer programs) as part of the international trade issues within 
the framewvork ' [lite (eneral Agreement on Tlarifl'Is and Trade 7AtV). 

For a lime. the United Siaics was a strong supporter of this approach to 
resolulion of' disharmonies amon nations Oii ilntCllcCtal property issues 
a'ffeclinc sofftware. The illIpetus for this seems to have slackelied. ho ever. 
alter [.. lleotiators bec'lllC a\rell_ tf I ICsCr ICItree t"OfCiiisti.,LIS ai11ol12 
U.S. solt,,are ii certain kc -ues iev had thlought \kasOlfvhopers iss than 
the case. Sinc the adpionim of' its directive on solt',tarelcopright law, the 
E'uropall ('ollllltllit, w( )h;as begun pressing for iiteriiatioinal adoption oI 
its pilsitiOil oil aiiiiiber Of* ilportailit sl~t\rC issues, including its Copy
riIght rule Oin dcotImlpihtlilnll 1ifp-g-alil code. 

There is t clear leed., ci',.ll ite internaliolall Illtlre of the market f'or 
sotwmare. lr a subs ai tial international conllnll on1 soll,\,are prolectlion 
issues.,. lowever. becilc t. lere IliaI lhtly, .olltested issues COlcelnause h acs 
ing the extcll of' Copyright and the a\iailahilil\ ol palnt pritection for 
COlnitilter" programsn \ct to be rli.esoled.it ma be priimature to include very 
spCcil'ic rules Oil these subjcCts in tlie (;.\] I 'ramiework. 

71See. e.g.. t)reier. Pat'lent protectioni ll- c)lip er prugra s ill Luroie. and ()/;,ma , tPaltill 
-protection ftr program -relhted inmentill, il .h d . tIriicceding , t'l"i e S()FI t( il( Interllia 

lional S I p itill) oi l t.egal Pt'tOiiilo l Ol Solts.ar iM i t t icreiinliie as - 0tt(F pro
ceetliie,").

7 211. tIiiif l lIai l. the p lte.lt ilijil o (o )llllll,.f .lr \are I lt85 . Nlan5.\tiltropean Iilifolis 
alnd tire turopean I'.mtt (c '.ention Ilme rules agadlisi tie plh itillif ti cumpuier pogllmN per 
se (ts dthcs lie 11"'()) tut \ ill Issue pitents for prtc.ssc tiai tlili/t. cIul iL as tongp 	 Prgils 
a 	 ite proces,,ses uhieS i I "cthnical effect.' 

3
S7 

ec gei erally rade-rlaCd aspects of intellecttl properir. 22 Vand. J. Transmatl L.. 223
384 tI9X9). 
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Furope 

Prior to tile adoption of the 19) European Directive on tile Protection 
of Computer Programs. there was general acceptance in EIrope of" copy
right as a lorm of legal protection for computer pro rans. A nmber of 
nations had intterpreted existinu copyright statules as covering programs. 
Others took legislative action to extend cop\vrighl protection to software. 
There was, however, some divergence in approach anmong lhe l.emher na
lions of the lIm in the interprelation of copyright law to computer software.7-

France, for example. altloughlprotecting prolgtas tinder its copyright 
law, pot ,soltare in the Same catcor,, a, industrial art, a category of work 
that is generally protected ill Lurope for 25 yeats instead of ie life plus 50
year term that is the norm fol literary and other arlistic \'orks. German 
courts concluded that satisf' Siinalits ofl itsto tie standard copyright 
law., the atuthor of aI progratmt needed to (Icltonsirale Ihall tile Io'raill was 
the result of more a prtoerammcr's Skill. a seemingly patetlikeIllall aave''rac 

standard. In addition. itIClaid 0n-I< LUropeall
S oa ilenlher btill iolle
tifeless) l earlV adopled .In approach that treated both senll)icondtic tor chip 
dCSicios ;alld coiltili programis inder a nc\ colp.right-like law. 

Because of these differCncCs and because it ,as ippllrenl thI Comptler 
programs would become all incrcasiingly imporltanl iten of contiterce in tle 
l'turopeant ('otillit\ thileh Itlerlook itt tile late 1980fs to develop a 
policy cotlicertlig intel lectual property prolecliolu lor comttputter progriils to 
MMih cillbcr iations should hirnlotli/C their lass. There was some sup
port ssithin tile V( for creallin a ne Ie\ lasslor tie pitleclion of sof'lware, but 
the directoralte lo wriltg a copyright approach \on ilthis internal struggle 
ovel wahatl forti of plotecliol 5 as appropriate for softlsale. 

In l)ecetnber I )X, tile H iSLCd t (i rlaflt direclivC oit Copyright prOlec
titll for CollLpter progrlatsl. This directive ssis iltelnded ti spell otl( itt 
cotlsidetable delail ial spcCs states haveitt iC tCimbcr should tniformi 
roles tu copyright prltection for progralmts. (Ilthe Euiopeat civil lass tradi
tioln getterall\ prcfers spCcificity it slatlltory forntllations. inl contrast with 
the I.S. cottmtttott lass Iraditiotl. wMtic ofteln prl-rs case-by-case adjudica
lioll i fdispittes as a \%asito till itt itte details of a legal ptotectiotl schelme.) 

The drilf! dir,'cti\e ot COlitptiCr progais %\astlte s'ubjcCt of itltCse 
debate withlin tile lIuropean ('ottttnuttitsv. asil ell as the oh.jecl of some ill
leitse lobvinttg b v Major .iS. firis s\sIto sscre concerned about i itumber of 
issues, but particularly abtil what rule ssouLld be adopted concerning 
decolnpilaioit of prograttt code and protection of tite intertal interlaces of 

74See e.g Vcrn ryiige. Prolecting intllecitual prop ii ighits ti ii thie icv Pan-Futiropean 
tlraiieV,ork: (oiplter oflt\are. SO TItC proceedings, sipra iilte (il). 
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programs. Some U.S. firms, among them 113M Corp.. strongly opposed any 
provision that would allow decompilation of program cole and sought to 
have interffaces protected; other U.S. firms, such as Sun Microsystems, sought 
a rule that would permit decompihltion and would deny protection to inter
nal interfaces. 

7 

The final tI:( directive published in 1991 etidorses the view that coni
puter programs should be protected uinder member states' copyright laws ats 
literary works and eiven at least 50 years of protection against utauthorized 
copying. 7t It permits decompilation of program code only if and to the 
extent necessary to obtain inl'ormation to create an interoperable program. 
The inclusion in another program of information necessary to achieve 
interoperalilit seis, under the final directive, to be lawful. 

The inal t1:cdirective states that 'ideas- and 'principles- embodied in 
programs are not protectlahle by copyright, but dfoes not provide examples 
of what these terms might mean. The directive contains no exclusion from 
protection o1 such things as processes, procedures, nelhods of operation, 
and systems, as tle 1U.S. statute pro'ides. Nor does it clearly exclude 
protection of algorilhtms, interl'aces, and program logic, as an earlier draft 
would have done. Rather, the l'inal indicates to the extentdirectiv,: that 
algorithms, logic, and interl'accs are ideas, they are unprotectable by copy
right law. In thi, regard, the directive seems, qttite Uncharacteristically for 
its civil law tradition, to leave Much detail ab1olt how colpyright law will be 
applied to programns tw he resolved by litigation. 

Ihlying just finished the l)rocess of' debating the [-(tdirective about 
copyright protecliotn of computer programs, inlellectual property specialists 
inthe ic have no generis approachinerest in debalin: the merits of any\, stti 
to software protectitn, even though the only issue the I-directive really 
resolved may have been that of interoperability. Member states will likely 
have to address another conlroversial issuI-Whet her or to what extent user 

interests in standardization of user interfaces should limnitthe scope of copyright 

751jt.\1%'%as; is n g lhet:S. lirnls that jild tile Soli rre Atititn Group for turope, ',.'hich 
lobbied during tiletrtle wetC directkee '.\as pendling. This gl-ntilllbhied against deco'ripila
lion and fortife p ltectrilli iellfaces. ,t Icr\urSlerlrS \.i'ts l ontu ,-\mericaii firthsof Still at tile 
that'.,ere llelrlblrs tirolvan (illillilltee Ss lloIt favorof tile lo hileriolrahle emns lobbied ii 

ctltC.Olnlil;ltOll lritetton ofinterfaces. liClris'siells iMllllg 
tile utolidir ll tile ('0irrrrirtt.ee fo1tn aft lecemtly 

Of it 'rlIgC Mid a12olst Sut is 
rirlelrbers ifl Am rtri;lll 1 e ile SssClIS ',',tich 

fited, a ililcits briel in <f i at'.. ,'ouiptrt'i,It A'.hh iigatiorin il suipport tll"Allais 

positi n iltie cop lrihllissues; the iflsrict coill, decisioin illI tiorof Aiml is oilaipealt to 
the ScConld irllt C'OU of Aetals.7

iniiifiu ials.,til Ifat potectin)n lastit.iir. program ,satith ireit h\ n tillcti'c plr\ istlc sfhoutd 

for iletile oftlie tithorpnl,50 \ears. It iinnber states adopt ;i '.\ork Ir hire"provision 
giving enlpllo,,ersor'. er,,hipfll,otmtaie det. lped hy cntplhi'ces. ltie firlt is liibe given 510 
years of protection from the elit tile rgrain iusfirst iade available to the public. 

http:0irrrrirtt.ee
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protection for programs-as they act on yet another tIC directive, one that 
aims to standardize user interfaces of computer programs. Some U.S. firms 
may perceive this latter directive as an effort to appropriate valuable U.S. 
product features. 

Japan 

Japan wias the first major industrialized nation to consider adoption of a 
sui generis approach to tileprotection of computer programs. 7 7 Its Ministry 
of International Trade and Industry (MITI) published a proposal that would 
have given 15 years of protection against unauthorized copying to computer 
programs that could meet a copyright-like originality standard under a copyright
like registration regime. \11[ti attenipted to justify its proposed different 
treatment for computer programs as one alpropriate to the different ctarac
ter of programs, compared with traditional copyrighted works.71 The new 
legal framework was said to respond and be tailored to the special character 
of programs. American firms, however, viewed the mii proposal, particu
larly it,compulsory license prov'ision , as an effort by tileJapanese to 
appropriate tlie valuable products of' lh U.S. software industry. Partly a::a. 
result of U.S. pressure. tileMITI proposal was rejected by the Japanese 
governlment, and the al ternative copyright proposal made hy tileministry 
with j urisdiction over copyright law was adopted. 

Notwithstanding their inclusion in copyright law. computer programs 
are a special category of protected work under Japanese law. Limiting the 
scope of copyright protection for programs is a provisior indicating that 
program languages, rules, and algorithmis are not protected by copyright 
law."' Japanese case law under this copyright statute has proceeded along 
lines similar to U.S. case law, with regard to exact and near-exact copying 
of program code and graphical aspects of videogame programs,"' but there 
have been some Japanese court decisions interpreting the exclusion from 
protection provisins in a nianier seeningly at odds with sorne U.S. deci
sions. 

77
See Karila. Lesons fromtie computer sofrware plroteclitt debate in Japan, 1984 Ariz. 

Sr. L.J. 53 (1984h
7 8Nt ttt. fIrexample, thtigit Ihial inappropriate tOrprograms because of"moral rigins" were 

their technical iature: MITI was diso conncerned abom tile market po'er that migit be con
terred as i resuhr of tihe lon termi ot cipyight for ial,as essenlially a luncrional work. ti.

7 "Karjala, ('opyright protection o computter .mii'Ivsare intie t tild States and Japan: Part t1 
11911 F.I.t'.R. 231 (19l). Atmong the other special provisions applicahle toprograms are 

ones limiting "moral rig ts protection to authors o' copyrighted prograims. making rules about 
programs written inan employment sening. and giving users certain inodification rights in 
progranis. tW. 

8n1d. at 232. 

http:works.71
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The Tokyo High Court, for example, has opined that the processing 
flow of a program (an aspect of a program said to he protectable by U.S. 
law in the Whelan case) is an algorithrm Within the meaning of the copyright 
limitation provision." Another seems to hear out Prof'essor Karjala's pire
(iction that Japaiese co would interpret the progranu aitg.age linialitiolnturs ing 
to permit firms to make compatible softwalre.S2 'There is ole JapanIese 
decision that can be read to prohibit reverse engineering of program code, 
but because this case involved not only disassembly of progra in code but 
also distribution of a clearly infringing program, the legality of intermnediate 
copying to discern such things as interface information is unclear in Ja
palll." 

Other Nations 

The United States has been pressing a mnther of nations to give "proper 
respect" to U.S. intellectual property products, including coml)uter programs. 
In some cases, as in its dealings with the People's Republic of China, the 
United States has been pressing for ne\% legislation to protect software 
under copyright law. In some cases, as ill its deal ings with Thailand, the 
United States has been pressing for nore vi-orotus enl'orcenient of intellec
tual property laws as they affecl U.S. intellectual properly products. In 
other cases, as inl its dealings \ith Brazil. the United States pressed for 
repeal of sui generis legislation that disadvantlaged U.S. softl are producers, 
compared with Brazilian developers. lhe United States has achieved Sonic 
success il these el'forts. Despite these successes, piracy of U.S.-produced 
software and other intellectual properly products remains a substantial source 
of' concern. 

F!JTURE CHALLEII+NGEIS 

Many of the challenges posed by use of existing intellectual property 
laws to protect computer programs have been discussed in previous sec
tions. This may. however, only Imap the landscape of legal issues of wide
spread concern today. Below are some stggestions abot issues as to which 
computer programs lay present legal di fliculties in the fIture. 

811d1.
 
821d.at 232-237.
 
831I. at 235. It is worth noting, however, that Japanese copyright law does not have a fair 

use provision; but see Durney. Reverse engineering under Japanese law, Il' ASIA. 2-6 (March 
15, 1990). 

http:softwalre.S2
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Advanced Software Systems 

It has thus tar been exceedingly difficult for the legal system to resolve 
even relatively simple disputes about software intellectual property rights, 
sucih as those invo)lved in tile Lotu. v. PtaperbackSofware case. ''his does 
not bode well for how the colrlts are likely to deal with more complex 
problems presented by more coinple sol'tware ill future cases. The diffi
culties arise partly front lit lack ol familiarily of judges wilh Ihe technical 
nature of COmputtcr.s alrI software. and partly 'rom the lack of close analo
gies within the hody of copyright precedents I'roml which resolutions of 
.. ftvlware issucs might he drawn. The more complex the soflware, the greater 
is the likelihood that specially trained judges will he lceded to resolve 
intellectual (fisptciroperty about the sol'tware. Some advanced software 
systems are also likely to be stfficiently differctll from traditional kinds of 
copyrighted works that the analogical distance between the precedlnls and a 
software innovation may make it difficult to predict how coplyright law 
should be applied to it. What co)pyright iprotcClion should be available, for 
example, to a user inlerfkace that responds to verbal cormrmanrds, gcstures, or 
movements olf Ccballs? 

)igital Media 

The digital medium itself ray require adaptation of tile models under
lying existing intellecL t property systems.5 ' Copyright law is built largely 
(on tile assumption Ihat auth'ors and publishers can control the manufactlure 
and distributiol of copies of protected works eianating f'rom I central 
source. The case with which digital works can be copied, redistributed, and 
Used b\' IlltlllillC users, ts well as the CoipacIltnc ss and relative invisihility 
of" works in dicilal florm, have alraly' crealed substantial incentives for 
developers of digital illedia lroducts to l'ocus their cornnerc'iali.ation cf'
forls ol c'onlrollirio the uses of' digital wor , rather than on the distribution 
of copies, is has nIolre C'0rtinltirlly bcen the rtile in copyright industries. 

Rules desierned for conlitrolliing the iiO( tic'tioni arid distrihulionm of" copies 
11ia' be dil'ficul Ito i tlilll to 1 Sysltii innwhich uses ilC d to he controlled. 
Sorire digital lihrary and hypertext publishing Systermis seei to be designed 
to hypass copyright law (and its pIblic policy safeguards, sttch as the f'air 
use rtile) arid establish norns of' use throuclh restrictive access licensing 

SSaririielson, t)igiral tnuedia and [ire cthaligiig lace of inrellecrual properry law, 20 Rung. 
('onrp. and Techn. L. J. 323 (1990t). 
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agreements.8 5 Whether the law will eventually be used to regulate condi
lions imposed on access to these systems, as it has regulated access to such 
commiLication media as broadcasting, remain,, to be seen. However, the 
increasing convergence of intellectual property policy, broadcast and tele
coimunications policy, and other aspects of information policy seems in
evitable. 

Networks 

There are already millions of' people connected to networks of coiput
ers, who are thereby enabled to communicate with one another with relative 
ease, speed, and reliability. Plans are afoot to add millions more and to 
allow a wide variety of information services to those connected to the net
works, some of which are commercial and some of which are noncomnmer
cial in nature. Because networks of this type and scope are tnew phenomi
enon, it would seem quile likely that some new illtelectual property issues 
will arise itsthe use of COlllpllter networks expands. The more conmnercial 
the uses of the networks, the more likely intellectual property disputes are 
to occur. 

More of lhe content distribilted over computer networks is copyrighted 
than its distributors seem to realize, but even as to content thit has been 
recognized itscopyrighted, Ihere is a widespread belief among those who 
conlicatllle over tile that at least distributions of coninet ioncommnlercial 
tent-no nlttler ihe inmber of recipients--are "tfair uses" of tilecontent. 
Some lawyers wouId agreC With this: olhers \would niot. [hose responsible 
for the maintenance of the network may need to be concerned about poten
tial liability until this issue is resolved. 

A different set of problems may arise when COnilinercial uses are made 
of content distributed over the net. Ilere the most likely disputes are those 
concerning how broad a scope of derivative work rights copyright owners 
should have. Some owners of copyrights can he expected to resist allowing 
anyone bUt thesevI yes (or those licensed by then) to derive any finanicial 
benetfit f'ron creating a prodtLIct or service that is built upon the value of' 
their underlying work. Yet value-added services may be highly desirable to 
consuners, and the ability of ouLtsiders to offer these prod ucts and services 
may spur beneficial competition. At the moment, tilecase law generally 
regards a copyright owner's derivative work right itsin fringed only if a 
recognizable block of expression is incorporated into another work.8" How

85Sarrrrel,or and (;l hkrIO,Intellectual properly rights indigital tibrary and hyperlexl pub

tishing svstcms: An analysis of Xanadu, Proceedings of' typrlext '91 39 (1t9t1),
8 Sce L vi., bloo/%-.%. V,Nilnendon on'Ainnri'a, 780t 1283 (N.D.Cal.(; To* hin-. F.SLpp. 1991) 

(game enhancement device not an infringing dierivativework). 
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ever, the ability of software developers to provide value-added productS and 
services that derive value from the underlying work without copying ex
pression 1rom it may lead some copyright owners to seek to extend the 
scope of derivative work rights. 

Patents and Information In'rastructure of the Future 

If patents are issued for all Manner of sol'tware innovations, they are 
likely to play an important role illthe development of the inforlmation infra
structure of* the ftu11rC. Patents have already been issued for hyp1ertext 
navigation systems. f'or such things as latent semantic indexing algorithms. 
and for other sofftware innovations that might he used illtileconstruction of 
ainew ifl'orullation inlrastrUCtCr. Altht1gh it is casy to devlCop Ilist of the 
possible InS alld c ils of palell proteclioll illthis domain, as illilemore 
Cenelal dice ihoLt sotwlal\VrC ltents. it is worth nlotine that patenlsi have 
not played a significant role ilthe inforllationl inffra ttructtlre of' tie past or 
of' liteprent, Ilow patellts would alTect the developument of' ihenlew 
inftormatlion inl'rastrlcture has olotbeen given the stUdy this subject llay 
deserve. 

Conflicts Between Ihtiorniation Haves and ila.e-Nots on an
 
International Scale
 

When the United States was a developing, nation and a net importer of 
intellectual property products, it did not respect copyright interests of arty 
authors but its ow%\n. Charles Dickens may have made soic moneV f'rom tile 
U.S. tours at which ftc spoke at ptlil]ic lICeineI-S. bult he lever made a dime 
from the publication ol' his works illthe United State,,. Nom\ that tIleUnited 
States is a dcveloped nation and a let exporter of intellectual property 
produc'ts., its pCrSpective O tie riglhts of dloping tlilions, to determine 
for Ihemlselves M\hat intellectual prlpert. rights to accord to tileIprodttCts of 
firms of the United States and other developed nationslhas chn1el. Given 
the tl reater importance nowkadaysm\ of' imleILM prorlty proit~.', to)eltr iltlal hy, 1ileffectuatl bothlOLCS oht 
the Um ited States and to tileworld ccolnlonmv, it is fioreseeable that there will 
be numay occasions )nfMhich developed and developing lialiols will have 
disagreemCnts On ill[Cllectual plrOplerty isslCs. 

The United Statcs will f'ace a colsi derable challenge ill lpersualdin1.e other 
tiatiomis to u)bscribe to the same dctailed rtules that has f'or dealing with 
intellectual property issnes alecling cnlltlr programs. II may be easier 
for the United States to deter outright -piracy" (nanthllhited copying of, tile 
whole ofr substantially tilewhole of' copyrighted works) of U.S. intellectual 
property products than to convince other nations that they must adopt the 
same rules as the United States has for protecting solftware. 
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It is also well for U.S. policymakers and U.S. Iirms to colltemlaI.me the 
possibilily that U.S. firms may nIot lways Ihve the leading po.,itiOn in tile 
world nma.|rket for sol'tware producls that they enjoy today. When pushing 
for very "strong" intellecital property protection for solware today in the 
expecta ion thatl this will help to preserve the U.S. advalltltc ill the world 
market., .S. policymakers shonld he carel'ul not to push I'o adoption of 
Riles todayV thit may substantially disatdvanae them ill tIe world market of 
the f'turtle it', for rCa+sons not fore.',,een loday, the United Statles loses the lead 
it currently enjoys inl the sotware market. 

http:colltemlaI.me
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Biotechnology Case Study 

GEORGE B. RATHMANN 

I want to describe a bit of ,he history of' the iotechnol,!y field to give
 
)'o1u a strong sense of the ilmportancC of this field. not just in itself bt as a
 

tCchn oCr 

relate thal history to "ollc questions that have bell raisedlland finally relate
 
my concluiolns %% repect to Iiolechliolooy to the objectives 'A' lue con

prelude to a n,..wv 1ltt it dCvelop, the nCXt ctllury. I 1lel 

ill 


\s rock\ a, the r al fo0 biotecnl1Iooy ,asi,in the lnite.d Sllates, what 
tip the 

seuriols. We C'peratel., need a t all "\stein to solve the prohle.ms, and it is 
0Mr hop thla 1V Mne a oi'd,.'elini , itll 1hes isles. 

\%C see C0onlllil ol \k(,tlh sCeIIe is l]]Uteh mor01le difflictlt, multlCh mlorC 

there 
The bItch era really da\ned when \tlsou and (rick def'ined the 

structure ofI deoxyribonucleic acid IIt)A.\ ,\s '%itli niany \kmorld-shiteriu1 
discoveries, thi wa, simll and colncise--a puhlicatioll oflole page oitlill
inc the structure of'l x a, rc. April 25, 1953. p.737). They also had [Ile 
iJ iol to sav it vomltf aIfIct nlot oll\ fn'. \c looked at deoyrbtoucleic 

acid. hut hlo we\ looked al life itself and our to tiiersf'tand livingblilil\ 

systI~lls. hrIulro0duct,. 1terC would be opportlntllliIes., ititl there.

wou)ld( he nev insi,,hts that ,oiid liost impotlt.All thal wasl, recoc
nited ii a o lrlicl'.ell,-p'ac 


As iluportant ald earth sllmtiktisthat \%as. troli the staundpoint of the 
comlnierciani/atii of' biotehMo0o2y,. somethinpc nearly as important occurred 
on lune 17. IX(), whe the Supreme 'Court thatruled live organisms could 
be paltenled. It was,well recognized atsimportant at the time, but I think few 

3/9 
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people realized how important it was for launching the corn merlaC Iizat iol 
of biotechnology. 

InI that patent. [)I. Ananda Chakraharl.y who \ts at G.I. It the time, 
claimed an oruanism that would digest oil. The invention was never corn
ner,:ialized, hut it told tihe world that this field was going to he important 
and there wvere going to he conimercial olipprtunitis. ,\in investment iII 
trying to understand the biochenitrv of litl' \\ ould l\ Oftl in the sense that 
the intelecttl pIroperty could he prtcted. Within oLur moths ()ctoher 
14, 195(8). tile hioteclIilo1gV COMMpa.V (;eluetCCle. h went pulliC and jolted 
Wall Street v ith price $35 1/4. it is cleart rise in its stock lrom to $71 So 
that ,,s ofth hitlechnlluno,l increasing commercial imlporllat date. assumed 

At that time. in (coher 198(. I \\ s looking at the opportunity to start a 
hiotteCh Ceou)Mpav called AMgeMI and \\C vsCre puting out a. document that 
we Ihoped v.ould raise S 15 million. P.1rtl' because of (knentech's success, 
we ,+er-e ble ralie $11 in illionl-itIImil a scienti lie advisory board,r to 

oiie CIiIphlove. d for fluture So certainly aamnl lVmis'C two hires. it had 
p'rofound effect on ,.hethier A..mgen \\ 1)1ld ever be. AS it matler of, fact, 
within a year. Am Gen. (enctics(;enetcs Institute. hnniCunex. Systems. ('hiron, 
and iallny otlheris Companies 'r'ormed. Years, llore thaln 10(.,e \Vithin to 
Companies \\ere fomllied as t1hi" era \va. laiulied. 

No%, lie (Clii/nmlb, v decision made it look simple: life iouris %,ere 
patemutable. (ieienitech. ('etu ndl many others alter+\ards lhnched public 
offerines. re(olni/il the commercial poltential that hiolechnology wotld 
lead to ihe,\ diseoveries of vluable intellectual property. '+hichI could he 
protected h\ ptents. In realit, . it was not quite that simple and the launchings 
were not that consistent. 

Venture capital Ifunds vaciI iltled LItlite I hi. 1,lthou ghi after 198() there 
was a vitev substantial influx of \eIIture caipilal (Figure 13-1I. There were 
period:s when it '+ cut do\i. aMId periodS. W+heiiit wenl up. Although these 
look like gigantic nt,,nhers. reunemnher it lakes about a quarter o1a billion 
dollars to blring a l'arntiaceutical pr'Oducl to market. It probably takes inure 
than that to comm1nercialize something important in agricultuire, hood, or 
other areas. So this, flow+of venttiure capital Wa, actualyIN' inadequnate to keel 
it 2oing. Of coUrse, the pullic made the differentce, but it can be seeii that 
this was not exactly a consistent, reliable Source of funlds, eitlier. 

If we slnooth evervthing out, the market valte of' biotechnology stocks 
moved dramatiallyI f'1o01m1 wheii it literally to it1980, was zero. I9)], whel 
was mire than $35 hillion (Figurme 13-2). Those of' LISili the induistry saw 
SOlic very serLioutts humps ill thaI curve. In I957 some hiotech companies 
lost 3(0-4(0 percent of the value of time company in a matler of a few days. 
Whem you fimially smooth everything out, it looks , lot simpler and surer 
than it felt. 
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FIGURlF 13-1 Vcnitire (apiial )ishur ,lCcniS in Iiotcehnoogvy 
Souice: V'ture Ecliomic's and Er1nsiand Yo ng 

Fi-ure 13-3 shows the alllOl 1'at capital raised through public stock 
otfteri ls. Ill 1991. morc lteV was raised ini six moillhs than tor many 
years, and as a Mller at' la'icd., whcn tlc I01,tal t1gu.s calnc in tar the year 
!'iey cxcceelcl S-4 hillion--equal to all thc inncy) ihaihal heel raised in the 

pILiVuIS \Car, since tihe aiunchin of commercial hiateclhiolaav. (f course, 
the hig ne, is S55( million iu inilial public affC'rines. Those are new 
companies whos survival imay.iv meanM] walndC'Lill inprav'Oeltslll Io our lives 
aaOnlud the \\01'1d. ,At tie samle tinc they will be facing s me o" thc rocky 
roadstht11the earl icr conlpaCllie, laced. So We Cai see that it is not a steady, 
easy trip. 

PrOtluct sates in the indthstrv Ioday have rached ahoult S billion and 
are expecled to reach 2(1 hillian hy th v'ear 21))1. That may be a \cry 
cOnlerVtivCefil-ui're. The drIg indtlry' worldwide Ib that time will be well 
over $2fl1) hillion. and bioteclhnolhy is ctnrihutin rmughly hall of ihe 
most importanl )rOdLucts toda'. By the time Ile year 2(1)11 comes arounjid, 
biolechinohgy-derived producls could lie even more '1inportant1. 1 coUrse 
there should be many other parts of tihe biotech industlry that are commer
cially iileresting by that time. 
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So we are looking at solethin of great ll portalice to tie econlinly of 
tile COllltry aid to international trade, which is discussed hlow. 

I was asked by the National Research Council to ahdress several ques
tions. The first was, \Vhat adjustllents ill intellectual properly rights have 
beenI mld. Well. of, course. the first is tile allowance of claims to living 
oroalisills. The Unlted States certainlv led lhe wav there. It was t very 
iJplOrlant op)portuintyhtthat OrgNi sins that produce a pharmtiacutcal malile
rial could ie clainitd il patents. We had sometlhing tangible to clain even 
if' the prIdLIUct being lprodiicld \akis already know n or a had been.lreadv tc
lined. 

One ofI tihe thilns thal ha, heen evolvine over the last fewv years, and 
certainly in 1987 hl a prct\ dismal oullook, is referred to as In re I)u'den. 
This case implied that jusI because +you lla\C at novel Stlarlil.e maltterial on 
MIMich No CaTrr a lrocess roduce another material, the eocessOUt to is 
not aUtOlmaicillyv Mtentaled). Thalt case was oflten interprted niuch More 
severel, to mean that unless the pr(cess is hliebly inventive, Imere novelty 
becauste of noveul starting materials does not make it patentable. So it was 
not possible in I987 to -e claim tstos e ocess thal was 'gOil to produce. 
for CXamleIC. in .\Mgen Ise, sCeerlhroptibclyIL usin a novel orgeaisiln. 

Bc'ause illVellt ils coUld [lot ciaim the proless, they had t very serious 
probln. They could lot invoke any rihts at all against companies who 
Used their organism ovCrsas, )rodtlced the product, and briug0ht it in. They 
did not Ihve.. a final )roduct claim: they did not have a p'tcess claime and 
there was no mechanism for p]i.ictine .iaaist the direct theft of tlhe orgall
isiln overseas---copyi u it. or lollowin, the teachings of' the patent, and then 
just shipllping the iroduct to the United States. 

Ilo'.vvcr. ll evolution has ocCutred since thel. Certi'nly, a11o of' 
process clail lihave now been granted. There is ii bill authored by Con
gressman BouchCr that would give guidance to the Patent Office to imak 
sure it issues those claiis. Without those claims, the organism patent is 
ingang less with to erseas coml)etition. What if' the overseasrespect l 
Cotry does not LhCe patetl? The or'allis has only olleissue0t Orglailini11 

I)tirpos-lt produc' the prltein, so the inveiltor is lftf wll no protection 
against iinlporlallion. Allia/llilv elnough. time inventor is protected from 
int'ringeient in the United States by U.S. COMImllieS bt is unable 1 slOp) 
foreign inlfrillnienlt and U.S. importation. The tr'ade implicalions arc clear. 

This has hCen I ver serious iprolel thal is now beilne addressed. Yet 
there are still concerns from people who wonlder if*it is really "fair"' to keep) 
foreign coinpanes From bIingiig their p~rOducts into tile United States. They 
ask, "Isn't that proteciomisin?" This it very strange interpretation of fair
ness. I think these inveintions are clearly being copied and nimisappropriated 
by' foreign compaiinies. Changes may or may not move smoothly, but these 
issues SIloJId be rcsolved in thie next few years, and more and more compa
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ilies are availini themselves of tile Iprocess protection, though Some oppor
ttlitries trae been ed aftter Il I)td'll oljections.1MaIand ht re 

There hae beel urcat difl'tcice in the hlterlretation of tilescope of' 
clim's. Mv initial discLnSsioll is limited to tiel nited States because global 
issues have reallk ol\ Conle into pIta\ illthe least ive years. I'ven in tihe 
United States,. the so)e of ClaiItis Is ben qnite a diflieIlt issne With 
which to (Ie I. The ItnltioIs taled ate. I f tileclaims are too broad, doesn'i 
it lean w ateilhibihit inc, th ilItnsiorr of tethnh+olony'.' If the c laims are too 
rratrro\, dol'it it ileall thal tire ill\entor really is disidvantiacedl'? I could 
sasv i lot ibot that. hit ilniaeLtntal actl I \ill Cite tile rCord. A Boston COrt
 
inl tire [tnited States leatred tos ard a prett. narroi \ intCrtpretalion of the
 
claims. In a iDeht\\ae court.t jnrv deided that tile (OWHtr '/1 ease sho~ld
 
be ve'ry hroadll, intelrp)rete~d and covT)'r strnCtntre., quite dilferet f'rlm tire
 
ones that \\Cere dlfired ill tile pIaent sirrrllv b)ecau.se All the rest were sltaiht
ftor\;rtl once tile patleit teachins, \wre available. So tillese are still issues,
 
but I think \\e \ill riroe tos\ ard t Iprettv clear tnnlder'staldilr over"the IneXt
 

The effct oil biotlechlrioton advare.neritlt has liot cerr sirrooti even itl
 
this crintrv, l'atertl tIrCetaintv has rrciitri' edL seCt)trl etatl s. svlni then
 

plead that since tilermade such a siinilicatr investment. believirn" they

\vere not u tollto he prevetnted Irill rIl atrrf.acturin thc prodttile terms
 

of, tile clairs of' tile patcrts shotuld be relaXel. This Ias ctltl\ly I)beI al 

expensie mistake ilimranV cases. 
IMajor delays inlisstnarre of patelilts have prevented Sonre illlovalors 

f'rullpushing their IrO(lnCts is rpil.\ as tlev 'coLild., bcanse they flared 
that tiley rir rlltrr'er rav eI toserace arVidlonce thcey proved tIle uncess onf 
the product, it COnuld be dlup1lictetd relatively readil\. I think marry of itsill 
tIe brsirress cot a lot oferinracenrert fruuirt tire ()rphiatr )rtn_Act, because 
that at Stuicested that \%e at least could ,el six years nIloprotectrtion I"we 
were tile first to ta\C a IrOettC appro\ed I'r an i)rpharl irrdlicationr. If we 
never rec~ise\d aIe.fntatt: p;IteIt protection. we still lli-lrt e antle to recoiup 
oLr inivestinlelits, \hich %t,,\sa colllfortirr. fia) beell I htoof Collery There 
troversv about tile Orpha)n I)rtr Act aid whether it should seWrZe as a kihld 
ofisulbstitrte fir tire Platent Act. Ne\ertirless. it helped alr etnrbryoic hio
techtloloev irduiWtrrV raise r)olle. aild Surstin its early critical ilollenttill. 

Finilly. lpatents played a ke\ role in attractiiT phnarnraceutical cotripa
flies, ilivestillirts. these \were \ery illlportllt for somrie curormpanries illthe 
carly dlays. UI'ell lltouih tile philairceLtical Corrlp.ttlies er itntlo\\el' 0u tile 
V.ttirs, tiley cetilll 'Ihelped ShI)ppOrt rillanv te\s hioteclrtrllohgy conlparries 
and they clearly needed the crtrliderce o l patetlt exCIlsi\ it\'. 

As stated itr CollL.ressitolr.tl Ilestililly by Dr. ).Roy Vagelrs, Cla lirtll 
(f Merck & Co., -To strsltait their abilitv to discover arn(I deveop products 
which I'Orm tIre basis of Aet.urican cornpetitilvetness., U.S. pharmaceutical 

http:CollL.ressitolr.tl
http:b)ecau.se
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conpaniis coti lit on renewed governmnent support ... in strengthening inter
national protection of intellectual property rights." We can illustrate that 
perhaps even note silnilicantly in the hiotech industry. 

For example, in 1986 a pharmaceutical product would Cost about $94 
Million and take somewliere ,etween 1(0 and 2(0 N'ears bel'ore entering the 
iarket. Some kind of' protect ion is certainly required belore that kind of' 
investment is made. The fiegUre Iodil, is S240) million. That nuni;,er has 
been challenged by ('oeress and looked at tiany ways hy the Office of 
Technology Assessment (t.\): the lalest M .\ study says that ctosts mtflay 
often lbethat high. althotuh onictlinnes they iiiay be lower. fHowever, it 
does not require a lot of' arithmelic to0 Ii tle this outl. The pharmacCutical 
industry in this cotnrltr alhoe spends aoutl $111 billion on lot.) per year, and 
ahot 311 new products-3(1 new molecular ciai ties-ire approved each year. 
That comes out to be more than $31)1) miilion invested fOr each success. 

Inl fact. there are at most oltl'our oi five le\\ therapeutic products 
approved each )ear that are itllporlait aild if \oil divide by that. you arrive 
at astromomical figures for inportait new therapeutics. Also, all this in
vestincit is required ,ears befre you can enter the market and start to gI a 
relturn. So this certaiIInlv fits tle pattern of' Soielthiti" that requires prltec
tiotln ,atcnts look like the to dtoit.and w\ay 

In 1986 tile time of a ne\' plharmaceutical productaveraCe de\seoIpilent 
ssas If) years. 'lie iliterestine thin,- is that hiotchl logy lias compressed 
that time. Because of tie rational desiign of these products, their remark
able el'ficiencv and safety prof'ile, and the understanding and Cooperation of' 
lie U.S. Food and D1ru4 Adtnititralito. the aVerag development tile is 

about lour to sevell sear , today fo'r bioteChitiohocy products, svhich is a big 
help. IVlo evcr, if is still a hmo tine and a large iivestment. 

So let us revie\ how i teicology was colmnniercialied. What hap
peited is lot particuliarly hgcal. not what atvone sold have deduced 
sitting arotind a table tryine to decide sshat was going to happen. When a 
biotech cutnimpany decided it \waited to launch a iroduct. it had to build a 
coitpallV to laumich the prtduct. All the diferentl slagces and Structures had 
to be buift---hte vect'ors and expressioni s,, letms, purifieattis, scale-up, 
ianifacluring, linical tcsling. regulatory subtmlissions. and inarketing. Sur
prisingly enougl altiost all of these things ,vt're inplce itntlait# pharina
ceutical Cotpatties, yet almost ever sitgl. iilportant invenltion ss'as done 
1, independent bioteihnhology cottpaitics. That is the f'acl: that is what We 
have to deal s\ilh. Ilhiss' s'ere they ah. to do all this. whv would they he the 
first to do it. and ,,as it effective'? Is it totterriiblv inefficient to have to 
create a COllnpatlly for each ne' prloduct'' 'That is ssal was done. 

Small, start-Up biotechltfogy companies were respiisible for many 
miracle drugs. For example, Aingetn developed erythropoietin, and s'e now 
know that I) milligrams per year, one-fiftiethi of' ainaspirin tablet, will 
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prevent 20 or more transfusions for people that are deficient in ervtiropoi
etiln-and there are maly more. Chiroll l)rodtced the answer to hepatitis C.
 
which is soilitliing that has pla'pled society and challcnged scientists for
 
more than 30 \'ars--a wvCll-defilCd discasC aboutllt which ntothiell cllitld be
 
done. ('etIs discoVCrld \wa's of aiplit'yillg gelcs. Individual iiveliltors,
 
individual small compalies. are pionee1ing and filltdiili inilportallt new mol
ecuiles and ilsiehts that areclalr-ine the waMmedicine is practiced today.
 
This \\as dolc illat\\ that perhaps \waS hardly pirl'ciclable-snIall, imldc
pedient compalic, got started alld did this all onl their own-hot this is
 
Cxactl\ wialt hallpenLd. SOlmttimC it OCCtnlred with S1t11101nor
lite Of" larte 
companies. hut of, ks innovations and developments1 1.1hroutlghoutlone ilte 
Ife field \cse latdc h\ the larlc' comp1q1alis. 

sas ~firfs road. that 
fraiill\ la ncw%technology and the nced for immediate action are more
 
critical than making long-raillgC ilalns to do wone'flf Illiles oler lonlg
 
periods of liele. These companics arc fracile al their viahility is always ill
 
l tu stion . T heir sirvi\a is ill jeopard ' at al tim es. 'ak e Is an 

.snI said, it a vrocks\ I think is important. The 

C\atlnlelC. IlhadlinCs blared. "'C'huds gatlher over the hiotech field.- Inter
estingly' elough. firms %\crcstumiblil. onl regulation and patent prohlems.
 
The patent situation looked cr confused at that lite. It was 
very difficult
 
again to cet fiilincilu.and the feeline \ats that lal' comlanies wotild go
 
o o[fbouiJss and sonic did.
 

It*\wc look ait the it1ihCr of' filialncilis. s Mhatss has this
sC faced 
eliergi m, techolo y- and \ill probably apply to every le\ teclology
bi- inauc ii s.Ul':. (r', splls, hi
NTheslge,. dry Splll in 198-4 and I195
 
sCtllied to last lorc\ er. We Ile nCd it can take Cighlltl(Ialters hefore see
\'onl 

another chance to 	 raise mioney. \liei I987 cattle alone, the stock market 

•willed, ald 198, 	 I989. and 1990 ----om alter allothecr---\\ crc all vei'v had
 
I) t lot those
Vea's. f' corliIs, sals aged )1'companies btll) werc dallcer

ols liels for'frail.e. eiimbrsvonic bmmsilesses.
 
So sn111c IOlc1timi is r'tltfuirtld. iV to that patent protec-Thei (ftliestolit 

tiot flllilte iced illterls oflthe frC iTS'stiiCt rCluirCd ovCr aIlon 
period of timei. The question is al\a's asked, how\ever, whether keepin, 
the invemions secict \\ull sork. Well. it dloes'. Olice [the cne has beel 
descriled, it is trisial to producC tihe piJUduct. F\Cl ilthe cene is to 
(Cscrihl av\\hCrC, onlce tIe structturC is out. once the product is a\ailable 
even inl clinical tiatls. tlme strctume canl be dete'iullinl alld oftem easily 
dlplicatCd at a much Iower cast. The cost is even lower hcatusthie copier 

does have to 
copier av'oids the major investimniits that the innovator had to make. 

So itelrtalional protectimn becomcs the issue 

only has to copy' 	willlers. Ilie not duiplicate the losers. The 

ltlIa'. The lproletlCs ill 
obtaining 'orldwide proCction arc diffic1ltl. There are countrics thatlltllly 

do not honor tie 	patent system. Surprisingly, countries that do not have 



327 Biotechnolgy C'sc Study 

strong patent systems (e.g.. China, India, Argentina. Brazil) are not trouble
somC to the biotech field, :1thou1h Ihe phIarmnacCeutical itIdustry has ex
pressed cotcern. IHowever, internatioM:nl tradIle cOupCtition with countriCs 
that purp)rt to have patent systell is a \'er\ Serious issue. 

For example, Japan is Strom) co_'mpetitor. In Japan. patent flooding 
Surrotntds illlator", patells. The Japanese patent office oranlts narrow 
patenlts instead )f broad ones. I think it is prelty obvious t0 thosC in this 
indttry, that Small companies iced broad patents. I11votn are going to Irv to 
co)pete in the marketplace with giantS, .'tL had better kno\ thall you have 
sonIc restIslable protectin aailsit obviouIs dtulicaltion or partial dllica
lion. The Japanese system lls not )rtOltlcC(l 1anV biotcnolomgy innova
tions and has t1)1(ioduced bitechnology t1tcomanies. Our- p)rolCIms with 
fte Japanllese st.ti ic' iarrllowt palts, sotlelitnes tkimll I ) or mote Veats 
to issue, and patent Ilooding,, which Surroutds the Invenltors contribution 
and forces him tooin uill with large.centrelched Japalese cImtpany to 
sl'Vive. 

"T stimariie. developing cotr'(tl'iCs have co'cerICL SOnmeIildtrl'iCs. 
but Imesv have not been comlpetitive in biotechnology. -uiropC has awartlCd 
strtig patelnts that afford U S. iiovamors ra'sotiable protection. Japanlhas 
been a very serious issue. "odav we see two Companies il Japal ci joyin1g 
the i)rtstht, t o products aq)p)oaching a hillion dolilars ill sales.(of \Auglliell---
at prices two to fomur limens that off the products in Ihis coumtry etaranteeine 
high profits. It iS very easy to se wrhat is going t) happen over tile lIng 

Itrli. Thise citmlpaii arcoM toLIe b0L he ablIto in'adC othr cuntrics in tile 
field of' bioteclnology and be vcry active particilantsl in trade. 

The luCslion then is, Can the Lnitcd States dictatC or- ilnfluenc ilternla
liotial patent practiccs? Well. so)how it has 1t. This sotuds tilfair Ito 
some, but it is equilyv umfair toaIase ial h)ro)priat ion of' itellectual prop
erty. 

We kito\\ the history of what happened: hapan behind. hpan even, 
Japanl't ilhcld. The otllook is very SeriolS. If we think back Ibout that 20
year period around the 196()s w\heu U.S. piettnts were nlot being Llphld, thai 
Imay have beenl) s\hv it was Cls, for tIme Japanese to iove ill ard take over 

ilte territory. 
No\\. lotIuture challeneCs: The federiml giverllllnl's pillting of the 

gelt'inte \\sI It Ilypothlical tlteslinmi until a short tittle agt. Would this be 
Serious? It hts now bec)mc a very practical question. The U.S. Patent 
Office is currently examining the NItt's app1liCation I'r pItiltcts oil Celtain 
genc Sequcnces. In the meaitimne, tile Imndustrial itetchitunmlogy A,\stsociation 
htS held discussions \\ith Reid Adler of the National InstiLutcs o' IIcalth 
(Ntlt). biNotech CxcCtivCS and adtimitiistrationi omfficials \vo are examining 
this issue. dWill respect patents?What should the Nt1 t10 to all of these goeme 
A goold start is to provide aI fortirt between indu.stry. NItt and other inter
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ested parties to see it' we can understand whether these patents should be 
applied for, whether they should be issued, ind if' issued, h0w,' they should 
he handled. 

Finally, can pateits be issued faster? The U.S. Patent and Trademark 
Office's numnblhers ol the average tinie of application pendency are very 
strange and not helpful. The Patelt Office has alWaNS figurCd ot ways to 
say it is doing things in two years whel, in fact, there haes not heen a lscl'tl 
biotech patent that hais taken less thant1 tour years, and usually five. If we 
cannot get meaningful ihMers. I do1n't think tile problem can be solved. I 
think the Patent Office is iiisleadine, all of' us. 

Ill lerms oi the conference objectives. I would like to close wilh these 
thoughts conlcerning a fewIfinal issues: First, wilh respect to intltrnational 
perceptioll of the importance of' ilnteflectlal propertl rights, the world ac
knowledges that the Uinited States \%,,as the pioncer inl biotechnology, and 
that it was done hy risk capital, as well als fedleral sii)l)rt of- R&t , origi
nally. The positive contribution totiioan wkell'are is acknowlcdocd world
wide. That does inot mean that all the countries il the world want to give 
stronlg patent protectioln for hiotCchnot1ltogy. which is alvery diffiCtdt isue. 

Second. with respect to biotechlology pateints, ill the United States, the 
road has becn rocky but reasonahly satisfactory. Worlwide protectioln will 
ultimaltclV be c-ritical. It is sad that this did not occur long ago. Because of 
this lack. we are seeinglcompanies in f'lcign1 countries appropriating U.S. 
technology to gel started. 

Finally, with respect to conflict rcsoltlion, the most ircTious resource 
01 albUddllin nC1 inldus1,trv or huddile leV teclhlolov is time. The solu
lionl have to be time sensitive. (ir'andis soltliolS that involve 60 or 70 
countries. aid take years anld years. will mean that a tot of the companies 
will fail belore the olutions arc inlplace. I think people should be aware of 
that. 

I ksolld remind you of, onle last thiln. This is an industry of, small 
climpalttics. If vonMl lok at the profile of' public biotechnology companies, 
onl\ 13 percent have mre than 3(() employees, and none have more than 
2.())1 cmployees. If \\e look at all biotech companies (Ipublicly and pri
V\itelv held l there are onl\ 3 percent \with more than 31) emploVees. We 
are deilimg With alvery.vCry broald-Ised. siMaI-compMy husiless and nlly 
remarks apply as Well to my firll, (oS, which we started within the last 
y'ear, as well as to the lagest bi(tech companies, which are still relatively 
small These are the companies seckig patnt priltection. Strong protec
tion can hardly "disadvantage small companies" as some critics suggest. 
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Semiconductor Chip Protection 
as a Case Study 

MORTON DAVID GOLDBERG 

Intellectual property is old. Semiconductor chips are new. I have been 
asked to look at how the two have worked together, and what we can learn 
from the experience. 

First, I review the history of the technology and of the intellectual 
property law that Conress cUStoni-tilored to protect it. Then the provi

sions of' that law and what some of uts see a.s its shortcomings are discussed 
hy fcusing specifically on three areas: how the law defines the technol
ogy, its broad exceptions to proprietor's rights. and the difficulty ol interna
tionalizing protection. 

Let ts look first at a briel history of the technology, just as Congress 
had to (d0 bef'ore it passed tihe Semiconductor Chip Protection Act (S(CI'A) of 
I984.1 The semiconductor chip \was invented in 1959:2 and the first micro
processor chip was developed in 197l.' By the early 1990s, developers 
could fabricate chips containing more than I(),00) transistors." From the 
1970s through to the 19 9 ()s. the chip has become sO IIbi(jltitOus that it is 
found in products raniging from automobiles to rel'rigcerators to personal 
co1111)Iters anl a vast variety of "pcrsonal electronics.' 

117 U.S.C. sec. 91 el seq .2HI.R. Rep. No. 98-781. 2 at n. 2 1984). 
3h,. 
41d. at 2. 
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The story of course does not end there. Since the early I 98(s. the pace 
of innovation in semiconductor lechnology has accelerated. Chips currently 
in productiotn containl in C\Cess of 1),000) transistors. l)vnainic ra.tndomL 
access meiorlll()' which have the pace of' progress illthechips (wIR..\NtS), set 
industry, ha e provided a f'otlhld increase in capacity everV thrce \' rs--
even thon1h each increase has rieqtired eC1gineers and .cieIt isis to solve 
ever more coniplex problems. driving the lecmnology to even Lrcaler i eihlts. 

'he phololitlograpllhic process used to fabricate tile vast majority of 
selicoinductor chips is conceptually relatively simple. The n|liktl'aclturer 
applies a layer of' pholoresist (a material theat reacts to light and resists time 

+.t cie ca.lled 
The photoresist is e(sosd with a predetermined paltlerl. AI'ler being de

" 

action of certill clieImical a I' to a of maelial a substrate. 

veloped, portions of tle phltoresist ie s,asfwd a. leaving time substrate 
exposed. The s"ibstrlte is thlen1 treated with a.chemical acent Ihat Ila' etch 
material! a from|| the expo1sed part deposit materitl oi it. Oor ermeate 
illo it. lIx. manufatcturer removes th pi-oltoresist and then releils the 
process I'oreach of tIme mtltiple lavers reluired to f'orn tiledevie. 

Tie phmlotlilho..ralmhic process just described has mnanyv applications be
yold seimiicondictor chips. The substrate does nt)[ have to be silicon (or 
InyV smlllicondtrLf()or t tll+tllelI miand the product docs lot ltve to be
 
eleclronic circuitr\ . NI+.lnufaclurers can use p+lto hl-tralmh with masks oil
 
a variety of' substrate materials, such tsulass. polvcrVstalI linc silicon, sap

' phir. cerami material, stupercondLcti|lg lllteriil. Illlncelic doallill Illate
rial---the list goes oiland ol, and continues to gro\,. 

Moreover, the rs1.timmieL11 produt(_ does not haMve to be t"'chip."' It can be 
a flat-panel display, a minialure itiotor and ears., a thiln-film recording 
head, or anv one of a numb)er of' iteits tlhat +re nt usully' considered to be
 
electronic circit ry. It is possible that within a w'\v virtually every
years. 
portin of com)uter hardware. fromim the display to the mass storage devices 
to the packaging for chips, will be fabricated by using, somei kild of' mask
ing process. 

Each stage of' the r plrel throuth f'ablricalionfcess.rmiminary desigim 
treqtiries investment. skill. crealivity, ald just plain hard work. As the 
technology became increasingly important in the U.S. ecotonmy. additional 
legal p)rtleclitn at sortme sltage of the process appeared to be necessary to 

' protect this investmenI if' innovation was to f'hourish. Beginiting illthe late 

5.\tiv'rji~imj~ ci', .ilc lll\ Clln h' .iIi l dCtirC.l ile O h,' i tlllIig11U;lc tile MIiitc h) 
e t i lhi,, IS, xl \,kid ,.:(lllIn,,C,.callils. 110)l JiCK1onl,++.l~ I,.',:hllilt+, 'l us,,.d 


'
 (I1 s.ly "adh itiondill ,+.,lclioll. - M,_lale.d v\k.l,,. d,Ip)MI.0 l
b,.'alls,,e anp,+_cls+ ah,.id\ j)rOu',i 1t0 


a n noIIIIL' I be titi CI l COtn)lLriInsl .tn, ;Is %ell as lrandueilnatl lli inilc luc iaani Ile 
ILM.S OF1 (litthle S+-C.CTlI'illl C IH O ISot~t',. 

tr C\iItllnptc. liMlltIn Lts ill)\ illtl I)tI n .. IIil~thiIlC. IIInii 'imciurIIh l eni C pIrMin Ileu% tl.liil 
oir coiniiposiiiiu i t d ,iiiy anuk. tgi (n in iciLiI L' des ior oil dlll l a nt.u il i nil II in allat'le Itlili
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I970s, innovatlivC man facIture rs pressed Congress lo grantsCliconLuct1or i| 
adtlitiOttl inlCllecltull properly protecliln f'or this particular form of invest
mtent ill loetary and intellectlal cap1itl. The rcsult was the Scmiconduc
tor ('hip Pro ection Act. 

lroml tile ltset, the leIgislative eforl tI flashion proltetiolI for Chips 
focuised l the "'mask works." These are the serics of masks thathbear the 
circuit deSiO1IS tl,Cd to expose the photoresist ill tile faricalion proccss. 
Each mask hears tile inforniation t1h;at diclates which areas lie to be exposed 
and which are to he covered tuiring algiven step ill the process. Toelher, 
the masks descrihe thle entire thrCC-dliellnsianal to(pograplhy of the finished 
prloduct. 

IHlowever, this Iicuis %as not inevitable. If the form of protection clio-
Nen for snli'ondluctor chip prod0tltcts had hen dCrivCd from ptCnt law, 
more emphasis light have heen placed,l for exa lpfe, on the fabrication 
process or- on thc' pr-duct than Ol tile interniedliatC niiasks. 

Inilial proposals for af chip protection law called for aln extelnsion of 
Copyright lasm,declaring llask works to b' pictorial, graphic, and scufptnral 
(1(i;s) works, nolwilhstandine their utilitarian pitrpoe., Ordinaril. the de
sigl ol a "'tseflul arlicle'" is plotectable as a ';S work only to the extent Ihat 
it incorporates aspccls thlt are physically frcotceptuafllv separale fron
 

' 
their utilitariati1 aspCCts. The p-rop1osals would have Created .n1exception to 
this linitaion f r mask works. 

tiu'llll'. 15 V.S... sec. ill. 171. The co .,ught s atute pp oteci \,lk, a;itui iip.llt'c iii rricinhilt 
17 I',S,.('. Nec. 1(!02ia). 

rio \L'r. , lldi tLt , 011iC.ll hIc hiiI t u iiii,n' t1O lSit-O lin pli\'otit d h\ c\i',inlg ktlr ionN 

ti li s s'ch it I ese til not I' t \ jill ' iSI liil.Kil 'r. l i, t'hSllniLt 1C11uNC11ik iStlIl IOlnht-l~ Ill~dU0t1 t killl0 heIkl ttll (ICSI!l l O(L L'iif ,ICs. VlhtuC lbt~died illIII S t n ilt' liel ttl 

pirktolllt'l. %\ ~H7 I\\io C . ldIIIIM MI., uia IAlit ., oi ,t litinu Ill\1 lks 01)ICii I't( li \I \Iit%'S CC" . 
no(lcS and tc Hcolllc Inll (li, \l. Alii . ithllnli or nllltChpilc d si-gls ll i't l' "ulitiC i' ll cl7\ 
an l ltolo % olll ts (Illlll ill l t l ll ])l10ItC llt011. I1 %%tits fet'l that a; I citll IllIall\ \\m ultl [lot., 

ilet' il hit 
uld ft.u (Ilillit-till in mainain+tfilt Nllt IC\ Cl Oft '-ttICC\ 14)(1ltKI il'.h razdt N t-t plt l _'tC

tFinlllk . IIILt't (nl dc,, _'Idl(1 : Il)t l he. ()[le t C h\ ilI lpt.'t Ill,, th[li I l ltodl cl, it 
t ILtl 

[lo~ll OJlL' t 1 111)liINs.,oJld 0t+ ile_[+t l l . ('0ll1,W'qOCIIlI.\ Ill~tl lt tltcle . ttlied (J('to lglt s- et'iher to 
allillt d ill, palltill 0l tt01)L I li ;\%\1 (11Ill t'MllC Ia Slli tltlis ILm 

7uc i t I 1.1. 1007, tI rh ('onv.. i . . 1 i I tcs .7I 
17n '.S.' . S t'. I ] (t Ili'rI I ll 1tit' pllit'. A7ll It 72 it 01 ts. dl.I. '-'I (I 

,11INNA lutI[ Llit I IlhilIat "ti,et ftlI ;IIIit It"", ct.'lIoI t' leI IlCtt'' 'd IhNLol).\ 112 11;[tl~l I)IOCC'ttinI g 
ftll I I i p t llns¢, thilt [lietL.op\ right pllOlt~tlnOr Of' 011'1HIlCl" I)IIU rliis (it C'OZiteldtl d 1I'Clk 
1"ill l f 1)1 1Illldl) t' mIptlet!') 111l11[ he. NtlS.lt-'t' 01" t.ZlIilt'dt o O llh ;I It.'N,.l" IC \t ill I)I'Ll A1t'0l 11. 

lhIO\kC\t'r UN Iiltlt u it-' s M et defMi Cd :11(liet U' II, 11211l,.\ t. tI \Ittill' diltd hit1,liCil., Olll ill 
[lie t'onlext (it 1(S \%,ork'., Mnltlt Lollptilt p~lol ikill,, ale ntl N i(s. \w.t k, bill. rmher, littCrll 
\%iorks mlltlc 17 L;..S.U'. sec. ll)2iiw I) . Seet "' llhcits jml 1:;Il~lcN ilhout "I'SCltI1 Arlicl'c, " ill 
(;oldhlerg n lBult-ulelgh.('tpp~ight l-t Itoln l t omlptitm pio~granis: I. lite sky fallinlg! 17 
Ameltricanu Inteclle~ctual IProl)Crt ima\ A\ssi. (.}tlleil] Joullall 2941 ill 319-32-1 1~ ) (Tf Lf-t,\ 
Ocv'. (Corp. v. P'aperhba', S !Itiianr, M0'l ";-40 F:.Supp. 37, 52, 71-72 (1). Mazss. I1990)). 
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These efforts t'ailed, partly because of the limitations the drafters tried 
to place on copyright protection for mask works, and partly because it was 
Unclear how provisions of the draft Icgislation did and did not relate to the 
Copyright Act as a whole. Mask works were narrowly defined by reference 
to the del'inilion of -semiconductor chip product." They were to have an 
abbreviated term of protection-- 1I years--and were to be subjecl to special 
exceptions for reverse enginicerino, Later drafts o! the fegislation created I 
neW category of' works with a separate bundle of rights distinct fllm those 
generally accordc,! to works under section 10 of the Copyright Acti. Be
cause the lecgislation tailed lo provide ,ippropriale integration of chip pro
tectioI into theC Copyright stte.0 it was not adopted. 

Instead, ('ongress chose to create I snui gceieris law outside of the copy
right statute. The S('.,\ bears the basic features I have described: narrow 
suhiLct Inalter, 10-year term of' protectio i, aidit broad exception for re
verse engineering. Congress altempld to strike a balanc, as the copyright 
and lat.n laws do, betweel innovators ald inmitators. It also attempted to 
allow i certain dectre of flexibility wilhin the ilarrow conitlfines of a Custom
tailored law drafted to meet tihe spec'ific concerns of mianfil'acturers of a 
specific product at i specific point in its technological development. 

I)EF'INING TIE TIKCIlNOI,)GY 

It would scell xiomnatic 1hM in fashioning intellectual property protec
tion for i new tech ology the l'irst order of busiiess is to determine what 
the tchllology is. The I'ulidatioll of tile SI.'t%\ was codif'ied in onie of its 
basic preirises: that Ime technology was the fabrication of semiconductor 
chi) producls. i h'is was iot a surprising choice, given the siate of' the 
technology il the late I970s and early I ,19swhen the bill was dralfted, and 
the f'act that tie law was passed largely al the bchest of ihe semiCOndfUClor 
ildustry. m and clialnge hve eroded bolh foundationlo.ever, titime quickly 
atid iremises. 

For example. more relevant ltechtology might be the 'abrication of 
producls ol arty Substrale Using masking techniqlues. As toted above, nlak
ing a chip does not differ very mLIuch conceptually f'rom the making of' many 

')See, c,g.. I .R. 1028, 9Xih ('ing,, Is Ses,. ( t1983) 

1 'A "seLlicoduclitU r c-hip product'- i defiied ii the SCtA its -the iana t iiioritrmetiate flri 

ut anyi pr It -r--i:\ I,\ iiinv m a a1 ii' at mnertatlcr,Iircitlic, rlsnnaiig. OF,inlaninotLcnducllr 
nariatitl, detnsicd or ithl, io, plicud onai,or cIthed away or litherwise remloved fron. it )ie'ce 
oIf s'iniClIntucltln r litia lial ill icduirutiic, % Ih i predtlermnindc pattin: and t 1 intcnderd lo 

etrin clcciroiniL Lircuiily ftntions, . . t."17 U.S.C. sec. 91(a) I). 
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other products. Considerable skill and creativity arc invested in the design
 
of the mask works that determine the topography of those products, but this
 
design woar: iseasily approprialed since, in essence, each copy of the prod
uct carries its own blueprint wkith it.
 

In addition to semiconductor chip products., tmiarN' other produicts are 
beimg mIide, or Will be nde, hy using maskins tcchliques. Thev iIIClLde 
niotmerely devices such as Iicrproce.ssors aid t)RAM\s that are ltraditionally 
thought of ischips. Th,.v also inclutdC, lor example. thin-filml heads, flat 
panel displays, tnicromechanica! device s,chip packaging, mnarnetic bubble 
devices, magnetic mass storagedCvices, oplical (1e.vicCs, and Nit,)erconduct
illdevices. Yet hecaslC tlhes ire not fl'ormed OILaISCiviCoiidtlctor substrate, 
or are lot intended to perlforn clectro.ic circuitry {uiIctionls, it May be 
difficult to considCr those items as -semiconductor chip produLts"' uider tile 
act. Much of this ilportant technoloigy wVolld hls nlot he given any of' tihe 
special protection that the S('I..allemipts to provide. 

In the future, even devices such as transislors-tli hearl of, whal is 
coinnioly known as ihe conlputler chip--nmy he falbricaCd in iway that 
Illy den, them protection tnder the S(t'',\. [or example, researchers have 
recenliy made i proiising speed breakthrough illlateral hipolar iransis

" tors. Tlransistors of' that kind, with their los powCr CoSlInmption. Could 
power high-perfornilance, low-power coiputcrs in the fulure. The devices 
are imade of silicon deposited or "erowIl" in very lhin layers on an insulator: 
they are nt etcheed m or deositd On a seiicoilductor stlraStill.I, Coll
scquCnltly. chips lade inl this way iight lot consiltultC seliconductor chip 
producls within the neaninu of seclion 91(al( ) of the t(','.: and even 
though litey s\ould pCrfoiI thmesame functiolS as any other computer chiip, 
thley ilighl not he proptOIected under the aclt. 

To a ialetr ir lesser extenlt. each of" these devices shares (froll all 
intellectual iroperly perspective) the saliemit properties of sCiiconductor 
chips: coilsideridfle skill and crealivity arC invested in the design of the 
masks, and tile can approipriated easily hecause it is borle ihedesign be on 
product's surfaIce. There is no principled reason wh they should not re
'eive the SIlle prI)oteclion, bul in its sUli gelei iappiroach the s'I,\ was too 

customl-tailired so its1t hi a specific techlnology. 

12Chips: 1tM more ihan Iriples ie speed of a kind ot transistor that could power high
performance, tow-power computers. EDGE: Work-(roup Computing Report (December t16. 
1991); -IBM triples Ilespeed of tramsisor. InfowordI (Decemiher 16, 199 t) 

131d.
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PROTECTIONU -SCOPE AND INIMITATI(NS 

Protection Ior mask works is subject to several significant limitations, 
the most important of, which is the reverse engineering exceplion. Section 
906(a) of the s(,'\ pernls 

a person to reproduce he iiask work ,olelv for [he purpoe of leachine. 
2aly,01g,CVahialg or teclli(uIICs CoihodiCed in the uaskor the ConcCpI)S 

,.ork or the circllilr, logic Hhm. or (ji /atill of coloptlels used in 
the inask \wmnk: or... Ito pertoriii sich analysis andl Ito inct(rporal the 
results of, tuclh Cnduct in an origiinal iask \\oik which is itade to be 
distributed. 

As with the lechnolohgy of chip design andillmanufacture, the technology 
(and Cost) of reverse engineerin g has not stood still since the enactment of 
the S(''..\. ('ompanies special i/ing ill chip analysis can now 'peel" or 'strip" 
a"ayv cif S varos provide Cross sections, topological layouts, 
and material analyses I'lrN 1001(0( to $30.000. These sam0 compani.es can 
also provide tle -paper trail'' that is a key element of a reverse engineering 
leftclise under the act. ('otmputer prognrls caln derive the logic diagralm of' 

a ciiy and the logic diagratn can theni be used as the input for atny' one or a 
nlUmllbe1r of CoiltIpLter-aided chip design tools. The Cesigtll Call bC modeled 
hy using vet aother ,,11CYsl are tool. As econtd Ctoer call produce a "new" 
chip in ttis may for a very smnall fraction of tile origintal prodlcer's typical 
developntcit Costs fr aill illloValive pltlnCl. The secotnd Coner call use 
Coinputeriied optiitiation and can introduce sone degrce of variationl from 
tlme oniginal desigi. 

So. while section 91)6 of S(l'P\ apparcnlly sanctions it, this practice 
allows free riders to profit easily and chea ply I'rl tIhe success of others 
\Mho make the R&I) (esign in\'esitmei and take the risks in bringiin a new 

' 
and ininovative plduct to iarkct. 

It can be argued. of course. that this kind of activily is beneficial. Afer 
all, it (foes encourage makini at least increnmental iililprovenmeitls in the 
original design and itmaking pr(lccts availahle at a ilower price. That is the 

l-'lheCSC prIICC' i11;1,hV0bleO ll i 'hl s One.( Willllall speciali/iniy in chip anal'sis adverlis
'l "o -he l c'hil -cl)Illi for S 1,Ii. \611h ipriccN ralaila froili t1 to 1 S it hnIIIe discouiiit, 

hor -additiounal Copies 

15the right to prepale dclivuli c \\oik is n(ot allionz tlc' e\cltiuive rigits gl';itd in section 
9015 oi l ihe S('P',,. I.Nenlhall , (liet olil\ cchliie iihls mre it) reprotice (hli ask \%ork, tol 

iintlpoil or diliihute a chip einlhod in g tie miask kork, and iitiuce ill kim ci tsett ino l 
another pisl i to (0 lic utif tt th iiins. 17 (!.S.'. c. 9015. 

I ec'SCOlld C(ll1el it '1i 0t lai1' , ha\e I) lo uak: ih antlial inI iieSInInlt,to produce Itese 

delriativ'e Chips. The coqt oh ahiricalion, and ift h e cqilipbnen anld softt\are toos us'd inl 
fabricalion of chips, incrc'ase dranialicall) i Iamore and iIore circtiits are craniled onto a chip. 
Noiiethleess. coipying is still cheiapetr Ihan innovating. 
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essence of imitative conmptitioni. We must hear illmind, Ihough. that the 
goaI o1' our lintllctLtlal pro0perty laws is to give the puhlic [ie henefit of 
innovative competilionl. By graliting Congress tihe p(,cr to enacl inillec
ttil pIrpM'Ity protection to promotc the pro.gress of science and isel'ul 
arts,"'1; the tranMer (if our ('onstitution inllldCd 1o spur innovaltion, and 
innovation is \\11iat has made the lnitCd StCs a Ilcr iillhigh teChiiole,,y. 
Without it. there would he no high-ItcCh pirodluct, to imitalC, and wilhout 
inearineful itellcttual iloprty protection. innovatia n would la,. 

The re\Clrs engineering provisions of, the s'..\ are conll llv Illln
tioled iii the industrv as a primary reason that chip developers have hIuou,,ht 

Iew , the act against copiers ofI' their chip designs. Sectionlawsuits under 
t)06(fa) is widely \iewcd as the excepltion that swallows the tileof' protec
tioil for mask works. A,\lh1tl11,h dit'icult to prove, the i erception strongly 
su goests that the Sc'l'.,nla, iot pro\'ide mneaniiiglftl pro tction. 

INTERNATIONALIZIN(; PRO'I'I'A'ION 
4
Another aiaJor wCakness of the Scl, is the ahsence of any workable 

effective internati'mal protection. Ilad protection for nask works or chip 
topography beel inlegrated into an existing forli of intellectual property 
prlllectOll-aIs oled al e. Copyright was the orioin,i candidatc-it could 
have been internitionali/ed I1v malns of existing treaties. The sui gcereris 
treatment of chip protoction inder. I.S. la\ .w tContrast, has beln extremely 
dilTicult to project illt' ilteinterntlioal arcna. 

A sti Clle'is law rttlirCs a stligcencris trcat-a treaty that hemultlSt 

itUoliated without anly inlernational consensus o i what sort of' regime for 
prolectill is appropriate. The primn'ary mltillileral Clfort to date was tle
 
\WVashinitIoll "lly. I preparedl under tlme auSpicS of tileWorld Intclctual
 
Properlt ()rganiz.ilil (\\')Il. The process was strolvoI 3 ililuel'ced by de
velopiling countries hostile toi ltllcctu'al pri'olcly iprotlclion "eneraillv, 
and it )roduced ellcatya so lawed that nolt eingle umajor chip-iortdcil 

cotllr\ could sutiIII)O it.' ('hiiel allio tilte problems that the United Slates 

7 
"Th'( ' ,',hatl ' I plltlitole, aint lAIn,.ssll hti P44l4 c'r 'I ' iet'IlU4i'.,, 44l 'cieunce liset'i 

t sc'ciiili r tiiliiitd Il'ilics ov'hIilI, liet' c'\Cltl,,\c dilto thei zspcclic,- It .A\ullolrmid tl R 
%ritinNald Dtm\o cric,, I .iS. ('I iiltiin, Al. t,scc. 8,.cl.ii. 

nlillgialt
Trcaliv ol Inlclhc ilal t'roptk', , illR spc,t olt t (CilcUils.as opened Io"signatiur'e 
on Ntai 26. I989. 

"Ill adhition to tile St,1d 'lihlt144 lll4t.444 itNy dc'Li4lct thatiI 'nl s tand Jil,3i,. ('lliull it44,4ttlh 
[ili s'ign ih[e .4 lcc441 h p l4i I1 MayVai sl,. 4rht lli t'n44',tVrlc 0 199l)..\sA tl 
25. 1990, lll Ct'i4L)n ", ,i C i Lti icS Iu;4t ',iINIct it: L't)t. (ihtnMi. (4latiala.Indi i hl.i4li Ijot.l'c 
RCpbl ic 4* (' ''tlOslai4 a ndt Zainihia 4 W tlr'dhitldic Irlouc Rc1ort 2-10)1990i).,hilla, . .'ttLi v 

of W IP() Na14201Mcn t.'irs or theI N'tions. alnt cerail ii i v_'4rlg .nilt al /itii, callnmen i still 
etcomne s it tie trcaty bytepo4isiting niiiisntrulen otiaccessiol. tlt.partie 
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found with the Washington Treaty were the inadequate term of protection, 
the hck of specific rrotection for mask works incorporated in a fiinished 
product, broad provisions for compulsory licenses, and excessively permis
sive treatment of so-called innoent inf'rinigers. 

There has been anlefTort to cover protecliol of1chip topographies in the 
language of the Trade Rclaed Intellectual Property Rights (lIlS) agree

2t
 mient proposed in the General Agreement on Tarifs and Trade ((A;T:V).
Section 6,article 35 of' the IRimt. dralt distributed by (i.VT )irector General 
Arthur )inkel oinDeceimer 20, 199, provides that IRIt'. parties vili pro
vide protection inl accordance with whatt are inl effect the sunbstantive provi
sions if' the Washington Treaty', atssutpplemelted by ftrther provisions in 
section 6. The alditional )rovisions endeavor to remedy the most signifi-
Cant slhortcomnlillgs of the treaty. 21 It is certain, however, that the'ar flroll 

-TRI'S eflort will come to fruitionl. 
The only mcalls relaining under the S t'..\ ftor internationalizing chip 

protection is through reciprocity with cotlries that protect (tr are laking 
steps to protect) U.S. mask worl:s on substantially the same basis as the 
S('PA. 

The SC'A provides two means for giving foreign nationals reciprocal 
treatment. The first is a presidential proclamation under section 902(a)(2). 
This provision permits the president to extend protectiol tinCer the act to 
forciul nationals or illask works that are first commercially exploited abroad. 
This extension Can be nade only after a finding that in the foreign country, 
U.S. mask works receive national treiatment or treatment equivalent to that 
given 1.in,1cr IheISCPA. To date, there have been no presidential proclama
tiolS indCr sctCiol 902(a)2). 

The second reciprocity provision, section 914, was an eleventh-hour 
amncdmtlillent to the drafl law." Section 914, International Transitiotlal Pro-

IA inltittcrat lIv ciivcring t htir tad group o' trate issues. TIPS is the agree
ntn on lnatc-rclcitcd aspcct. ot intellectual prtperly rights (incltudiit, ItraiC i,1com t'i,ji 

gioods). thatis to formit part tof(iA\t it the current iivL-vcar-lld negotiattiols yicld a viable 
lgreclltcill. 

21: etlxamllepte. titit38 providsc- ftoiri 10-yeafr Iinillllilll er1l of' prlictionl (is lpposed it) 
an 8-ycar clun der the Wt'() Ircaly. and a ticle 37 ti,ids tor r yalty paylents tw 
"illlocentl receiving noliceinfringers- (as Itocellain stock in hand or preionstly ordered,) iatelr 
of' the,.infrinLemnlt.
 

-ti oft22-t-hC pS Ic\l tilers it lll1ltbel lea iLt intetectttal p,,p trtyi ltctlilln. Failuireit) 
reach agree tin thalt lit retlcti nla,ntllleltlareas mre dirlctly Itochip prollecition tolml1tle eftlrt. 
OIf evcn gealer ilporlallie Is Ihe it Illl TRI'S is a part it thie trrell rtlll if i t (t; ' 

nctllllaljiil,. t[hese Ileitliallllln h det tiadlokcd t number (tif limes t'.r such nt'lllllliolus 

trade issues is agticulttie. At this ,,i.ting. it is qluitctsils lltthal %kille lit) TRIPStherc i 
IrClCl¢¢leClllItCausc- -hltreslstills cility' utlnrclc l l0 intettCCluMt iroperty -Itie iltilgtla1y I ttud 
tl( A Tt n1;Itail to i thlt'c allagreellienl. 

.t%as adpltedllt ttalc it he incttlcl in tire final version of tife tHuse Report on ihe act. 
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visions, permits the Secretary of ('otllelCC to issue temporary orders that 
extend [he benefils of the law to na1ionals of Cotintries that arc "making 
good faith elforts and reasonable progress toward" eniiciWia t bihateral or 
multilateral treatyvwith the United States or enactirtg domestic legislation 
along the lines of the S(']'.,. The "transitional provision- v,:!:; originally 
scheduled to expire in 1987, ht has been cxtenlded t, Ic and is currently 
scheduled to expire on iuly I. I995.)4 

Although origTinal I meant only as a stopgap neasure to be used until 
oIther COnlntrics met tile reTltiirements tf section 902. section 914 has been 
the sole vehicle for internationalizing piroteCtion 0t sCmicolductor chips. 
Nineteen foreign countries including Japan. (ierimanv. Canadi, and tile United 
Kingdoi) have been anted interim protection tinder section 914 orders 
issued by the Secee"ar, ol' ('onmerce. 

By employing this "arm-twistini'" Method t1 indnthicing foreign countrics 
to adopt our (tw'i approaclh, the United States has achieved sonic positive 
results in internationali/ing the protection t' chip topography. btll the ieanS 
is hardly ideal tfor internmioimal comity. No sovereign nation appreciates
a4nother nalion diclatille its laws to it, and resentment of this approah may 

be one atlthe facto/ hindering cotperation in multilateral ettorts to harlno
nize [he protectlion of' chip topography worldwide. 

Moreover, it is unlikely that the United States can rely forever oni tem
porary section 914 orders to inducC cIountri's to make pernilmilent changes to 
their laws. These cotilries must recognie that the current sIttls of indlfi
nile temporary reciprocity cannot be pernianent, that is, unless the legal 
fiction of p~erfetually "'makin good f'aith efforts and reasonable progress 
is stretched to the breaking point. 

CONCLUSIONS 

The S(C'I'A is a law that was cusIOml lCsigned tol address narrow con
cerns. It 'rezeeZs in the law lC'initions that relaie to only a portion of I 
specific technolog''-as Ihat techniology existed when the legislative efT'ort 
bhan, several y'ears bel'ore tile law's passage. It also frees il tihe law a 
balancing belwcen innovative and inilalive coipetilion that was based on . 
competitive environnrtl vastly differcil I'rol what exists today (e.g., as 
discussed aboVC, the substantial decline in the cost of' reverse engineering 
relative to the cost of developing all innovalive product). 

Apart f'rom the narrowness of' its subject matter. the protection afforded 
is thin indeed. Establishing a patper Irail can be as simple tas ordering from 
1 cato 'g and can be a succtCssl'ul delteise to infrilln'Ciimnn Under the reverse 

24pub. L. No. 102-04 (t91i . 
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engineering provisions if a deleidarli introduces ',some-it iS impossible to 
say how much, since we have no jtI(ic ilarrC '-\.rialion on the orilinal 
.lesi gn. 

It is possible that, ill time, ('ongress will enact a legislative "fi." that 
will remedv at least some of the lav',, shortcomings. lowever. as the 
technology continues to dz'velop' will Congrt: or the law itself', keel pace? 
Unlike the Copyright and Patent Acts. the sni .eneris S('t'A,\ has neither a 
flexil-le and expansi\C Nul'ect m.atter nor a,historic body of, principles and 
precedents for adaiie to chancs without rpe.ted congressional actioln," 

Moreover. tie solItions in the United States. he they .judicial, lecisla
tive o, a.dintlislriative. MN differ 1reatly from the solulions ablroad, since 
for a sni cenelrisScheme of protection there is no Common body of copy
right or patent principles Ir ,nitrltilteral treaty to guide the cotrrts, legisla
tures., arid administrative acencies in other countries. 

I acknoWedge With raiu ti subs,,tantial contributions to this chap
ter by Jesse M. Fleder, l',,., my colleague at, Schwab Goldberg Price & 
11arMay. Il the technical discrssion. I aii heavily indebted to the expertise 
of Dr's. PIraveer Chaudhari. A'k Ning. and Webster Iloward, of the tIm 
Corporation, for an app;reciation of the presert stite o' the SelliConduIctor 
industry aid its possible future directions. In all cases, however. I am 
solely responsible for the interpretation that appears in this chapter and for 
any error or omission it might contain. 

25 Neirher ot rtlie dc iions rcirtlrcd in l it-iiiit 'c ('i/p. v. .- hilxmi d ,licri Ii'ir c., h1.. 705 
F. Stippi. 4 t (S.t). Cal. 19Xil (ordIcr den in prliminary injun,.tini and 757 F. Supp. 1088 
(1990() (o~rtle+.r(,.cn| ilng tice ldancl ,, r onitl lir .jutlgmn n: om~~lillilanUding [Ile verldictl illunllinllt, 

this i, ,le.26,%j\hh tulgh it is, d tIl+.,u ',, ',lid., I thinlke lil ,,.L'k .,COpeCOf til eIN it IN iiSItuCti\,.. 10 

Ihct ut troIictii ntc,._r ' [ 

,, 


cotirasr rt per'tic,.' chitj lnf thii S('T.\ i lti e\Lit'riinci'. 0t i'iiiputr 
u"(i11iii.'+c, 

riall t , ,ol'irnl tie etlicli com-ijlcsinal ic.'icltlrli iIt 197(0 ofr compuntr' pioiralllns as 
COIM-Igrihlahlt+ Iiterary ",tmok,. P'ub. .+No. 96-517, 9+4 Stltl. 101S, .l1028. Ini 1990. conru e ss.'. 

progra lp,.'opi r i, II iilidir ''ih! Iid"'asI. a endeut ('1ip righti .\,-r I1 1080isslrn

xmlrld a lllitl li hi wt, c llliLci folwlrl 11i ) li ll iit. had Alreaiiti t ll t+o oI sll tm+intas co rlsll 
of ciip\rigl , ill Oil[,(itlIct itmics. 'ith. t.. N i( i -01S.,li4 Siat, 50S,'). S134. 5135. No i ther 

i'UrsciI 1.) "iiiilte'5 has i CCIiIlcLsx;ll \. 
Sinic i' Ipass.' o the Iii 76 , 'h tit of iae ri n I and tie saI p,.'of9T _i thL' iac iiiti siltit 'il,-', 

tile srolmalii' i lth,,rrm ti'i,' ,is. lvc, i, stc,t.r ,.. \t;iII\ Ile\% idt dittilt issic s hate irisi . 
NolisJiisillaniin cnii slls't\ ri'sSCdih\ ,,tini llclleill at'il;rinzso lIs i (si;ieChapl I i ile +oulls hive 
iner Iics chillc'lii succ'sst l h\ 1 1111 \ Oing iraditinal coiilvriih, trincitites. Mlireo\'er. there 
is a gro)\i m intl rnitional L eils(II Inl..r citlpuircr pr-grmm N arc lfriry %ktorks ti'irctd under 
tie Bierne ('linstliiull. 
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Optoelectronics 

EUGENE 1. GORDON 

For the purpose of this exposition, intellectual property rights (]IRS) in 
science and technology consist of two key components: inventions and 
proprietary information. The basic purpose of patent and patent license 
law, and the body of law and precedent surrounding protection of propri
etary inl'ormiation, is to encourage investment in research and development, 
and il InianfA';cturing and marketing activities that utilize IPRs. The basic 
intent is 1t encoUIc Co0lmCrcial enterprise. Viewed from tile simplest 
perspective. intellectual proper y is atproperty and subject it the protection 
ol the law. A key issue ill new technologies such as , flware and biogenetics, 
is what constitutes property and for how long it should remain property. A 
second key issue is the variation in protection available in different coun
tries. The extreme inportance to the United States of a revitalized manu
f'acturing capability makes reexamination of the legal and practical aspects 
of protecting tt'Rs desirable. 

This chapter differs from most of the others in two important aspects: 
First, it presents the view of ao engineering practitioner rather than a legal 
strategist. Second, it focuses on proprietary infornalion ias well as patents. 

Optoclectronics has become pervasive in all Iaspects of high technology, 
including mainufiacturing technology. Products based on optoelectronics are 
prolllinellt ill SLtch fields as infOrmition, communication and entertainment 
systems, medicine, R&t), edlucation, and defense. Itwould be hard to imag
ine life without products utilizing oploelectronics. Slackening of invest
ments in activities involving optoelectronics would stall progress in many 
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aspects of commerce, improvements in tilequality of life, and our ability to 
defend ourselvcs. Optoelectronics is interdependent with electronics, comi
munication and information technology, and computer technology, and shares 
strategic importance iti them. 

Optoelectronics is not a new\ field. Around 1880, Alexander Grahan 
Bell patented the Pholoplone. atsyslem for voice communication utilizing 
amplitude-modulated sunlight as tileelectronic signal carrier. uritng tile 
1920s, the initial experiments onl television wkere carried out at the vI&'T 
Bell Labs. and extended and carried into commercial reality by the ,'A 
David Sarnoff Lahs and olhers durinlg the 1930)s. The advanced cathode
ray tubes ((RtS) developed during that period at Bell Labs were crucial to
 
the early develometc of radar, sO ilnlpol't:lt for success illWorld War II.
 
Advanced ('RTs crc tuscd itsthe IemnorV elements in tilefirst electronic
 
telephone switchin., ser\ice introduced by ..vt,&T late illthe I950ts. The
 
laser was invented ttBell Labs in thle mid-1 9 5(0s, and illI96(0 the first 
working laser ,,as demonstrtlled at I luglhes Aircraft ('ompany. In 197(0, the 
first low-loss fiber-optic translinsion niediunl was tdemonstrated by Corn
in,Glass. and tilefirst roomi-temnperature, continuously op~erating selicon
luctor laser was lemnstrated at Bcll Labs and in tileSoviet Union. These 
forn the heart of the current long-haul terrestrial and oceanic transnission 
systells for voice all dlat.For example, the first transoceanic underwater 
comlmunication cable Wats installed in the mid-I 95()s. It utilized low-fre
Luienc'y, electron tuhe iCpeater and wire cable technology, and had only a 
few tens of'channels. The first optoelectronic cable. T.vT-. hased on semi
conducior laser repeiters andl fiber-optic translission paths, was installed 
illthe Atlantic Ocean hetween tiletnited States and England and France. 
aid operated first illDecenber I 85. Ithas 40.00) voice channels in a 
cable thle diameter of ; fincer. a outl the same size atslie original electron 
luh cable. IAt-9. to0 ble installed in 1992. will have more capacity than all 
previolS cables combinedl. The semiconductor laser is also used illcompact 
disc recordin. 

In1 1969. tIe first chargC cOLpled device (cmt), and ill1970 the first 
liiiatlure color video cameras based oil ((i), ,were imveited and developed 

at Bell Lahs. The (vi) has hecoile time sensing element hasis for illost fax 
machines, the Camcorder. and nami' illportant military applications used in 
the recent Gulf War. It is ofteiL used ill COnillercial television and ill 
surveillance applications. The filn-based still camera will Cvcnttually he 
supplauited h\ a ('tl)- ased camera, and comlluter-bhased editing and trans
mission \will cliaige Ile nalure of' photograplly for advanced amnateurs aiid 
news reporting. 

As time nanle imllies. optohelecrOlliCS is a pil of tile broaler teClno
looical field known as "-electronics.- In oploelectronics. light rather Ihan 
electrons plays :1role illmovin energv or information frolm ole point t(o 
another. Actually, all enely amid inlforlation iin electronics is conveye(d ill 
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the torni of electrolnagnetic waves. The real distinction is tile f'requency of 
the waves or the energy of the photons involved. Electronics implies pho
ton energies associated with nicrowaves, radio freuclcy, low frcquelncy, 
anld ultimately direct current with vanishingly small photon energy. Opto
electronics implies that tile photons involved in the interaction have elergy 
associated with inhared, visible, or ultraviolet radiation. 

()ptoelectronics has becone the prefer'red Ileiall l'for broad ald, long
distance signal transmission Ifor shore-to-shore or transoceanic COmlllltcaliC.
tion. As an electronic path it is Ihe [referred mansTiLl distanlces ts short asto 
meters. In the n!ext decade this Iay he reduced to ceutilneters and ulti
mately millimeters. This will have I substantial impact on the speed and 
compactness of1 electronic s, stelts. Ultinately optloelectronics will provide 
transoceanic collnlluilications withot1 repeater's thal will be of' much lower 
cost than terrestrial long-haul equivalents and easier to implement because 
the right of' way is SO unconsltrainled. This will have a prof'ould effect on 
the nature ofl international business and polilics. 

In many systems, ol toelectronics is key to the illforliatioll display es
sential fOr huttlmans involved in the system. Sensing is often based oti light, 
and otoeleclronics cotnsequenLtly plays a key role il seesing col ponents ill 
Inlny nullall~lclturill syst111s andi is the basis for ImIost copllUter-integrated 
man ti facl Unri ig. 

ll inly opinlion, the reason for special attention to optoelectronics in this 
forumn lies ill the advanIced ull.tllre its highand rapid pace of the teclhology: 
vitality despite its long history: and its pervasive, LIiiqlnitous inf'luence. I 
have nlot perceived anything special about optoclectronics other than its 
vitality and pervasi\'eness in virtually any ImlodernII systel. The ubiquilous 
and growing presence of' oploelectronics in tusilless offices, stores and ilar
kets. IallUf'actuIrine 'acilitics, financial institutions, and military arsenals, 
and its basic role as the articulalio that bilds this country and the world, 
are relatlively new. 

Il most cases, optoelectronic technology is . component technology. 
Optoei,ctr(inic components are included in larger electronic systems. Con
ventional electronics i., complplex, but the basic elements are relatively stable. 
Both electronics and optloelectronics are plracliced as a btusiless in which 
components are made by specialists and assembled into systems or eluij)
ment by others. There arc exceptions, btll even very large companies Slch 
a.s and tt'im purchase mIlaly of the components the,' Use. The distinc
tion I make is that lallnuacteC of ImIlaly Opltoelectronic comlpomettts is typi
cally not at the scale of' electronic colmOllncnls. allnd there are mallny Illore 
small SulppliCrs. The mnuftlacture of advanced integrated cir'cuits is becom
ing iinternatioal in nature becausc of the enormouns investments in I'acilities 
required. Optoelectronics is not yet at that point and is not likely to get 
there except in highly specialized situations. 
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The elements of' vitality and relative smallness pose special problems 
associated with Stimu faling entrepreneurial activity and investment. I would 
like to locus on two of these: protection of proprietary information and 
patent law. 

PROTECTION OF PROPRIEITARY INFORMATION 

The vitality and pervasiveness of' optoeleclronics provide enhanced op
portunities for eitepreeuria.l and Smlall-busiless ac'tivities. F:requently. 
new blsileSSes are started by individuals who have lef't the eilolphylllenl of 
a large, well-established comlpany. Alternately, the individuals leave the 
employment of the large compally and loin a smaller conmpanv ellg.ged in 
aspects of the same business. Both sitnlltiojs occur frequentLly illrapidly 
growing areas of' commerce, and olf)telectroilics is especially distiilteished 
il this respect. Thus, there r1-especial problems in optoelectronics not 
l'ound inl well-established, stable lechnology areas. 

The loss of inlividutals to 1nolherCompaiNy gelerallly causes some con
cern to a large ollp1anv., which may have a significant market (or poten
tially signilican markel) in a given area anld lay have invesled substan
tially in 1&an) manufacttrin facilities in Ihat alea. The company has 
invested siglnificantly in the hirii and rainin- of ildividlals in the tech
iologv area . The imdividnals leI1,1e gaps th.t nmIst be filled by relatively 

untrained and utskilled new employces and possibly hy new mianagers. 
These illdiVidtals \wrkino for a smaller collipally llav attract more of the 
large com paiys employees to the other Compamy. They carry with then 
proprietary information that plotentially allbe used to tIme advanltaue of, the 
sma ler compaiiv. A,,ltlotugh the larle comipanm possesses ecomomly of scale. 
tie smaller Comllan can alacrity. bildnes, econty,plreater nsnallv nove with 
and Ireedom1 tll tle large coin paiiy. It Can capture niche markcts. uiilize 
Ihe knowled.e of' the market gaiied frol llnew individtals. and capitalize oi 
the prolrietary ilfmhratiom and the associated teclhnolocy \vilhout Ithavineu 
incurred the R&It Cost. The sialler company can cause considlerable dam
ale to the actual anid potential market of the large conpany. 

The lia provides sstlntial proltection folcoilipailies lolding propri
etar infonmatioul. Companies canl approach olier Coll)panlies they behaI].t 
lieve may be Losing their proprietary inlfoum atioii tnllflullV., aiid 'elnesl 
discussions and developlment of' llea s to Civethem reassurlnce Ihat their 
infornatiom is protected. Indeed. ill the absence of' a (feillomstrably aggres
sive approach to protection, they will lose tie legal proteclioln of their 
proprietary illformatioi. Not only must the\' sctruplusl\y guard it inter

tilaintain sLus l lion,nally to itl, s proI'prietary illft' btllth1ey, mulLst be 
totugh and aggressive with othel'S who thley' susl)ect may be violating it. 

Companies that refuse to cooperate are subject to inljitnctions and litiga
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lion. When dallgaees call he dcelionstraled, the award' are ofltell trebled. 
Thus the legal co.cCuenccs of the 1nlawfu1l use of plprietary inol'rmation 
can be iainl'ul for tile Compauny 'Mnd guilty. ProVing guill is anolher 
malter. Litigation is expensive, dislracting, and tile-ctllsulinh. and tile 
results are nlt predictable. Large companies are not an.\ious Ito uIse legal 
protectiol, htll it poses no iajor dlonside risk unless tile colpaniy etgages 
in delionstrably illegal ehavio'r in tie name of prolecting its proprietary 
information. I h5 cci'cr. IrIlie suall coilpaiy itigatioil as [he respoi(dent 
can he disastrous. The upside is niininial. and the downside is the potential 
for loss or najor damage to -.he Company ald major legal expenses. 

Large companies somiletillies use the 11threat t litigatill or actalC litiga
lion effectively as a major weapon in their attempt Io protect their propri
etary information. Unfrltu'alcly. they may also use it for olher purposes 
that are not legal. The la\s provides protection froili wholesale raiding of 
tile employees of one compal h ailOiter. That is a separate is'uIC and is 
not covered here. The loss of employees illay be viewed as significant to 
tile cO;lMny even ICli the iluilbe's arC sufficienlly lo\ that no clear case 
for raidiigi can he made. IHelce. companies soilletilles use pl)ttectiol of 
pr)prietary information as a screen for what ill reality are attelllpts to limit 
loss of key cmployces (Mhen the number lost is lower than Illat protected 
against by conventional legal practice). 

Ostensible protection of proprietarv itformathio can he used to hinder 
tile Start-pll) or silall company so that it Cannot collpete effectively ill sev
eral ways: hv tving, its mallgellient up, hv diverting its finds to legal 
expenses, by inhibiting its ahility to raise additional capital, hy casting 
douht oil its alilitv to deliver a proxldct uiencumhered hy leCal difficulties, 
and bv limiting its abilitv to hir,: new p)ople wh0 may he concerled abOtt 
tile luture of the coinpaiy. Ilndecd. litioatioll or the Ihlreal ot liligation casts 
a (feep shadow oilnew or small compalnies, and effectivel' hobbles theill. It 
lurtller protects tile large compaity, whose own employees are inltilidated 

hy whal see and target company or oithertile\' ire loathe to leave to join the 
potlenlial targel comlpalies. It also subtly inltimidates employees of tile 
large company from rlaling otlher start-ups. 

The point is that although coilmies have a rilt and an obligation to 
protec tleiir proprietary ilf'ormiit oil, they 1ay also)IUse proCection 0ifpro
prietaly ilforllatioll ill violalioll of alliilrlst law. ()Ile IIiHV illgle lI illdi
viduals ill sillall cOulnImaiCs Or aspiring t) new businesses have a right to 
earn a lixeli 1otd usilg thCir intellect, experience. traiiliig, and acquired 
knowledge Iroml previous eilpoNtlllt. Itmay he further argued tIhalt a first 
colilpally. tryilg to prevelt individuals fronl toiiig a second ciilpaiy or 

practicing their professioll ill the area of thleir expertise oilhellallf of that 
company. hecause (f tIle alleged use or inevitable use of the proprietary 
information of the first compalny, is acting ill restraint of the rights of' the 



344 Adapting IPRs to New Te'hnologies 

individuals involved to earn a livelihood. The boundary between experi
ence and acquired knowledge on the one hand and proprietary inlorm'.inli
 
is not well defined, however, and is probably not amenable to good defin i
tion. The court,; have a difficult time with these issues, but they marage. 

In some cases, however, the first company merely charges "'inevitable 
use of their proprietary inforniation" by virtue 01 the close association of 
the individuals involved with tha[t proprietary inlforiatioll antithe associ
ated technology. The threat of an in.jUnclion or lawsuit is sinetines lnotigh 

to allow the first company to gain unfair advantage. The implication is that
 
you are "guilty because of the potential for committing a crime." Later, I
 
describe such a circumsUtc, ani also try to draw some Conclusions aind
 
make some recollnendations.
 

PROTECTION OF PATENTS 

With recent changes in the patent law, the process of obtaining a patent 
fjr an invention has been vastly improved. Getting a patent is time-con
suming and expensive (oin the order of $10,000)-S20,0(00), but the process is 
straightforward. Most patents are defensive inllnature: that is,the pulpoc is 
to preserve the right of the assignee to practice an invention without inter
ference from others, or to prevent others fron using the technology and 
harming the business of the assignee. Sonic patents are offensive in nature: 
their purpose is to make ioney hy selling or licensing the patent. Either 
way, the grailting of a patent is not a gtiarantee of'a valid patnt. 

Although many palents are strong, many ollher patents are issLed that 
-ire not valid. Sonelime: they are not distinguishable from existing patlents 
or disclosures in the public domain. It is not clear what the source of the 
problem is. Possibly the examiners are overloaded and do not search or 
distinguish carefully. Il soic cases, because of overload, examiners are 
pressed into working illareas in which they have limited experience. Possi
bly the Patent Office has chosen to leithe courts ma.ke the tough decisions. 

It is so, 'times said that nlopathllt is valid until it is tested illcourt. 
The cost of (lclnding a patent tinder challenge, hoevcr, .can ibe extremely 
high, for both the challenger anid the defender. When lte court is placed in 
the position of determining the vilidity of' a patent relating to sophisticated 
technology like that usually involved inl optoclectronics, neither the judge 
nor the jury may be sufficiently knowledgeahlc or experienced to make a 
reasoned judgment. Thus, the litigant wilh larger financial resources may 
have the advan tage. 

The alternative is a much tougher and more Ihot'ough scrutiny of patent 
applications by the examiners. Thi,; would make paients more difficult to 
acquire and probably would act to inhibit submission Of applications. pilt
ting the burden on the inventors and their companies to be more discrinii
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nating. Althouth this would reduce tilenumber of patents issuing, I suspect
 
that the lallity would be vastly increased, and tile
number of tests ilcourt 
would be reduced, making the issuing of a patent more mean ingfuli. A short 
case history is presented later, in which the atuthor served as an expert 
witness in a pi 'cut interference trial between two well known laser compa
nies, which illustrates some of the above points. 

PROTECTION OF PROPRIETARY INFORMATION: 
AT&T VERSUS LYTEI. 

During 1982-1983, AT&T plepalr, d for divestiture. In early 1983 the 
eventual founder of a semicondtuctor !;,set' company announced his intention 
to lake early retirement from AT&T Bell Labs afl'ter 26 years of service, in 
turn, as a member of technical stafT, supervisor, department head, and fi
nally laboratory director. During his last four years he had led a laboratory 
developing and introdtcine into manuf+acture devices for use in filler-optic 
communication systems. 

After his retirement in July 1983, this individual started inaclive con
stilting career and worked regularly for AMI', Inc. of larrisburg, Pennsylva
niai. AMINPwas i well-known connector conipaiiy interested illilioving into 
fiber-optic inlterconnection technology. While consUlting, the individual in 
question prepared a business plan for starling a company to ma.inulf.iacture 
semiconductor lasers and other products that would be of interest to AMP. 
In November, lie completed the plan and incorporated I.viTI-, a Delaware 
corporation, to be tlie Start-up company. Ile also presented the plan to AMP 
managenent, who indicated strong interest in being an investor. in-IHle 

Iorled AT&T o1 his llains to start a1laser company. Its main concern, as 
expressed to him, was that Ile not use AtMT proprietary information anlil not 
raid its employees or hire too many of them. The numther six was suggested 
sIa m.sI m tol flerahle loss. 

.\Nt's main conceri was I.YIt-TIuse an proprietary hil'ornationthat not 
belonging to AI&T or do aulything that would upset them: AT&T was n111 

imiportant customer fr Amt''s prodLicts. Those concerns were iajor ones 
for tilefounder iswell, because le valued his association with AT&T and 
felt that using its proprietlry informaition would be unethical. At this point 
the initial mlmanagement tacnl for . came together to plan the company 
and refine tie busioess planM. One of the 1main activities was establishing 
process instructions for the products to be nia1ufcittured tha11t would use 
only processes defined in tile The teai also tried topublished literature. 
eslablish what iniolnilation AT&T would be able to legitimately claim its 
proprietary ifornlalion. They concluded that1 there was virtually nothing, 
for two reasons: ( I) A&T had a policy of open and timely iuhlicalion of 
research results. This was dictated by the public utility commissions that 
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authorized the license contractI'ee (I.CF) as a legitimate operating comiipaniy 
expense. The LCF was the source of tile research funds used by lie IILabs. 

r a 
tor laser diodes (SitA)s). it had made someC cisionss duii the decade of the 
I')70s that put it well behii.d in the long-\vaveleng lI Sit) technhology that 
LYTF.. lJannled !o nnoll cttlure. For example, the hoiie-wavelengli tI)s for 
TAT-8 and tile continental f'ibcr-optic svstems implemented durine the de
cade of' the I9 8(s w'ere made for .V,r by Hitachi.. wls tnilaictur

(2) Although AT&T played key role ili the early research otl scmiconduc-

V,[T ma 
ing onrly short-\avelenth .1)s. lihis tYIl. Wats+ confidntCl that it would 
tint coimpromiise mT&*. 

The term sheet fr the purchase by ANtP t ttil.. shlres \s as signed il 
February 1X-l. The final stock purchase waIs schCdulCd I'o May. ad the 
initial giotip ot matlagers issilCd to begiii work as of' April I. I)X4. It 
consisted of two nwl\\I,' resign tlemployees of, vI&T Bell Labs uld three 
former employees, noi. recently employed hv .Vl'&I, ole of wvhom had 
never \,orked oil Sl.),,. IYtIt. \wIs contident that it had holie ntilling that 
could atato0lii,. T h surprised several days. he. collplly wi whll 
later it received a ormial letter from l[l askin- .YI{t. to voluntarily 
accept an innjnction lot to go into the laseLr husiness or anvtliII associated 
with it. The basis lImr the r.eqluest \,IaS lhe claint that ".YTIt. would inevita
bly Coliprollisc At&ls piolrictarv ilnat ll.;.iol." It was implied thatt il 
.YTIt. did not accept the injunctioin ..V&'T would sue. It appeared, in retr-o

spect, lliat .-vI,1"'s respolnse the pre'ious NovemuIber had Simply given it tile 
to put togethIer a plan of ic lion. 

I.TI-.'s reaction at 0!i tle was one of surprise. whiereas .. tt'ls reac
tion was oiie of" disiaV. As ia result, there W'Zas a long delay ill completinlg 
the stock u)L'Chase '\bile I Yt:l. tried to eCL1otiate ill a itratioll aIlelliellt 
illit would assure I<A:I Illtit its proprietary inlformation was not being coill
pulnuised. l)uriilu that tiite tie londer's complete energy was dedicated to 
dealing \\ith the xiT&action. YII. rall out of nioney advanced by .\MI 
and salaries \wee at trisk. Finally. in Aleust. t'Yt:t. reached an a'reiuleiil 
on arbitration \witll) AT&T. The .\\tt stock purchase was coiipleted shortly 
therealIter. 

The arbitration aecillent was oierous, f'oill 1.YT:.'s poinlt of, view. 
ILYtMl. had to disclose its, business plan and ill the details of its processes. 
AI&T produced ia list of items that it claimed we'crc ppit-0ictary inlormlation). 
IYTL. was not alloy.ed to see the list, ostensibly to protlect \IA&T proprietary 
illftuIlltioin- ,.IA:II claimed t, t1t initht be r 1luiiilel off sollietlhing it had 
forottetll. t.t[ t. was lot allo\ed to talk to .\t&iT lawyers about the c!aiied 
proprietary inloli iationl.YI. had to wrk thronmhi its ova lawyers. who 
could not tell it what .&'.I' a",Isclaimin-. Its lawyers could deal with the 
list only by asking t.YVL egineCCris leading questiOls. The arbitrator looked 
for overlap in the list. After the o\Verla1p was establishlCd, discussions could 
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ensue over specific items. Once the arhitrator nialde? I decision on overlap,

and a.ree. to it its woul d allowed
ereed remove trom process..V&T he 

access to [Ile facilit 5 ioI onitor compiraince and look for violations. In 
addition. I. hld to avelre not to sOlicit ;11v .VI&T cliiplovees t [urIolie 
period of arhitrationl and cOLii hire onl\ itit wlere dirtecily Approached. 

l\o years of1 tfort. atntMd I.YTH.'s initialirtlIrsI a hallf million dollars of 

capital expenled in lecal le'es.l rstrltlediin a firldiu of n1o overlap. I.
 
suffered illextrerme sttbak frollm which ithas nlot vel completely recov
ered, although thle corimin is no\ riiakinuood progress. It is no0w a
 
whtollv o\ld di\ isior (fl\\MP. All bil orrC of tile 
 orig irial UrOtup alc 1one. 
Retrospectively, it is fairly clear that .YIli's eltry into the market was
 
ielhived. That dclav 'A as dcstrtnclive bcCauttse a crucial market window was
 
lost. 1.Ytl[.s abilili to hilrkey cmplovces ssas severely coniiproniiid. As
 

tie em
I see it. fIreeorl-LI1 of' chicle of AI&I'n %1lllploys 'was iColllplolllised
 
by fca1r ofl+the co'tnsLqunce1Cs 'ofjoitritie LYIH.. lhisfear' s alsexaicerbated by
 
inelrnal thnOCt1Ulii s distribtld to \i&I crluployves describitig the siturlioti
 
with I.YN
11.
 

,V I see it..-m &i" strategy 5%as consistent wkith allowalble Iegal prarctice
 
ald a1clollIlisled its Ipulpose. c\, however., its posilioi
nt ti, 'iM llhou-tir 

wls dlllnsiblC, it i,sriot on the hich cro1ntd. (iiCr tle Current state of
 

t aiti T0'or ill ,\ 

its plalns. thts allo 1ig .\ & to act belore nY 1i.'s fuititlittg was completed.
 
With lttntlild' ,'',"1.wkotld have hadIt stronlger ic oriant iig posi-


Icuill practice ill this arel. !. II.madL erH iilotriiti AIM" of 

ili place'. 

ion arid 1101rav bedn actcde
ii Iot l 0cl Cto illO l t , l'retlleil. It
 

,,Cems unlikcl\ that AI&t \%ould have bcen willint to test thl id a of, itievi
table use its tpoprictarl zlatiii; dllin it
of iiil or Ot couL. iry view%. it' had 
colic to liti lalion. .\tiT plrobbly \tn ld ravC lost. 

The abilits to lolce a smiall cotlipamy into tir allrncllcit that adversely 
,lfccls itsllrttiics bv \ i tre of its itiabilits to sustain liticuation is a -sc\,cre 
deterrent to tie ;1bilits of, iidilitidils to leivc their cnmiylneit and erlac 
ill ctrcpreiteiirial activities. It is also a d.iterrelit to joiing alollloher coill
paiV o \mrk in litesaire area. L'islatiol to rlestol sortie blance 1w 
imcrealsirre thl risk i1rd lutsidle of 1p1o for lirger Companies ill such Cases 
s Orild icatlehalce thle \\s illtciess of' in~dividuals to engage iii etitrelire
ticuniil .icti\ it\. It;\,wuld iwonlOI, diltusioi of kno'vledgl? hv recing roten
tial Jr svitchiers frot the felar ol uil ludc'alaction. Must Certainly. 
thins lIld to inclelsCd Jobs Mid ellth 1cnrilliOn for lilcotr\, andwuld 
allc hllcedlteclhnology hlse. :Isit h ms il tile pasi. 

RE(W'OIMENI)ATI' N PROPRIETARY INFORVMATION 

I believe that a simple expedient, if it \were lecally available, would 
have avoided Ire entire problem. It would not have been uiifair to AI&, or 
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compromised its proprietary information. if LYTEL could have obtained sim
ply and quickly an injunction requiring AT&T to waiti until LYTIi:+ produced 
its first product before taking any action. Certainly, violation of AT&T's 
proprietary information was of little consequence while IYTI. was simply 
preparing to manufacture and sell. At the point of actual production an 
arbitration agreement could have been ilegotiated without duress and leians 
could have been established to protect AI'&'T. III my view, it would have 
been i muChl fairer, more balanced. and less expensive agreement. 

I believe that if that lcegal recourse were commonly available, it would 
eliminate or greatly mitigate the heavy-handed practices of companies who 
take advantage of' their size and the limitalions of the legal system to act in 
restraint of trade or to limit the freedom of choice ol individuals earning a 
livelihood. In any case, it would be desirable to make tnlawlul any claim 
of inevitable criic. 

PROTECTION OF PATENTS:
 
SPECTRA PHYSICS VERSUS COHERENT RADIATION
 

In 1984 1was asked by attorneys of Lyon and Lyon of Los Angeles to 
serve as an expert witness in a patent interference triai between Spectra 
Physics and Coherent Radiation, both maliUl'acturers of various kinds of gas 
lasers. Lyon and Lyon represented Spectra Physics. The interference in
volved a patent held by Coherent Radiation, who charged that Spectra Phys
ics was using the CohCrent Radiation pIteit inl manufacturing a high-power 
argon ion laser for use at ultraviolet wavelengths. The teclmology involved 
the use of a series of metal disks to define the linear gas discharge path in 
an argon ion la er. The metal disks were more resistant than previous 
technology to the deleterious effects of a higlh current discharge, especially 
sputtering, and effectively C 'ried heat away from the discharge region. 
The prior technology for visible wavelengths involved the use in: quartz and 
,:eramic tubes to define the discharge path, which had limited Current capa
bility. The ultraviolet lasers, which represented an important market, re
quired extremely hi gh Current to operate. so tile mietal disk technology was 
a good solution. 

Anmong the other expert witnesses supporting the Spectra Physics effort 
were former colleagues from Bell Labs and Ilughes Aircraft Company, all 
of whom had worked on tile argon ion laser following its discovery in early 
1964. The argon ion lasers in question were first deionstrated and de
scribed by Ed Latida and myself of Bell Labs in collaboration with Bill 
Bridges off Hughes Aircraft Company. Improvements were described later 
by E'd Labtuda and myself. A particular improvement patented by Bell Labs 
and described in tile open literature was the use of metal disks to define the 
discharge path. After studying the Cohelent Radiation patent and th1e issues 
of the case I became convinced that the Coherent Radiation patent was 
invalid. I agreed to serve as an expert witness. 
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The events as I understood them were that Spectra Physics had em
barked on the metal disk programn lollowing the teachings of the Gordon-
Labuda paper. It made some improvements on the original idea but con
eluded that a new patent was not possible. The development work stalled 
for reasons not relevant here. One of the individuals involved in the devel
opment left Spectra Physics and joined Coherent Radiation, which started a 
similar program shortly thereafter. Spectra Physics reinstated its program 
and eventually marketed a new laser family based oil the metal disk tech
nology. In the meantime. Coherent Radiation developed an almost identical 
technology and applied for a patent that later issued. It did not reterence 
the earlier Gordon-Labuda paper or the Bell Labs patent. It also introduced 
a competing metal disk laser product line. 

Coherent Radiation then proceeded to claim that Spectra Physics had 
infringed its patent and sought relief, after failure to reach agreement oil a 
settlement, hy bringing suit against Spectra Physics. Eventually. the case 
was heard in San Jose. California. The jury ruled that the patent claims 
were invalid, and Spectra Physics was able to move ahead oil its conimer
cial oftering. In my, view, justice was served. Iowever, niany millions of 
dollars were spent as a result of the initial dispute and the litigation that 
foIlowed. It drained energy and emotion unnecessarily over a period of 
several years. Both companies have hadl financial difficulties for other 
reasons. The trial added an unnecessary burden. In my opinion, all of this 
would have been avoided if the patent examiner had done a thorough job of 
researching the patent and technical literature, or if Coherent Radiation had 
properly referenced the earlier work in its application. 

ECOMMENDATION ON PATENTS 

The response of the Patent Office to applications is quite rapid. The 
oflice works efficiently, and in my opinion, patent law serves its intended 
purpose well. In my view. however, patent exam ination inMList be raised to a 
higTher standard. The examiners Must do a more thorough job of research
ing past patents and the literature to discover prior art. If mistakes are 
made, they should be on the side of caution. More thorough examination 
will certainly limit the number o1" patents that the ofTice can process, but it 
will also limit the number of applications. Truly tisefl*i patents, rather than 
patents that can harass and impede, will result. The benefit to comnerce is 
hard to estimate, but it Would be significant. 

SUMMARY 

Optoelectronics, although not new, is it frontier technology area. It has 
been a source of commercial vitality worldwide and t significant element in 
the quality of life. It may be viewed as a strategically important technol
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ogy. The United States has made virtually all the key inventions and tech
nology dvelnpment. Almom all of the key products and lcv ices, how
ever-including displays. imaging devices. copiers, printers, facsimile ter
minals, lasers for c(mmnlications. itidio compact discs. optical memories. 
product scanners for point of sales terminals, and dcvices for Inany military 
applications--are made mainlvoerseas. not 11 casy to turn this' 11will 
situation around unless investmInllt illR&I) and mallnufacturing illelectrotllics, 
particulIrly optoelCctroniclS. is increased. (bviously, there are many op
tiols for illClasinlg domecstic inVeStme1Cit and all imist he explored. butilOe 
factor w e Lanl control is to improve the iabilily of' issued] palents to hold up 
under Iitigative scrutiny, thus making investment in new products more 
attractive. Given that protection of" pioprietal' information is important if' 
investments in R&D are to he nde and that entrepreneurial activity must 
also he eticoiraged. it is impnrant to find the correct balance of I11R law 
that encourages investment in both large and small companies. 



Discussion
 

Conference discussion of the chapters in this section Focused on the 
choice between tralitional intellectual property paradigms and alternative 
approaches to protecting intellectual property ill new technologies. Increas
ingly. important new technologies seem to fall in the interstices b.Wete the 
traditional paradigms. Perhaps the fundamental issue can he stated as. 
What should e done ahout nonllpaental, ., noncoprightale inl1ovalion'? 

Concern) was exprCsscd tha 1tsome of the most ecoronlically important 
tcchnological chai s in the twent'-fir-t cejitur, will consist of incremntal 
innovation that,1is easily reproduced.r Ill biotleclology, for example. Ialln 
of the most importalnt l'uture devloplluIllmnivay not e lplttilahle because 
lechlically thve rwill not meet the criterion of noolvitstln.otslss. The cure for 
cancer miy' also he tllpatmutable bcaISC Of tihe Inoo0hVji ,sesS,; criterion. 
This probhle., which is very difficult to deal with, is likely to be serious for 
biolechnology and other advanced technologi s in the twenlv-irsl cenltlury,. 

Opinion On the wisdom of si gSnrU'is approaches \Va Split. In one 
view. stui Ceneris systems can be used to protect llhings that do not hlx(l'e 
an inventive step but ytl have conmic value. This view suggests that 
other values besides inventive step or expression. such as lesser discoveries. 
deserve protection. Paradignis exist fbr this kind of protection, in the (i'r
1anl Copyright ltm , the law of" petty palents. or the ol G(erman (c'hrw hs1,11I,%' 

On the othe1r hand. concern vas expressed that sufficient attention has 
not been given to tie riblems inherent in sui cenem,; statutes. Critics of 
such approaches commented that courts arc needed to interpret even the 

351
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most seemingly obvious statutes. The iore an intellectual property right 
(IPR) statute departs fron traditional patent and copyright law. the more 
years it will lake for the courts to complete the initial round of intcrpreta
tion. By then, it may be timc to reconsider whether the statute has been 
overtakein by changing technology. 

A nremcI of the audience who kas involved in drafting the Semicon
ductor Chip lrotection Act (Isc'l.\)of 1984 underscored the problems with
 
sti gceneris law ihal arise from not being in the mainstream of intellectual
 
properly law. The uncertainty of develo)ping new intellctual property law
 
leads lecislators to be very cautious and makes them reluctant to speculate
 
b'outt 1)OssileC future new technoloc ics. 

A staff member of the Ihl1c Julliciar\ ('or tItcC oTffCred a Ser'ies of 
contai'sting perspectives on tie sc'l..\ of I984. Ile noted that the su gceneris 
approach to sCmicolductor chips was proeffred by the intellectual l)roperly 
community,. M.hich fcared "distortion h\ shoehlorn.'" Ile recalled ilat the 
reverse engineering pro\i,sns il tile lam Were o rffed h\ the stliconLLuc
ltor industry itself. Ile argued that the reciproctiy provisions of' tile SCI)A 
havC succCCdld in achiCking bilateral relationships with all other senicon
ductor-producing countries. Finall. in his vic , tile W ashingloll Treaty 
(for semicondtuctor mask wrk protection) was not really a f'ailure: it led to 
increaseCd discussion and r'finlentelts tirat alrC now a part of tIre IPR discuS
siolIs ii; ile tIruguay Rou11nd of' the Gencal A,rcenrent ol Tariffs and Trade 
(W IT ). 

One of, tire concerns explressed lhotll sui gencris approaches is that they 
would lead to a piecemeal appruach to legislation. Clearlv. technology-by
technology sui gclris lamv s would not be hellful. Such air approach is not 
necessalrily tile only alternative, however. A lw prl'fesstr in tire audience 
arguned that th legal lprofession has had 2(111 Y'ears of ecxperiernce with cases 
concerrirng ifc protectin of' technolocics that do riot mect tile require reints 
of' tbr major t1t'1 paradigms. lihi:s is arguably sl'ficieir to derive a concep
tu:l basis for a new It'R paradign for noripatentable., noncopyrightable inno
vatiorn. 

Another issue concerned the principles that should guide the choice 
between sui generis or existing statutory provisions, liflercnt principles 
arise, depending on whether the goad is to protect the property of' the gen
erator of new lechntlolrgy or to increase social benefit I'(rrfl the new ltechnol
ogy. One person pave as air example the protection of colrmputer programr 
interfaces, which leads to a lack of standardization and reduced value to eld 
users of' ruch of' tie new technology. Ill tire traditional forillation of' tire 
IPR policy question as a trade-olT between the innrvator and imitators. sight 

Lmay be lost of the interests of' t h e u h ! ic. 11Wts suggested that witl respect 
to protection of' the user interface and perhaps more broadly. intellectual 
property law sh1oulId balance the rights of the consuming public, initial inno
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vators. and competitors. It was further noted that it is very difficuIt to 
address these kinds of* issues within existing legal and theoretical I'rame
works. 

The qlUCStion was raised whether sui generis approaches and interna
!ional harmoniiation o t tt' las are contradictory, pairticllarly given that 
the United States and Japan did not accept the Washington 'Ireat'. One 
respoinse to lhis concern was tha,1t sui gencris approaches are sonlc what at 
odds with hatrnllizalion, but that there are going to be lroblels illharnio
niZiatioll esen trladitionail par'Ildigms bc atuse courts illdiffcrif tile arc nsed. 
Cut colnltries niav reach the saillt Professor Bartoll's recoilnnot decision. 
imendatioii that c bedhdleldtd Stallding Stild) ortI'R reflor through grolpS 
colmnissions night alleviate this problem. International arceniments on sui 
generis tlPs could be sought \bCstabllishillg such stldy g r-OtpS and imaking 
thleni intcrnational illComposition. 

Another rcsponsc \%as tl tlhe ability 01' tlhe Iuropeain COmmunity (tEC) 
to ncegotiate a software directivc has denlistrated time possibility otf attain
ing l tilatecral protcctiii for sti gencis rights. (Observers making this 
argUmelnt vie\ the ('sol'tware directive as a sui gnCl'eis approach, altllotgh 
it is fornially a copyright approach.) 

Chapter I I iai,sesl colcerns about thle ellects (fltIPRs oilsmall busi-
Insss. Would iarrower paitent claims be antilhetic-al to small busincsses? 
Would large companties dominate international Commissions of" the type 
envlsioned by Professor Barton? TO the lirsltt it is necessaryassess lquLioSn, 
to balance the scope ofltie claims of a slmall busillCSS against that t patents 
alread\ issued. One view l'fered at the contelclce was that, given the 
costs of litieation. tiledisadlvanlaoc to a small busiless of broader claims 
held by others would be .,reater thalltie benefit of its own broadcr claims, 
which it m1iglt not have the capability to exploit. With respect to the 
secoiid qlestio. although it is possible that large collpallics miight dolli
nale, at ill commission actlivitics be mie1Cleast the context would mu111Ch 
visible. 

Another point that caMe Out in disctussion is the po0litically Ctnltrover
sial naitre of I'R issues and the roots ol' that controvers illslrong economic 
interests. Aly body of'law in the IPR arCl sienifiCtlllly a''cts Iherillits of 
various players. For example, if the law is Claiiged to give stronm irotec
tion to Cotputer interl'aces, those . o.iio colllol harc Cmputer nietworks are 
given sigllil'icatitlv .greater ioerand ecomllllic reills. There is prolably no 

The br Iptlblic is. tar 
shoolm d tlie Inolliopol go? 

Onie audiLtelincmember comunented thatr ICgll cultiCs and tladhiti(ms havc 
evolved worldtl ide over humdr+eds of 'cars amd illdiffereiit cultural con
texts. The challenge as viewed by.this pCrSo!l is t)put illplace over several 

wa, of avoidimg this. ltCstiomll I policymakcrs Ilow 

decades a worldwide system thimt wold be amenable to all countries. To 
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date. efforts have consisted mainly of propagating a Western cultural view 
of' ItIRs as broadly as possible. Some non-Western coUlntries have voluntar
ily adopted Western-slylc IPR laws ill the race to iiiolerniie. but the West 
cannot Cotilt on this colintll. The negLtjatin!g positions of Brazil and 
India in the (;ATTlalkson IIiRs prefigure this change. If he goal is a lasting 

and stable global order, natiOnIS iustl move beyond imposition or adoption 
of' one particular country's model to reach a Consensus about a mnodel or 
variety of' models that respect cultural differencCs. 

Another broad question from the audience was whether tile II'R legal 
sN'slel has to solve all resource allocation prohleis genielid by new tech
iiologv. The implication was that too mulch of, a burden illay be put oil the 
II'R system, and concolilaitly not enough emphasis on oilher areas of public 
policy, to deal with the econolic issues arising froli new technology. This 
question leads to tIhe topic of Section VI, which attempts to put t1'R issues ill 
a global perspective. 



VI
 

Global Intellectual Property Rights
 
Issues in Perspective
 



Introduction
 

This section represents the final session of' the conference, which ad
dic: ed tie question, What next? A distinguished, eclectic panel was asked 
to think about certain major f'eatures of the internatiotal intellectual prop
erty right (IR) regime and the interaction between science and technology 
and II1Rs. Illaddition to s'iiihesi/ing some of the more signilficant themes 
emerging from the conference, the panelists offered personal--and, in some 
cases. contrar v.\'ie.s the future directhon of, the global issue.on II1R 

l) Chapter 16, the first speaker. Robert E.Evenson. prolessor of eco
nomics at the Economic (romth Center at Yale University, addresses the 
concept of tt'Rs as ilfrastructure, specifically with reference to their role in 
developing COutlries. lie argues thai internati(onial P!Rconventions have not 
worked well for the poorest countries because they do not have exporters' 
interests to protect. Evenson Contends oil this basis that it Illay not be 
realistic for the Ulitcd States and other advanced industrialized countries to 
expect toluse tra1de laws, such as the (;eneral Agreemeot olTariffs and 
Trade ((;AtT), to convince developing countries to join the "'club," because 
they simply have difTleclt cConomic .and techlological development ob jec
tives. perspectives. and capabilities. lie stlg ests that the newly industrial
ized countries (Nt(s) and "'lear NI('s'' have used I'RTs to facilitate Collmpe
tetice and capacity building u, beenhinitat 11,Rs have not their major policy 
instrulllellts. 1Versollii recoinn1Cilds that the discussion of IPRs illdeveloping 
countries emphasize the stimulation of local R& as opposed solely or pri
marily to facilitating technology transfer from other countries. 

357 
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i)avid C. Mowery, associate professor of business and public policy ini 
the Walter A. Ihltas School Of Business at the University of California at 
Berkeley. examines the ie .tnicnlll anid trade ClTecls of changes in tle IIPR 
regime. lie points ont that it is impossihle to judge whether the w'rlvide 
strenghrlening oftt'1 lotuld he in tle U.S. national interest. becaise ad
equate empirical inlforaliton on the costs and hencfits is lackinig. LMvowerv 
nolc that the inlerscctolral tra~dc-'los beingi iceotiatcd wilhitn GAIT to eain 
(reater IPR protectiti Iay h+rt solme U.S. ilustlriCS. I IC addslhatl .11a
 
settlelicll oi tt'R 
 ia" have onlv iod.st ,fTecl oil 'onfrciuiiinvestilil 
because so man, f'aclor., pla\ a role in tle globali,ation of markets. Mower\ 
stresscs, that. for the United States. much morenieeds to be learned aboul lie 

,doiimestic ccoiiomlic effct of the strenmClihilni of 1U.S. doMStiC intllc
lual property p)rotection ihal has taken place over the past decade. 

The third panclist. Michael Borrus. is coditolclr )1'thC Beirkclcy RounMdtablC 
on te International Fconoiily. also at lie (ni,versityof ('alifornia at Berke
icy. Ile focuses oln regional asynilnlietrics in the Cost of, ald access to tech
nolo, developlmcnt and their implication,., for the ftle r uise of tt'RS. lBorrus 
coniillents that11tile rapid development aiu ,hobal dilftlsion of techniology 
have reduced [te ability of* U.S. industry to appropriate know-how, irough 
noi-ttIR Illelais (c... by niaitainliaieim-, lead time.), which has motivated the 
United Slales to call fIm stro'er protection. IIc iiotes thlt teclioloies in 

States is.stliiC 

phellollelloll ;11nd adds that.t iil.casecd prot.coli o IslT does 


which iln, IUiited 110,., l 11tbe patrticularly vulnCrable to this 

lot address the
 
underlying prIlelns of a1syvmmclrical access to accumulaiom of' knowlelgc
 
that Cxisl ain0- niliatos and are bein, exacerbatd hV the ,nier,.c of,
 
reeionalied clultirs of eiiic and technological 'ompt e nce. Bollrtls
 
suge.sts that perhapstlhe lime has Comle 
 to consider cniliientr)lar+,[ alternM
tives to the strict l'tuson tlR pro+tectioii., s hiCh liiht ililuulC efforls to 
streigtlieln the ialion1's and l'irms capatcilics to c tocctethiii)logy i iore rap
idly, to appropriatc kiio-io\' dCC )d .lCelse, here. aiid to use ul liltlSe 
new liCCiiolhi.al illinmoatiOn llorC C ctivCelV. 

Robert W. lutcky. tile fornier c.,livC director of the ('omnmntica
tions Scieice ",'.arch l)ivisioi ;it mmtxt Bell Laboratories. discusses trends 
inl teclinlom (ltL., and hiture assertion tIR:s. expresses,v nmcil the otf lic 
concern ahoutl the act that corporatC RNvt) cClter'S ucl as BeII Lahs, arc 
findine, it imcreasimiuly difficull Ifroil the stamdpoint ol corporate proliabil

+it,) to justifvl investmcit in Csoteric lils of timdameiita rcsCar-ch. particti
Ia'ly whel many competitors do iiot make a simiilar inestuinllt and vel arc 
able--tlmroulmhl a variit of, Iucchanismius (includimg tlie staidardl-setii pro
tess. the op-n lilerature, and confercnccs)- .ccecs MUCh oftlhe intellecato 
tual property that a company such is viA&T prodtces. Lucky notes that 
researchers d(o 'espond1to the pat.ilt incentive: llolivationnot indeed. lhcir 
is to make their results iublic as rapidly and coniplelcly as possible. lie 

http:liCCiiolhi.al
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notes a number of giobal trends in tlhe conduct of ;tl that are exacerbating 
the problem. 

The last panelist, Eugene It. Skolnikoft, professor of politica: science 
at tile Massachusetts Institute of Tectlology, addresses the relationship 
between technology and saeillly, and the need for new imechainisms to 
resolve inltcrnational PR issles lindconflicts,. Ie n-ies ihat a.s'lobal 
cctlonojic competition replaces older secnrit' concern., strctngtllcnillgiI'Rs 

nmay be seen as nationalistic and protectionist. Skolnikoff predicts that 
friction>s be:v,een Counltis w.,.illdeveloped alld dlevehopi,'g likely cointine, 
because of the lack of developed count .. ;ncern Ifmr the welftmrC of devel
ojping countlries, and that tileinterest t Inlnv developing countries in some 
form of national and international pIrOtectiot is likely Itparallel tihe extent 
to which knowledge spreads locally and indiigenols technological capabilitv 
is enha,:ed. Ile adds that lie expects the bargaining po\er ot deeloping 
cotr1t'ies to ilcrease because their cooperation oil global issues (e.g., cli
mIatlechange is incrCasi;.llnl required to achieve additional progres,. SkolnikoTff 

also argues thail it is ullrealistic to expect to create one integrated, gobal tI'R 
s,'s,temn that ould 1 resolution be capalle Ofprt0vidC adequate dispute and 
keeping uip.ithmtechnological clianige. le acknoM.,ledges that although this 
is comtrarv to the view expressed by tmany at tie col'ereice, he believes it 
is a 'fact ol life." At the saime time. Skolnikoff cmphasizes that whether or 
not the United States likes it. the United Nations and oiter international 
oruani'/atiols \ill remain essential for resolving P1IRproblems, and argues 
on this basis that tileUlnited States Will continue Itouse tileUnited Natioils 
and to participate in tilefo0rmu1tllation o4 new international agreements, be
cau,se there is little choice. 
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Global Intellectual Property Rights
 
Issues in Perspective:
 

A Concluding Panel Discussion
 

ROBERT E. EVENSON 

The current movement toward unified, global intellectual property rights 
has gained considerable momentumn. U.S. government agencies are leading 
the movement, and most market-oriented countries are supporting the U.S. 
position in the General Agreement oil Tariffs and Trade (tiAli)negotiations 
and other vethCeS. lcelopinm countries, on the other hand, are resisting. 
both formally in international fornitls and informal.,, through lcss-than-ag
gressive administralion of their own intellectual prope2rty right (11,Ro legisla
tion. As a result, considerable international tension and animosity exist 
betw,'een most developing countries and iany devye loped coi nt ries--nottbly 
the United Slates--over bilateral Irade law actions and tie (i.ATT nlegolia
lions. 

The trimtionmal Paris. Berne. and other international coliveltions are 
Imctioning quite well to achieve T'R compliance between developed couti
tries. They are not functioning to achieve compliance between developing 
and develped countries, however. Lax admilistration of tI't laws and acts 
ol' -piracy" laroclI were oyerlookcd until several years ago. when i.S. 
interest groups brought them into the poMlicy domllin. The r'esulting shift of 
tt'P issues into the domain of trade law and policy ham. had inportant conse

tiences for both developed and developing countries. These changes have 
been achieved at son1c dip1lomat ic costs. A (,T agreement will lower 
these costs. 

360 
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Yet is it realistic for the United States to hope that enforcing tPRs 
through trade law will solve the problems inherent iin the older system? Is 
it really' the Case, as With edlcation and perhaps some trade concessions, 
that developing countries will join tile "club" in support of unified, global 
IIPRs, or are there factors that constitute slch real differences ill economic 
interests between developing and developed countries as to threaten this 
coal ? 

As one considers these issues for developing COolnltries, it is important 
to remenber that IRs are not designed merely to kicilitate the transfer or 
export of technology from one cotuntry to another. They are designed to 
stimulate R, t and inventive activity ill all cou~ntries. It is relevant to ask 
whether they aclually do this il de\ eloping countries. They also are de
signed to stilulale the removal of secrecy I'rom ideas so that those ideas 
can facilitate and stilolat other inventions. Fzinally. tl'Rs are limited rights. 
The seller (exporter) o1 II'Rs should 1nt expect full capture of all tile eco
nolnic retlls associated with an it1R. Claims of losses b), exporlers off 1tR
protecLted items to developing coUiitries should be assessed accordingly. 

As a basis f'or discussine these issues further. summary data comparing 
relevant economic variables across groups of' countries are presented in 
Table 16-1. Data are rel)Orted for Six types of' developing economies. It 
slould ihe obvions thi deye loplng coutintlri e e necOnpass ma ny types of' ec monties. 
Tle six categories ill the table are based on work by Weiss ( 199)). These 
categories of' technology capacity are not intended to be -stages." although 
they do reflect different levels of institutional development. They are basi
cally diff'erentiated by this capacity to develop and implement technohloc,. 

These classes offer a broader and better sense than is usually provided 
of' the range of economies encompassed within the term ce'vc'/lopmin' econo
mies. Developinv countries range from iratlitional economies (Ia) through 
economies ihat are recgarded as nearing newly industrialized status (2h), and 
those newly industrialized countries (Ni(s) that are regarded as beineg on tile 
Ihreshold of, global technological competitiveness t2). 

It is important to note that all of' the Stage i countries (roughly 60 to 
70 countries) for the most part do not operate intellectual property systems 
of any real substance. Most, however, have some form of' intelleclual prop
ertv system. Bangladesh, for example, has a patent law and a palent office, 
atind it admlinisters a patent system. 11 has only recently added a second 
domestic examiner, however, which is an index of' its limited Capacity to 
stimulale or examine technology agreements. Most of the cotnries in Stage 
I (o not have adequate slattine or court systems to administer IPR laws 
according to the standard expected by the United States and (iATT ,negotia
tors. 

THie situation chamICes for the Stage 2 countries. Table 16-2 provides 
several indicators to illustrate this. The indicators are organized by using 
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TABLE 16-1 Representative Countries at VariolS Stages of Scientific 
and Technological Development 

Te'chno~logy 

(Capacily Ai:t and Latin America Sub-Sahlalran 
(as,s Near l'ast and 'alibhbealAfrica 

Stage 1: Emerging Isands ol Modernizalioi 

la. Traditionial ecinohly- Y'emnen. Lao, Surinam Etquatorial Guinea 
ha~ed eenmni 

Ib.FirNtemergence Nepal. Papuia Iaiti. Ethiopia, 
Net (ttinea Guyana Burkina Faso 

Ic. Island of moderni,'atiin Sri Lanika, Tunisia, Jamaica. Kenya. Ivory Coast, 
hIdonesia iclu Zinihab%,e 

Stage 2: Struggle for Ntobilizatimn and Mastery 

2a. Masterv of Iran. ('olomnbia.conventional Nalaysia, Turkey Argentina 
lemiiaeiimmloArciN1. 

2b. Transitionm Immie.lo Ihndia. Thailand. Mexici Republic of 
industrialhicd coiniry I one Kong Soulh Africa 

2c. Threshold mtf Silgaporc. Taivs an Btirazil
 
ttet.hlrilog Sotlh KoreaiCal 

I'eln[ctijiiIime ci , Sim itmie 
com ei lii VeW 

the same classil'iations as in Table 16- 1,as well as categories representing 
the recently industrialized Mediterranean countries (e.g., Spain) and mature, 
developed countries illthe ()rganization lIbrEconomic Cooperation and De
velopmentlit).(1). The extraordinary growh performafnce of coutriCs in 
categories 2h anti 2c. particularly their ildustrial growth, is apparent. They 
hlve oitplCrtorned p)OOCer cunOttries a1d lalttle 0t't countries by a large 
marin. 

"lurnnine to R&D intensities in the lpublic sector (i.e.. R&i) speriding rela
tive to0 tproduction Value), note that agricultur1'al eperitl:1t stations have 
been established throug0houtt each of' the Staee 2 countries aid. in fact, have 
been quite effective. The poorer countriCs iohavC R&) capacity in public 
sector ariculIttral fields. 

The Slage I countriCs, howe\'er. have virtuallv 110 intdustrial R&D Cap:C
ity. Some have a small capacit\ in the public sector, but there is little 
evidence that it is very effective. Private sector R&I) begins to be important 
in the Stage 2 countries. "lh, NlI's spend roughly I percent of the value of 
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their industrial product oi R&I), which is well below the Oci) standard of 
2+ percent. It is :il5below tihe slandard of the recently industrialized 
Mediterranean group. R&I) personnel ire relatively low priced in Ilhese 
econoillies. however, so the ratio of scientists and engineers to industrial 
product is coilparahle to lhat in doeloped conl'itrt s. 

Most of the Stage 2 coulitrieS (do not make large investments in sci
ence, and the poorer ctOlllriC make almost nolie. Dala ol inventions are 
instructive, even if inventions are not sIrictly comparable ainong countries. 
Inventions per inventor are clearly highest in the NICS, which have about 
twice as mlalny iivenlioll pkL inventor a's do ()i(l) Countries. They are 
lwest for the poorer dcolol-pii1 countries. 

It is also clear f'rom Table 16-2 that less developed countries to 1lot 
export technology. Thc are hlirgc im/poric'ls of technology. Some o)I' Jie 
adlvanced NIt'S. Such IsSoulh Korea, Taiwan, and Brazil, (o export some 
technologyt,h ielpoorer countries have lnosuch export Capability. This 
his illplicaltiollns for t way Iraditioinal inllctual prOperty conventions 
have I'llltioiied. 

For all practical l)urposes, the interialioial IPiR'2onvciiion's have not 
worked well for ayllof tihe developing counltries. I have argued elsewhere 
I'veonsun, 1990)) that lhis is largely becallse Ihey (th lot have exporters 
interests to protect. They also h;ve little to gain from secrecy removal 
hecauseiforcign inveutiom are already public. They are iot thllreatened by 
loss of rights in olher Countries because thCy siml)ly do n t hatVe such 
rihits. Most of thcir modest invention is local, imilaive, adaptive, and well 
suiled to their ovn economies. This is a very important type of' invention. 
but conventional patelt systellls otlell (o not provide salisfactory protection 
because of their hi,h "inveitive StCl reIquirlltllls. 

A primary condilion for successf'tl wR piracy is that the piraling coun-
Iry has colpttIuCe. This 'le ,otl1 most Stal'.CI econolics, which aspire to 
be pirates. After all. i'R piracy is closely associated with development 
success. Statt.e il( howeve, have the engineers and scien-I conlltricso not. 
tists to reveruse. egi mlce an copy)y conplex inventions, although they can 
engage in simple couniterfeit production. Most of the cL(iutries in calcgo
ries 2b and 2c do have the competence to pirate moie complex ltechlologics. 
If' a country is competent has exporters* rights protect, Calland fe.,w to it 
engage in some iiraline of ii'ts lndler tile traditional I'R conveintions, which 
have few saiclions to puitish piracy. 

It is important, however, to make a dlisliction illthis regard between 
copyrights, trademarks, and inventions. [or developing countries, invetl
tions are more illporlant to economic -rowth Ihan designer clothes or other 
goods protecteld by trademarks and copyriglits. Dev'elp ing counlries have 
a vital itnterest iiusing tt'Rs to stimulate tomestic invenlion. They have a 
lesser stake in the stimulation of local tradenarked goods. 
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TABLE 16-2 Growth and R&D Indicators by Type of Economy 

Economy Type 

First 
Traditional Emergence 
(1a) Ib) 

Island of 
Modernization 
IIc) 

Mastery of 
Conventional 
(2a) 

Transition 
(2b) 

NIC 
(2c) 

Recently 
Industrialized 
Mediterranean 

Mature 
OECD 

REAL GROWTH 

1980s (Average annual percent increase in GNP) 

Agriculture 
Industry 
Total 

2.20 
2.00 
2.50 

2.20 
2.10 
2.60 

2.50 
2.30 
2.80 

3.80 
5.10 
4.70 

2.80 
6.00 
5.30 

3.10 
8.10 
7.10 

2.50 
3.50 
3.00 

1.40 
2.20 
3.00 

GNP per capita (Average annual growth rate 1965-1990) 

Total 0.50 0.50 1.50 2.40 2.50 6.10 2.80 2.50 



Public Sector 
R&D INTENSITIES 

Applied R&D 
Agriculture 
Industry 

Basic R&D 
Science 

Private Sector 

0.40 
0.10 

0.02 

0.40 
0.10 

0.02 

0.40 
0.10 

0.03 

0.60 
0.15 

0.04 

0.70 
0.40 

0.10 

0.80 
0.30 

0.20 

0.80 
0.25 

0.25 

1.50 
0.30 

0.40 

Applied R&D 
Agricuture 
Industry 

0.00 
0.00 

0.00 
0.00 

0.01 
0.02 

0.05 
0.05 

0.10 
0.05 

0.20 
1.00 

0.50 
1.20 

1.50 
2.30 

INVENTION INDICATORS 

Itventn!I n.entor 
Import Share . 

Export Ratio' 
-

-

-

-

-

0.90 

0.00 

0.05 
0.95 

0.00 

0.10 
0.81 

0.05 

0.50 
0.64 

0.10 

0.30 
0.80 

0.20 

0.20 
0.31 

1.70 

"A'erage ratio of patented inventions per scientist and engineer engaged in R&D. 
'Proportion of domestic patents granted to foreign inventors. 

'Ratio of patents granted abroad to patents granted in home country. 
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1lave dCvcloping countries actually used their own IPRs to good purpose 
inl this regard? The answer would appear to be 1haw almost all ol them have 
failed toIuse t'lRs in their own best interests. They have allowed conflict 
ovr the terms of imlportig' technolon to overshadilw the poSsiblc beleits 
thatIllhey might realize by devel oping domestic ilventiie coplletelnce and 
capacity. Their rt-sponse all too olten has been to ha\te laws on the bIoks. 
and al llminal ' little Iuilding, thesslenl of, eldnlcient with ill hope that 
this will enable theml to avoi; paying "liftair" licensing tees. Ftor easily 
pirated, ColntCrfCil goods,. \wc:k lts il tihe past allo\ed certain domestic 
grollps totagail 

The Nt's and the nalr-NtS havC Used k's to f'acilitate thc developmllent
 
ol domestic in.'ellik C coiiipctclcC aind catpacity, but lts have not generally
 
been their major policy insirumentis for this purpose. Most important, they
 
have maintained a trade policy regime thatt has Stimulated exporters of tech
nology to ell to thelm. and they nav,')uirchaIsd huCe amun1ts11, o Ichnol
og, at lo\k They aIl.,o sollc piracy, although the
prices. h.ive engacd in 
Cxtllnt OF their piracy is tiuiAlIv OVrta'i tl . 

What let? Is the enforcement mechaism associated will recent ini
tiatives, includiine the current (;..l round, going to vkork beter than past 
iechanis ms in developing coLntries'? There is certaily going to be iuch 
more concern. much iore policy dialo.uC on intellcCLua1l lroperty rights., 
that pre'itu Sly. The real of contlnries rights toilltelrCst without Lexporters' 
protect. however, is likel\ to ie as limited as it has been in the past. The 
shift to usine IiLtle riehts to protect PRS is probably going to beISai n111Ms 
the ncwk enlorcement recime for most dCvCloing colntries. 

Will dCvCloping cou1ntries move agercssively to use tI'RS to their olwn 
advantagc? Very Iew policymiakers in developillg CouIntries are asking whether 
IPRs act ually Stimulate domestic inventition allrdca paci tv declpllcnt or"whether 
they improve tlie ability of developing countries to buy technology on better 
terms. 

There is also a related qluestion about whether the willingness of for-
Cign to to developing countries istCchnoloy sulpplier pioride technology 

improved by tl'ole'r tt'RS. The litlraLure does not show strono correlations 
between direct foreign investment and the strength of' IIRs. 

The natural comparative adviiniagC of most dCvCloping counitriCs is to 
imitate-in the direction dictated by that ctrOily's reS(irces. In the agri
cullural sector, the scope for adaplive invention is large. Almost all agri
cultural biological invenliow. (e.g., plant varieties) are, in fact, so location 
specific that there is little importing of' technology. Utility models are i 
way of ecourll1gilg ilitialtive inveltions. 

Current developments in It,,s do pose some threats to public sector R&I) 
instituti, ,. Agrictltural research systems in the United States are per
ceived to be threatened by the expansion of tt'Rs iln the plant and animal 

http:dialo.uC
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area, particularly illthe area of'protecting naturally occurring genetic re
sources. The palelt prolection of parent material a,ld genes illplants--as 
well as, to soe degree. the fii shed varieties ol"crops.- -could block public 
disclosure of' research results and the free fHow ol eietic resources. 

Plant breed,!rs rights, tie s'stlenI used illthic Uniled Stales to protect 
plaInt vaieties, have Iwand large avoided this p')blem. EFxlpeiience has 
shown that agrictltlrall scientists have accolltniodat d thensclves to the use 
off Ilreeders" rielts. Ilo\.ever. the real tllr,-. conies lroii tihe grIo\k.hlg pres
sure to provide full patent plotection t plants and animals, aML to block 
some of the velmelic resource excllllne, thllat occur illstaldard scientific and 
research systells. For the poorcst countries (a), the oly capacity they 
have for R& ollther than wat they' purchase through techlogy conltracts) 
is in the agriclltlural sector. It is illiportallt that their researchers not be cut 
Of f Ilon 1vital flows of eClletic resources. 

As developilg countries recover frm the "'surprise attack" latlnched by 
tileUnited States and converted into the (L,tT initiative. lhey maly be able to 
develop a ior,' positive set of tactics and programs than the, have anaged 
to date. For tie short run. thier coutld bargain aggressively wkith the devel
oped Cotllries for trade concessions, in return for stienigtlheiied dOliieSic 
treatlnienl of foreicgers' iiiellectual pro)perty. Developing countries have 
not been veiv good at this. Thy 'r stance has been one of cotllillUed I'esis
tance to stlren*mgljhen ing tItRs and iniclu(ing them ill tile(;,VI.They Would 
probably to beler by acknowledging that tt'Rs are going to be part of trade
 
laws and policy, and then proceeding to bargain for concessions.
 

For ilieIonhger run, developing countries will have to face tipt)othe
 
qiesti.n of what represent optilmal t'Rs frol their national perspective.
The current debat and conflict are over tPRs that serve the interests of 
developed Countrie,. There is a great deal ofllatitude for the better use of 
existing tt'R instrumnts,. the developmnt of' Iiew IR instruments, and imo'e 
effective adlninistrathn of II'Rsystems. 

Consider tileexistimg wIIRreiline. The nalturatl COnlarative a.Idvallta1e 
of developing countries depends ()n\where tIle\' are ill tiletechnology capac
ity classification. Stage I ecoiloinies can do somlle adaptive inventing. but 
they are not internationally COiiipelili\e. They should be developing tile 
capacity to piichase teChnoho, iiore effectively, learn from e',perience. 
and develop milor nodifications. The utility model ('etty patent) will suit 
this purp'se well. It shoul le strenltheled illllost devehlopillg counitries 
to re\ard "'blue-collar" iiiventiol and to stimulate tileincentive to seek lie\, 
products and plrocess improvenicilts systenlatlcallV. 

Malv of, the developing cuMtries currently purchase techntology through 
complex turnkey arrangements with foreign f'ms. They not oiily pay a 
high implicit price for the technology they have purchased but often, ill the 
process, lock themselves into th.lat technology setting for a lollg period of 
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time. Stronger IP'Rs probably would improve the terms of' contracting for 
firms operating in category I economies. That is, tile recognition of tPR1s 
might clarifv thle terms of contracting and lower the cost of the entire package. 

For the Stage 2 economics, where inventive capacit3y exists., strongcer

tIPRs should stimlate the development of this capacity. Again, the utility
 

model can be strengthened to make it. in elfect, I naliotial iR that is alhost 
as strong ats the conventional piitemlt. Countries might seek to define an 
"'imitation" patent. in which I loreign and i national pair of' corporations
shares the rights. Such inventions may emerg om foreign invesment 

partnerships. 
Developing countries x.\ill have t, invest more in their tt'R systemIs than 

is now the case. They will have to rely on international search services 
(i.e., to determine what technoloov Is ben protected) to .i oreater extent 
than they nlow. dto. and they will have to brin tlRs into their industrial 
policy ix in a positive andl aggressive w%\ayif th1ey are to reali/e their' 
potential benefits. The current state of afaTirs is not optimal from I devel
oiling country point of view. Yet tile sy'stem that is in the best interest of 
the Ulnited State,, and other developed countries is not also in1 the best 
interests of the developing cotllriCS uiles., he latter can gain large trade 
COIl.CS,i lIlS in ICturl t1ron I'R forfor r 01'1 'Cigners. 

The best response to the pre,,,,ures placed on a tdeveloping country by 
bilatleral Irade and (;.,t]t ncootiations will vary accordine to tihe extent of 
the country',, scienitific and technological capacity. For ntan\ countries that 
no1W have low calpacit\. it is unlikely that their tIwk .sxtesns will chalge 
much over thle next two decadcs, but inore advanced countries will make tpR 
char gcs. If I tie\call free Ihcmselves from their fixation on the internationa' 
dimension of tIPR policy. they can realize considerable gain.s. 

DAVID C. MOWERY 

I have been asked to discuss the elects oI investment and trade of' a 
change in the IIPR regitlie. My I'cus is on i few topics raised within that 
context and oit tleeffecls of' a su'ccssf'ul cotpletion to the Ulruguay Round 
package that included Trade-Rclated Aspects of Intellectual Property rights 
(TRtPs) and IhL other 1r0\ iinus being (Icalt with by the m1ally nlcgoliating 

gro ips at \ork in (encva. Three reasons are discussed for sUslpctine that 
the near-term effecl,, of ;Ill IPR Igl'rCC lt III be te IllIIo est. particularly 
with respect to forigu inve,,timenlt and forciun investment flows aitllg 
itduistrialized nalions. [hose thrC reasotIS arc foIllo\WCd Iv a more s pcttla
live discussion of' atladditional isuC-t1hC likely velfare consequences for 
tile United States of stronger domestic and international property rights 
protection. The tt'R agenda of the Uruguay Round and the U.S. leadership 
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in bilateral Mnd rnu.itateral nte,,uttjtirts ctncernil Itts complement recent 
initiatives to strn mleln lihe rights of patent holders in tile domustic econ(muny 
ais well. 

Predicting the elfects ofl"anI on inv elIniel,,tl agreenut. particular\ 

reuires that one r lol r'cnt iihiSorical or empirical data. AS F-dwin
 
Man.sheld andthierS ha\ su ested ill til, voilme. the,tSe tira arc hiehli
 
Ceuivocatl in tIlecouclusions the\ supl)ort. ('crtLaini\. tiele eitin, eru-irical
 
Studies Support lthe Conclusion that % tlhilindustriai/ed economies,. and tile
 
Uletd States inlparticular, tie effects Of IIRS il dliff.'rCnt ildtielCS Vr1\'r
 

quite subsiant iall\. tie Sate tokCl. tire llportalnce f irliellectual prop
crt pritectloi. parliculari\ paltlts., to different illties vries
Cti Jl t, cCol
sideratyv. accordite It) a srvev condteted \ 'asllfield (I t)5() and an
 
iniuir\ by a roup 'tof Yale ecurororistS (Levini et il.. I9X7) \ho surveyed
 
industrial reslarch iarll,.'ers onl tire mpIort ltce of patlntls Isa l.sills 1,
 
c+iupturinl salue front techtlotgies.
lr e%\ 


.uests 

intellectual property prote'tion are must rnportaitrtill regard o pharMIaceu
tical and ,henlical-relaled lechnoloh'ies. One implication of this filding is
 
that . leof tile"dc pIneirlllts" .cesslrV to reachi the trU'U.av RoIund 
trade are ieit are lik'l\ to he nide b\ 1:.S. ilStries tllt derive \'crv 
little benefit rotl all ttreret. ildi'l\, Ior exanle, (l.t, s 

This evidence u' that paitnt protection andtother Iorms of' iorral 

a1i1r [hCtestile 
not rate lrilv in terms of the illportarl rc, o!' IoItCll prot, 'clion. Yet 'le U.S. 
tc\tih." irrdsi.t Is like]; to he requrired :,pr lide addilio al rrmarket access 
in al :rtlli\ RoInd IMckgl'. T]Ie distriutiotl of irtrrlldiustr\' herrenfits arILI 
costs associated \\ithia I ruuia. Round atinCct1ent tihat includes stronrIer 
I'RS will. therefore, set ltie sltaCe Ior I livel\ dormestic political debate ovrl 

raltificatjon of I . packag,,. 
lhe avaiable. OffataIIC ii)rtai.CC acrossonl dIIereIt of' IPItRs differ

ert indrrstrie" are quite liited arnd quite datled ii ser\Cl important ways. 
.\S noted earlier. the United States is "'liir bird'" illreLC'arttr t le Costs,. 
beiel'ts. ard overall eflects of str'olger llT prteclon. 

\Vhat aretli liritations of llrese data? Malln of" tiese Studies f'ocus on 
relaiti\cl\ large, tultlproduCt lirms. The rarcl\ devote coruparable alltten
tiotl to Srmll start-up 'irni irt sking rrtriaers ahotlt tie inporttnce of* 
iterr, sucih of1t'tror sd 1h;\C StIucestCd thatISptets, lire tle Yal. Curve\ if" 
inmore Small firis Iad been incluided. foirmial irstrtuer'ts of, l plotctiiol 
MiLht have be ertierl 'e If1iht.tt ink strt-tup entrepreucrurs 
about tireir critical assets. tile\\ill irt fiar\ casCs respotd tllattheir patent 
applicatitrn, or the paitents thC have reCLeiV\ are te ke\ assels of,Ie lirill. 

Atrther problemi \ itr tie rCsults Of Str\'seS is the I'actIre that a patent 
thal is iot colliplete. "'aitlghl" ria\ still assist illthe creation oft nore 
snuootlll\ ftitctiorri,_, market for ilitellectal property. The cross-licentsing 
that has bee qllite tilesetllicorllductrr i'lid indusl \idcspcid it conIpellr 
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tries has been I'lacilitated by patent protection. Patents reduce some of the 
frictions and simplily some ol the negotialtions over licensill and cross
licensing Iransactions so that even l i patent does nlot comlnpletely Cxclude 
others, it may still support the development of markets in technology. 

The third reason fOr caution abolt these I'act theyslrveys is the Ihat 
draw on nallngers' reactions during the ite 1970s and early 198(0s. This 
period predates the signiificanmt sirelgthening of* the rights of' Iatltt noiders 
itiU.S. domestic , occurred with [ite creation of the Court ofcourts that 
Appeals for the FICral Circuit. as well aS other statutory11d caforcement
 
changces Thus. the surveys reflect perceplions f'ormcd dui11 an era of
 
.,eaker domestic protection flor IPRS. Aretiably. Were IesC surv'ys adilin

iSterel toda. retIlt , ifr lecalse ofthe nightl hI+t.l the stronger tnl'orcement
 
and sIrengthening of' patent holder rights that have occurred. This hypolth-

Csi." is spuclativC, btil itIpoiiIs tip) a vCr' important research need. nallmely,
 
the need to update and extend these survevs, hoth to co\'er a broadcr array 
of firis (solfiwirc. 'or example. scarcelv existed is an inluitrV at the tiue 
the surveVs \cl.rc con(lcted and to bring the chanced environment more 
cetllralklv into the responses of 11"magers. 

,\nother area in which ile cvidenc ol I'1S is highly eqtiivocliI haSOals
 
been mention l bollih
by Mansfield (Chapter 5) and by Prinllo iraga I(hap-
Itr 6). who mintedliteh eak nature o' tihe evidencetha links investmllent 

0i
flows., or evell dotmestic ilistinetnt. and growth of gross domestic 

product to tilestrengtll of domestic tt'R protection. This again reflects a 
number of irobletms in the iaillillc dltlit.For one, it is nit possible to 
disaggregale differetit I pes of fore,ign lVeSlmCnt1 or to dlistilLui.sh bet Cwen 
R&i)and inarketilc-relateld foreign invesiment, and so ol.\hich makes the 
empirical evidence here cxlircel, %%ak. 

A second reason to xl)cct thal the necar-ltern effecs of ain1t'R agrtee
inl mlla be luilC lodest is tihe likClihood IhalaI Uruguay Round tRIIS 
settlement will have Iairly modesi effects ol direct l'oreign invesinent, par
tictilarly amiong iitidIstrialied cCOnOltnies. Altho0ugh it is ipossiblC to ll'gue 
that stronger proteclion for patems and copyrights " ill strengthn interna
tional markets for technologies, ieuLICC 'iCliois and transaction costs., and 
so nilteli se rmarkets wkill still he afllicted with a litither of ptobletmstlhal 

undaillUlal abOutListem romIlin tilc'rlinl tilecharactcrislics of inew tech
nologics ltinselves. Licllill negoltiatiolns. for example. may involve 
small nuiriers of people il ilm en'ironmnent wilh liany possibililies for 
opporuiisic bIiavior and withlolding of' inlormation. These problems 
will tnot necessarily he eliminated by tilecreation, or enlorcement, of stron
ger tI'Rs. 

In addition, the f'orccs driving growth itt direct f'oreign illvestment, par
ticuharly among industrialized econoilies and between ilustrialized and 
newly industrialized economies, are much broader and are certainly subject 
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to a much wider array ol influences than those flowing solely from the 
titernatiotil PIRregillt. The point made by Arm,,Irong ilChapler 8 con-
Celning gloIali.atiol ealty concerns [Ileoriwing importance of access to 
markels, access to sources ot technology. and proiunily to customers. Most 
o" these llOlives o rile indelpendCntyI of the 1IR reilne', and ie% of, them 
\%ill he altered si-'iicanilI v Ihe srenllhllln OF IIPRs. Solec shilt may 
occur in the inix of destinations for certain types of foreign ilvesltntl, 

ahmLg the iles sne'sted in Chapter 5. hut I think that (oi the w,'hole tile 
t feet will he modest. 

A\final reasn to think that a I rileav Round iaereclIlll coverill tt'Rs 
Inay ha\e mllodest effects on direct Iorcign investment is the fact that these 
elects w.vill he heavil, inflt'nced y the resunlt, of other lleuotialing groups 
on closely reilaled issunes, particularly those affectine direct lorcill ilvest
intcli. Thlnc'-<otialtions lrade IInvesteIn ,is.resOver Related \el (IRIMS), 
antidiutipitl policy, and rules of oriin, all arc likel\ to hlve effects on 
direct lorcinll investment losss tHitltarc t least as siniicanill a1sthose ex
crted hv all atercilllnl. tt116 could place smaller rills in aatIR Stlrolger 
more advantaeOs posilion wilh rCspecC to Iorcign e.\ploitation of their 
intellectual prmperty because ol the possibilitl\ that this t rotllger protect ion 
could facilitate teCebriloJ(y licensin, bitlt Illit l .xtrlme'ly specnlativeisn 
Itypinothesis. 

Let ilne tont I (i,\[t a in ellilltsaiV I le"\ words ilh.II s -hilsed 1T'R lllght 
affect the lhrust and sorie of the modalities of1U.S. policy. Not only are the 
effects of imultilateral (;,\ti-based 1PRaireencinl likely to be modest, but 
also the Ulnited States will likel,. continne to rely on hilateral (gentle and 
not so git,.c) t'ormls onf persuasion. 

A's suggcsted b\ (iorlin in Chapcr 1. the existing provisions covering 
tt'Rs in the ")unkel dral't" contain very important advances. but they also 
conltain major loopholes. particularly with respect itoetforcement and lhe 

speed wilh which individual developing countries will adopt the provisions. 
One can pledge itoohserve these comnlliltllells and still invst very little in 
en1forcellet1. As airesult, the Ilited Stltes will likely continule its bilateral 
vigilance and pressure, and other industrial economies probably will also. 

A second and more importalt challenge to a (I It-based 1R agreement 
is illissue raised by )avid in Chapter 2 that irises throughout this report. 
Any tI'R regime is sibjecl to conslant challenge from the evolution of tech
nology. These pressures have operated wili considerahle lforce illthe U.S. 
domestic iniellectual propert, s\stem. Sili generis and other Farms ml pro
tection have blen invenled, extended, stretched. or otherwise recut to ac
commodite--soinet iiles perfectly, sometimes ii perlectly-the ever-chang
ing demands of technology. 

The adaptation of IRs to new technologies has not been easy in the 
U.S. domestic po!icy arena, in Congress, or in the courts. I would submit 
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thait this adaptation process is gtrilg tO he Ce.n rrore dilficult in a iATT
centered, multilateral II1R,reuime. ('hlrlicn.Cs Will Ie raised COtllilually by 
[lie evolution of teeirlohoeie. ;tand techlioloeis will thethose challeirre 

boundaries 14 exisiu, f'orns of protection and place grealt demands tiln
tile
 
consensts-ba sed. tirultilateral system ot ( ;.\It decisiort-makint. ihe Ur1
gtiay Rounrtd may p+rodutlcetstiiroerltdispute setllelliitl it
a irrecialisill. but 

Will still le lrei suflicierrt to tire task. Thesecii'leirCeS anld p~robCins
 

fr_'rce lliCtd State.s and prtob1+iabl\ 
nit' to rely orr ;anld ItrCthodls to 

\ill continue to the the tutr0p)Cern ('onrmlu
heavil\ bilateral plUriate.ral CllforC and 

xteld IltRs. 
[or all of thes reasons, tire .flCcts onil direct foreil irrvestrneCnl o1 an1 

IR aereerrreitl ill tire I rrtna1MV ROtld of the (;V I are likely to he mrodest.
 
Moreover, tile eftectS of. allIt'R arcelinll will he hbeavil\ influerrced by
 
Urtettay Round a+.rrrerts orr other issues. I otullhedge Such a Itredic 

tiOri. llc\veCr, IW t .rlilinirre tie ceal un+'crlail\ that stells 'roll tie very
 
impelrfect Cvi ice mrr chichr, plredictiors mtust he based.
 

Finall\. I ,.',ant briCll\ 'toCrtintl lo'lsSOr
to colnnrerrt on) the raiit by 

Zvi (rilicres as to v,hether tiirtler II'Rs are berelicial fort tie domestic U.S.
 
ecolllol\ . I suest that there are 2rMrnirrs ltor Lilaliliid skepticism about
 
the effects of1Str(rnger intellectual prnrlpL'tt rihts or .S. ecolnormric ofr tec
rnological p)rAOrmarrci . ASFras ( 1987) tirersll,,I, .S.
A\s aid ittl.'d, pi-,t
war t.ecinrolo' polic\ hiastlolcse lhel\il\ o r reating lle.tecirnologies, 
that is, httrdirc resercmIth but dewlstirne very little attention to tile adoption 
and application of these teclirrolo'ies. lhi s)oiu Ccontrasts w ilmhrhose of' 
Other irdtttrial Ut-'ti/e including JalMl aid (;rl'rlatIV. RIeei. Sllelcor(lies. 

eViderree (see FIdquniSt aMd .haCObSsol . I98x) suggests tlIhalU.S. p.ortnmnce.relative to Japar tn (ict't\..is particularly weak it tl adoption and 

application of mew techrrtlrhrcies s,ilhiltanruIttrirte. Other CvidllC (MaMsleld. 
1988) sn.gsts that U.S. irms rave particular diffictllies in Sourcin or 
absrrbirl, tecliroloics !ronr outside the firm. 

'I lie efforts t'tire past lc:de. to strerEtien lrmestic atid international 
proteCtliOm of i0tilecl ul propelrty do very little to address this "downstreatn'" 
adoption sseakmeNS is ilrliClarl, WithoutIllal irportanrt to tihe U.S. econorrr\ . 
advocatin,., wevaker t'Rprotection or erinftrcererrt. , I think that at i mini
mun. tile United StItes slrould retin, and perhaps \'erlrestore, some bal
ance to tire aweidi of* its ticirllolg. polic,. We certairfly ncd to learn 
nitlCh 1110le tIalr 5, crllr,,tull,klow abtout tire dormrestic ec(oroilric eIffcts of, 
the strernetertin.e 01 (ot I)trocttrV protlctior has takenrLrrlsticL irnlellCctual tiat 

place 05ct" le pa to 12 \ears.e t 

Ilconelusrion. let oe .ilt repea! IM corrcern thiat s
,e arle lin blind ill 

tins imrrrportanrt alrea of policy. I do hot think that xwe. ais atnation. hIave a 
Complete picture o' tilecost, ard bentfits of stronrger (omrestic or interna
tional tt'R protectiom. 
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MICHAEL BORRUS
 

The previous chapters hav provoked several observalions and thollu.ghts 
that I want to share. First, there ha,, been a clear premise underlying this 
report. artic1ula.te1d b'yArnist"rong Chapler 8) and many ohrs, thillathe sci
ence and teclnl g,, \,,orid and it,associatCd iluItrial aclivilies are ,oiteC
hov, glohaliing. Now%it certailll, that the cots ol tchno'lot)gyis Irue 01' 
devlopletl ale rising, s slantal\. At thsameh toline th uleul life of 
piroducts that cinhod\ a particular Icln'iolog1 , , gtting Shor.ter and shorter. 
The re',ltl CCd to sotile globali,a c,,tahlii and mainltain kind of market 
position to slstaill the pace ofl deC\lopnolt . earning ,ufficiint conom01lliC 
ret uriI>S to keep the me going. 

A te, data point',e ueflulhto illustrate this, problelm of rising Costs 
and dec'lininl time for ne\ tcnoI, og. developlmenl. ,-\linotI all hihi-tech
nology corpanics agre hatL ased onl their eXpl.rie.'nc and "plding pal

isi,. tec.Iohog, itcreasingl.\ e\peitsis,. Thedecloping nes, ha, hecoime 
ubiquitous SilicM microchip p)rosidCs anl illU,ralisC cas. IHlf a decade 
ago. a leading -edge cIhip design conld cost SI milli1m to $2 million: tlte 
issociated proc'ss techilolh . $5T) million to $1t) million to de\'elop: and 
thie inanIlacltlirine facility, alladditional $1111i Million. loda\, chip dsCitns 
ire illthe 1 milln1i rall., .t.( '.chnlogy ranCg upward of $25( 
iiiliom to ,5111) million. aid moanufacturing is ahout tihe sa e. In short. 
dC\ ClHCtn of co.s o order of 5 toiicsSilicon tchniology l, tit ihfe MI)tint's 
its .'llcost\o l'i\Ccsears agO. 

Moreo eCr.tle hereadth of technologies that must he iastcred SCiis to 
he widcnin a.il shiclh add, draltialila i t lie expense. ('onsiiiilar rales. 
sider. for esauple. the electronic prodjut',l ialllufcture of* lCading-edge 
icts, such i,,a hand-held levision-s (letcasec recorder ot- .inotebook 
cOliiptler. .lanulaclurcrs , hae ito master Semiitonductor , dislay, battery. 
packaging, precision mechanical and nliagit'ic clomponent.,l sClsor, software, 
lliOleSiiii., antid s)Itlinftai i. mmiimg others-a flr morei tecltlogie 

complex task than sa, i'c'quired illp]odtcilig the tl'visionis or personal 
coteirs ollJus itdcCadC a,2o. Phrlila.TIutiC3l Coliilanie sililarly have 
to toaster OileclitloLical approaichs ill addition to chetnmistry, a dramatic 
broadening of technological possibility and rtluireltclll. 

Silultanoul\, th usileful lives oflhigh-lcCh prOducl, are declining 
dralllaiicaills ItlCereb rCdUilme tihe availahlC tiime to rc'.'oup tihe accelerating 
expense otef chl ihlogy des lopiell. Phrll.aceulicals agaill pr\'ide a good 
C\alll nc: alporill, ilfctiolns were first introinjctable ci Ior baclerial 
dluced in 512 later. sales of their second-gcimerationi successorsIQh5; wears 
Iinallv surpassiedi t ho of iltefirst licratiOll, tll the fourth ceneration 
began to ovrtaL e the third ii oil]\ iNear INe\ens el al., 199). Similarly, 
electromechanlicial-turned-electroiic pr(tlucts (e.g., typewriters., Itlcolninu
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IlicatiOll switches. Cameras., 11d IattoinotiVe SLIhS'StIII ControIS) Used to 
have a1usel'ul life measured iin decades: today. sLCh produc:ts harey last 
three to live years helore sticcesors overtake theiim. New \orkstationl cell
erations now\ appear roughly every t,,o ,ears. a far crv froim the deLCe
long nSeCfti lile ofl the tnainfriiute,. co 11+mutaional caphilit heC' are suIl n
ing. Also, Japalnese auitomakers have cnt the t"le 4')1 Ie, antomt1,bile development 
11nld 	 nIaI. c'tLIre I'ro eight to three \ears. 

Thesc Constrainits meal that m iort developers of' ne,, high-itohcc prod
licts have to llu), fasitto markel,. and atlain globail SCAe and positionl. .JUist 
to haIV al chnlIL t rO'CL)pilg Md cotI~iILlinm.e their c liivesceltia 
llerlts. The very "alle Colls[raints fill Ito\ rd increased cooplialive acliv
ity 	 to dclrvile accelcratint :,e 1o,ie\% lechlnolo', dc\clopIilci and of 
global mllarket positioning. ThsC contrim'iit ll;so CrC lle the nCCd 'or Irl[)id, 
responsv e, ald ,orltsid' ciiCs of1illCt'Ul IprIly01il protection be
cause innovators have ,o little tiic to slake their claims and recoup their 
costs bef'ore the nc\t innovationi laysl Wtc to their inc'itionl. 

Altholugh tlis disCtssioll has presntiied that thesecry real pressures 
eqilC to 1lobali/Mation. I ihillk the pr'lllis' is worth Cxalllillillg. I would 
first ob.sCrvc that inl mostlcliiohlv-'ua."sed imnduitries. parlicularly lectiolln
icS 	 and iiloi nic',. fobaliation is i sense reciprocalIll SOime the of1the 
ilaissive crosiol of the olic-predoiUiall nt positli1ion1 of, I.,. science and lech
nl01ou'v. of I i.S-based production ictivilics, and of I I.5.-o ied coimpanties. 
In place of ' there i playel..I.,. predoi iance. arello aior substantial 

ld ilt-edgec knos -bos,. and inm technoloics reside nt inl places ot ;de 
the 	 [United States. 

These I1res capabilities and pli \ crs cll o ctllstril gCo raphi
callk'" (file to political and econoniic Iorcc,, thlat ranc !onui the North American
 
Free Trade Aicelincil to the trade all ie tmiltl patterns of Japamnese
 
industr\ ill lasI Asiai. [hilre sCCms 1o be gi-C1ioal cluisteriii: i .lapall and
 
Asiall clister. anl Aliericaill cluster. a Ilroocll cluscr. ait so ol. The
 
realil of rci i/liion. raher than the iimige!' OI'N\
ofinmmetrical glObIli/atioll,
 
secils to to h\c di'fe rclit ititellecti l propcrty
ille bs \eCr\ iilplictiols for 
prolectioll-- lltider cillllioll Constraints of colllll illc aild ill'cr lil 
Cost- --- thit hls betl;1i the pfieidimii C ssli,nred diriill itilCth of this s olu\1n1e. 

[or one t1Ihill. the knos, -h s and technolo tlhatlh re increasingly resi
dett inl each of these reg,,iolls re ot Cquallf accCssilC iCCi ietolns. 
The relevanit instilitioi of sciceil indI tlmCCimobmgv fe qL itC dill'reti il 
their de eOf OIClness andllltheir Icc'sibilit\ f'om1l oile Ic'CiMon to the lxt. 
The ssas ill slsich domestic economies andt industrics,re Or 2ileul are 
qitl difel'i're romiiiumi0.)e to lnct,. science techilologyrc'1ioli the The and 
practices , ant reliled pirductiLmi activitiCs. MVrqlitC diffCrnt roln one 
region io the nest. Not Icl st. li the discusSoni i hllis mIIi-ipl.aiied throughou0110.tl. 
the inellectl prmpCrty regilnies (and e'oircelment1 ini each of these regions 
are quite different. 
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Technolog"ical knm-low is Imuch easier to access ilsome reeions than
 
illothers. Compare. for examiple, the United States and Japan. Illthe 
United States, relevant int+tittllions such as nili\CsitiCs and niiial lalhoril
tories are quite accessihle. The sci:il networks of'technical peers and enui
neers are relatively asv to enter. Skilled personnel, inlparticular , leave 
companiies: tle go from oiie Itoanother. Short-teri capital mauket coi
sti'llts illthle UtniItd Sites oftenI I'O ie, c-iitllesr.u -sliall Comtipanies 
with -,ood idca'r---to license technIiIIO)g\y qlickl\. Firml that embed certain 
kinds of' lechinolloy aind kni\\-how, clll he acquired utitrigli. 

(ompaire that \with th siltltion illJall, \ hrc [lie rclevlcnt illuchllnisnill 
lor fechiuolou ' ('\y .helii crltin l e t_' i) illtIllt 1htries.They and 
th rclcvaill social networks are icll hardcr t0 hIeiraitc. The same kinds 
of' capital liIket consitraiillts do lioule-sistand. therefore. do not Create tlie 
sanit kinds ot motli\atil'. ;iii.s Clllnot he acqnlrod as easilv. Pcople do 
[iot Chang e jihs %\ili tlhc satllc ttlriicic\ o.rCasc. 'Iecliiiolio, thus tends to 
accire locall\ in the United SllC,, but it diffnses vCr\ ratliidl\. 1oIttRIds 
IcL'iuc locally illJlpll AlsO. hillit does nlot difl'use ne'a.trlvis rapidly and is 
not ncal 1 as accc .sihle. 

Fqupally ilipoliitl. inl aidlitiin to hini, asiylliiricatll accessihle. the 
tlechlolouical kIi,-how. that1 is cinte.'ine illthese ditferCIut rcionI . is al.o 
as ilinii. appropriahie. Ii electronic, and inltorinatics. tilekinds of'tricall 

capahilities that still cist itthe leading clt. in til Iited Slals (e.g., 
soflt',are. dusin. ;mid architectural skills ire iailre esilv ap)rorield by 
other". [or esauple. so'twall Call he pirated s.itlh relative ease. (oliplle 
that ease of appropriation ssith the ligh-volnlui. lle'ile. rapJid-c\cle-time 
inufitllactuirinig ,kills that aie CInhe'ddeid ill fle practices "ind the people 1 a 
Japane.se ciriitiiorlli suCh as NI... [hose kiids ol' skills ar inutneh harder io 
appropriate. 

The differluuces ill a'cessihilit\ aiid Ippro)riahilitv arc eoMIleiit)itd 
h am tilier major uengill differeincc- Capacilt ind ecoumounics-tile 01' firi1, 
to cy'le the kno\ -luo\s I tile\ hVTlCucss aIld 1t ilCc'uilloullit it oVerto% hich 

ilitildVMiCle ill tt.',..lltuiIIes de\e,\lopuUnCtillte ',ci'nce and . Mid IleW 
IpruILictioll CillhilitiCS. A,'iui. there is suihstilutial \aiatlioln illtihe ahility 
of lirus. ol)eraile \,thin ldille.ciit econo0mlic cil*cun>,tiniCes ill dift'ere'nl 
reeious. to accu luite technology. [aster acciuulation is illilikely Japan 
al \sia. or esainipl, ihanlltile :\iiericus.
 

Thuese rcgional (lifTleruilcC, exist atlthe satM iiioietl llilt
liiie IndICost 
constraints create the liced toli eIC closer ColhTrtive relationSlhips he
tween rcuionls. "l s. theea ll.mn etricaLacces. ippropriahilitv.smu ,ilsynluetical 
aid asViliCtri'al acCIiiunlation of tlechnolmical kno -how in dillereuit re
vilis Ita inle Mlu.\l thele is allilicreased nced for slaring. Now. it scils 
to ilethat if vour knol%-how is harder to appropriate, hartuder to access, 
harder Itokeel) with llid you are elnterine into shared relationships withup % 
collipalies rloll other regions that have Kllow-holw that is easier to appro

http:Japane.se
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priate, easier to access, and easier to keep ill) with, you are going to have a 
much greater capacity to appropriate returns from the technology in ways 
other than stric, intellectual property protection. That is,your more ex
posed partner is likely to he far morc inlterested in Strict intellectual prop
crt\vprotection than you are. 

Indeed. one of the main l for the recent interest in a strictreasons U.S. 
iilernllional II'1Rrgcuinl isprecisely this: as tie relative competitive abili
liCs---)roducliOnl Skills., for example--of the relevant U.S. in(iLstries have 
eroded in internatioiil markets, so too has their relative ability to alppropri
ilekno\%,-l,o\ in\va\s other thanl thruglh strict inlcllc tual property i)rotec
lion. What is Icl to prtlec!-iiforination. soltare, ideas---callv can he 
accompliShCd only thiough istrict [PR reL'ime. 

(;i\'en the asymllltri sni rcgioaiil tcclnology access and apropriahility 
at a lile C,liHn therC is ai pLis toward sharcd activities, the most likely 
tllll'Ciesllt is ilcre s-Cedilnterlnaional dispUtes. The issleS ar goting to he 

phrascd in mlrs of trade and iinvc tmillcll,and they will incolporale intellec
tual IVlOrt'i concerns. No lialler how the1 ruua Round Itrs oit, theie 
will bC Mllan,' mole01Cdis)UelCs isthese r'gional asymmtCi'ies begin to play out 
ill ical husinesls relalionsllip .. The atlcipt to incorporate intllctual prop
erlv Concerns into the (;.I bIe thnC., tocn hseenl. as a1i)eCrCllSor this future 
of increased Conflict. llo Cver. ther, are goimg tohbe increasing pressures 
to deal with intellectual properly di.,putes in vCnuCs an11d iilWays that lie 
oititsi(lC the tlndiion:1! intellectual propelrty mCchanisms bcausCe existilg 
initllciual pi~nrty mecChlanisns appear to he ill-Cluilpp)Cd to deal vWith
this
 
conflict. 

The botlol line is this: I lcvi talflv. increased prolectiorn will always lag 
tIhe pace ald costs of technolgical adIvaCe and the cotlllroverSies that re
gionally ast, iuitriical access and appropl iability arc going to geielralte. For 
that -,oll,the approach scells to linc bc quite defensive, trying toU.S. to 
hold grlollld by incrca'sii intellectual properly )rotectinil. Given the po
tenlial coniroversies that are itst e, the iced for Shared research and 
developcminl, the incrcased Costs,1 Ile lcreIasingQ for techand 'cyl li;mes 
nologu development, perhaps the1.JnlCd StatCs Olght to consider idifferent 
approach hv looking al it fron a different perspecti\e. Pierlaps tie United 
States 0il'-,hlconsider complementary the strict focts oilto alelrnalives to 
inIcrCasCd T'R )roect'Cion. Sich i cOntiihlCmnlt m1ighlt includlC strengthening 
the iationt, capacities more rapidly, to alland firims, to cycle technology 
proipriate knowv-hlw that is developed elseCwherC, ald to (il'fLSC and use 
lew techiolouical innova ion more effectively. It may he somnewhlat hereti
cal, but itis surely ,,inrth echoing Ote 0f Pauil Da'id's points inChapter 2. 
niallyl'v, that itis lot obvious whether al econllll, derives g'eater long-term 
benefits from stricter tt'R protection that rewards innovation or fron pro
tecting less and choosing to favor the more rapid exploitation and use of 
technology. 
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Perhaps a pref'erable model night be to favor exploitation and use. 
rather than stricter protection, that could he accomplished throngh a liberal 
licensing regime, wilh reasonable royalties and without the ability to use 
blocking injunctions as a remedy. Such a liberal tt'R regime might also 
inlude some degree of public ubsidy for innovation. Tihis is a model 
much like the one uder which AT&Tl lill Laboratories operated from 1956 
through ,5-,. That model just might be preferable to the elaborate, and 
increasingly comlplex. systehu of sin generis protection of intellectual prop
erl that some have advocated in the report. 

ROBERT W. LUCKY 

My role is to tell you about the trends that I see in techn1olo1y develop
ment that are likely to affect the environment for intellectual property in the 
future. I would like to say that I an a working researcher, but that would 
be self-flattery. I am a research manager, and :11y goal-my point of view
is to find ways to create incentives for investment inl research. I am really 
very, very concerned about this. 

'Io the degree that IPR protection can help in that effort. I am all for it. 
TO thc degree that it creates disincentives. I atr not. Alter thinking about 
this a fair :m1outl, my conclusion is that it wtould be wrong 1t put the 
burden for creating all [tose incentives on intellectual property alone. Ill
tellectual property rights are only part of a much bigger fabric of govern

enrit and corporate policies, which involves tax la s, trade barriers, conupe
lency of, aalleilgelent, the market, and so ol. 

I drive to work in the morning and. as I approach my labs at A&t'.r, I go 
past a water tower with three legs. It is shaped like a tranlsistor. I drive 
underneath it. amd i reminds me of .vi&-tr'shistoric past. The state of New 
Jersey has placed historic markers along the road proclaimning that, I'roil 
this site, the Ifirst signals were transmited to a satellite: the first siglals 
from outer space \kere received and radio astronomy \\as born in 1927. The 
discovery of radiation from the 'big bai," woi i a Nobel Prize for two of' my 
colleagues at Bell I.abs. 

As I drive in. I think of' \'hat we are doing no\y at Bell Labs. I feel the 
burden as I think that I just closed dIown radin-astrnonmy research. People 
said, "'What is iii it lor ,Vt,". 1'] There wkas it letter to the company newspa
per in my in-hox yesterday from an emplhee who asked why we are invest
imu money in future technolouies, such as computer-,enerated environmetnts. 
when we are layin, off people. My having to answer this is not an cnviiable 
position. 

I go to meetings, and the business people have taken over- largely
what we call " counters." we spending money onoe:i They say, "Why are 
research, explain this to me again? This is an investment. We can put our 



378 (ohal IPR I./sues in Pcrlvpeclivc 

money in research, or we can pUt it ill something else. Now, explain ito me 
how putting tihe money ill research is an investment?" 

We tell them. 'You are ooi11i to get a lot of money hack: all the Studies 
show that.-l" They say, "(ice, Ilat is really nice, and when do we gel this 
back?'" We say, "'Well, in 20 years, gie or take a hit." They say, 'That 
does not sound so good. 'hen they ask, "Wi guts the iioney back'?" and 
we are forced to admit, "'Well, probahly not y'ou."' Those are the f'acts. You 
cannot yet around thelm1. 

From the standpoint ol' ,v&T', two threats-one I'rom oiltside and one 
f'lom inside thle United States-occupy a lot of nix' attention. The Interna
tional threat, epitomrizd hy the Japanese-althoUgh it certainly does not 
involve them aloc--is the speed with which they are able to capitalize ol 
invention. I do not blame thel for it, but we in the Uniled States just have 
not been very eoo10d at this. We iVe ot to (et 0+ur ovll act to,-ether. I 
think of something like fiher optics, which has a front end of invention (the 
basic R&ID) ald a hack end (the emlbodiment of research in a product). AT&T 
built up its fiher optics bulsiness over sC\'Cal decades-Iumilt t up to the 
point at which it sudl'Cly Ibecame a goo d husiness-and then the rules of 
the game were changed. It becomes a question of business proces:,es and 
manuftcturing competencies. and thai is Where the piayoff is. The probler 
is that the pax'off from the front end-the research that led to the fiber-optic 
technology-does not seen to exist. So that is one threat. 

The other threat ctoles from within the United States. from other cotn
panies that ire a.ttempting to compete with AT&T. They are not all small, 
start-Lip companic: one has about 35 percent of the market. Yet they 
undertake no--zero--rcsearch. They are a IivingLdenonstration that Vou (10 
not need to do0 researc'h Ito be successful in this business. When the hean 
counters look at it, tile\ say: 'We have to compete against this conpany. 
Let's add up the botllo line. \Vhere are we spending? What is the cost 
structure in these t\Vo businesses \Vhat is this line. research, with nothing 
over there on the other side and why we are .loine this?'" 

I think about this again and again. One of our competitors has, on 
occasion, indicated that it is even proud of tile fact that it has undertaken no 
research. In fact, the chief executive officer of' that compiny reportedly has 
said that Bell L.abs was ''.\T&t s expensive hobby. You (10 not need this to 
succeed." I think about this and how thexy get the benefits of tvi'ms re
search without investing in it and about what would be lair. 

I io not leaiti .]lst access to teclllologv. There is much more than that 
out there. There is thi, hole seething, boiling, inlernational community of 
researchers and developers who are building a knowledgc pool of how to do 
telecommunications. There are the standards bodies, the literature, the con
ferences, v.nd all the get-togethers and meetfings through\which people accu
mulate wi, dom. I have no quarrel with companies that contribute to the 
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knowledge pool, but v,!'at happens when one moreor companies opt out? 
This is, in fact. the case today. 

Let file address the issue of motivation. I am fascinated with the idea 
that wIt's are intended to provide incentives to inventors to make their re
sults publicly available in return or exclusivity. When you deal with actual 
researchers, however, you realii.e that the overwhelhing najority are not 
iiiotivated by this at ll. Indeed, their motivation is to publicize whalt they
have. Period. This is tileworld Ihey live in. In ltact, the thing that upsets
researchers most is when thev sub rit a paper 'or comiiipan y foapproval 

publicatiOn, and it is turned down because it iria 
 h.V palent significance.
They want to convene review boards, and then ihcy say, "Maybe I should 
work on sonelhing else. something that is not so applicable, rather than 
someltling that has patent sign ificance it' I am not allowed to piublish."
Publishing is their world, the classic motivation of researchers. 

I Convened itaocus group of'researchers the other day, and I asked theml 
about intellectual property atd What it meant to then, and whether it was an 
incentive or disincentive. One said, "' don't know; it it went away, it 
would be 11o big deal." I am less concerned about Ihen thatf I am with 
business leaders and hlow they see intellectual property. hiour company, it 
is a delensive posture. We cross-license everybody. It is just a way of 
opting out of this whole system, isn't it'? 

Let me, finally, review a series of trends that I see occurring in technol
ogy that make a diifference in the research environment. Glolali:ation is 
[he first. AT&I" Bell Lahs Used he Uniqte place: wereto .1 we alone in the 
world. Now technology is strewn about the world, and cotnpetence is ev
erywhere. Further, we are constantly forming consortiuiis and joint ven
tures. As a result, we are never quite sure who are our friends aind who are 
our enemiies. It is 'ix and match" in business today, arnd it is happening 
all over. 

A second trend is collapse o/ the time sall''. There is not time to do 
tnything any more. [i fact, outside of research, people stop writing things. 
We are fast becoming an oral ci lture, arid interms of getting a profit, you
have got to get in and ,get out. It has little or nothing to do with this large 
flywheel of research. 

A third trend is rising comphxit'v, lor cxample, programs with multi
million lines of code, networks that one does 1ot understand anymore. There 
is an accunilation of complexity that makes it much harder to make progress.
Things have gone beyond the understanding of individual people. 

A fourth trend is that the phy.vicial world is changin, to the rrtual 
world. No one iii tiletelecomn llications industry cares about hardware 
devices any riore. Don't invent another transistor: I don't want it.Tell me 
about software and things like that. So all of tihe telecommunications corn
panies are Cliting back on their physical sciences work. 
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A fifth trend is instant access to inl'imnation everywhere. Networks 
exist for every kind of thing. Since tile of limitationsdisappearance on 
information flow, fashions sweep the world of technology, and there is 
instant information access everywhere. One day it is high-temljeratiure su
perconductivity: the next day it may be cold fusion: then it is something 
else, and everybody flits from here to there at the same time. 

A sixth trend is that the wi'hd is now rlt by sta ddhrd.v and open archi
tectures: "'Let us get together and develo0p this. and then we will sort out 
who gets what.- I do not know how this kind of world works at all. I do 
not understand w)' I put 30 years of work into picture processing, to have 
it standardized and given to everyone, with the returns going to the people 
who now call manufacture th0 best in that s)stelll. 

A final trend is the cost (P/" It is rising much faster than theresearch. 
cost of living, In the world of' electronics, where one now speaks in terns 
of pentaseconds and gigabits and ilhings like that, the potential dollar costs 
are enormous. So it is a world full of complexity, difficulties ;and mystery; 
and as a research ianager, I have a problen. 

EUGENE B. SKOLNIKOFF 

I want to step back a hit fromt the details and think about the llllissue 
as it fits into a larger international framework. First, there is the obvious 
point (but worth repealing) that change is genuinely a constant. Arnstrong 
(see Chapter 8)and others have made the point earlier in this report. Tech
nology changes: it is dynamic, and it is hard to anticipate. I would gener
ally a:ree with the list of'changes gi\en by Robert Lucky, but let tle review 
them and add somlle. 

Aside from tile lylalic nature of' technology, one must recognize that 
knowledge and coinpetence in science and technology are spreading rapidly 
and growiig all over the world. The United States is no longer the doini
nant power in every field, although it probably has the greatest technologi
cal breadth. In some areas it remains ahead, whereas in others it no longer 
leads, and that has become a very important factor in tile It hasI1,debate, 
been stggested by an earlier speaker that unauthorized access to technology 
is the natural result of' the spread of competence and knowledge: there is 
likely to be mtc'h more of it in future years. As a result, the incentives and 
need for, and the ptlrposeN of, intellect ual property Protection are goiig to 
change as technology changes, as indigellous capabilities change, and as 
growth in competence continues to spread around the world. While unau
thorized access to knowledge will continue to grow, the Inotivalions of' 
tnany couitries, particularly the Nt('s. regarding intellectual property will 
chinge. There is likely to be growing interest among iany countries in 
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some lorm of* national and international protection that will parallel the 
spread of knowledge and indigenous capability. 

Yet, we inthe United States can expect froni that i continuous battle 
between IPR protection and unauthorized use, and continual fighting over 
the details of agreements and over what ought to be included. I believe we 
should be very wary of thinking that we can ever bring the battle to closure, 
to some sort of' ilinternational agreement that could settle the issue. It is 
an unrealistic and inappropriate goal, which cannotlie accomplished. Al
lough we nIay want to seek agreements that rationalize a variety of'the IPR 

problems we face today, it is unrealistic to expect that we could create one 
integrated system sonwhow having a1nad equate dispute resolution mecha
nisni while being able to keep up with technological change. I realize that 
this assertion flies in the lace of some of the views expressed in thi:. report, 
but I believe that it is a fIactof life. 

In the political and economic context, we have to keep in mind tlhe 
increasing globalization of many factors, not only Ichnology but also mar
kets; companies: social, economic, and political relationships: and enviren
mental and other issues. We are living in the midst of a rapidly changing 
scene in which international economic competition, especially in high-tech
nology trade, is emerging as a major- perhaps the major-international 
political issue for the flutre. It is ieplacing security compelition. Yet 
while we see the very welcomed loss of Cold War controntalion, ethnic, 
national, and local forces and concerns have been unleashed that will create 
their own security dimensions for many ycars to come. Thus. ironically, we 
see a rise in nationalism accompanying globalization. In fact. I believe 
nationalism in the coining years will probably be the strongest political 
force with which we have to contend. 

The United States, too, is engaged in an ecollnloic competition with 
strong nationalist tendencies. We obviOLuly' are not doing terribly well in 
this competition, lor a host of reasons. It is resulling in rising pressure to 
protect the products of our huge R&D illvestlmenlt. In thal franework, II'Rs 
are viewedi as one off the elements of' this international trade competition, 
one of the elements of protect ioniism. They will sometimes be used as a 
barrier to tihe entry of foreign goods. 

International Irade itsell, the larger context t'RTs be seen,in which m11USt 
is now very' difterent than it was. Michael Borrus discusses the asymnle
tries between the United States and Japan earlier inthis chapter. and I all in 
close agreement with his cominents. I want to Put this in a slightly different 
context, ho\vever: thal is, international trade issues, which were seen in the 
past as matters of export subsidies and of lari fls and duties ot various kinds, 
now go Iluch deeper into society. International trade issues now involve 
cultural issues, difTerent formi; of' ecooniic structure and tradition, and 
even questions about lie national suppo-it of R&t), which is in effect a kind 
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of subsidy. Moreover, internaltionAl traeqle tlilCSiOnS are going to get very 
much more difficult ill the years ahead, whether or not the Utltlay RoLnd 
is coilI uded successfulIly. Intellectual property rights will be embedded as 
one piece anlo g Illany ill illternitil.l Ilt-e IICLeOtialioilS. neotiiiolS IIhat 
are subtle and complexand that will go to the heart Of the sOciucltlrail 
strUCtire of a country. 

Let imle imncntion SOIIlC Other issues IlCvinl to tile interlationtal scelle. 
There has been nmutc-h talk about devCloping countries and the North-SouLh 
relationship. I can only l'toresee I coiltilUillg cOnllict of interest between 
the North and the South. one that is moderated by the growth an! transition 
of soil devC ing contrL ie, into Nt(s Whose views of tile World-ald of 
their own self-intcrest-will chante and niove closer to thal ol developed 
couitric s. I think that [te developed countries' disiilteret, if I lay )Lil it 
thal ,\ay, in the )rmhlcils and difTliCtullL.. (o"dv'lpiii ctoilrisC., which 
has becomne apparelnt over the past few decades, is likelV to Cotlinue, at 
least with respectlo tle poorer lialiolls. 

Several I'actors lay challu, hIwIevtr. OneC is that deve\loping cotIuntries 
will hl\ave ii creased barigi ig in),.(we r a aills tle Nort I)bcilSe of tile energence 
of , lobal issues that require Iheir cooperatioil. Clinate chang'e is ill ex
amleItI 01f an isstlt that will requilre tradt-otTs, and tile t intesiCSo te' SOtlhSIh 
ire likely to attempt to draw linkages Mtlil(+lig tlliC diSIMI-if iS.,IC, ZlS 1i 
llcaili of ICseraCIe t olaill resoLurces, tiatisl'ers of technologies, and(Ioher 
enel'ils. This will i'equire: a C to out. I seelil time wlrk because little 

indication that the United StlC o oollic: !dusltialized iltin1S are y'et Seri
oitslv willingito pill suitbStnliil IeitIr-'e ilitO a Nortilh-Soulh araiil. They 
will do so lliy if tiley hiave no otier choice. 

The last area I v.,aill to mention is tile United Nations and international 
organizatiols il general. Th1ey obviousl\' iie seC ial for dealing with tt'Rs 
and tile liter irolemsln discussed ill this report. It reilains .rue that tile 
United Slates prefers bilaerlal i)iesUre- ai bilalterlal retlionhip Io \twok
iilg tIt 1Iltltihiteril 1re;.inizatiolls. I do not tlhink that this policy pief*
erence is likely to cthailge sil. etll with a c1han.C of adMlinistrations. In 
tIle Cffort to get broader parlicipatiol ill inlternational alreellnits, tilliltilat
eral orgiatli/aliols inevitably tlid upt being slow and Unlwieldy, which has 
the efletl of' reidttci htile pover atll itl'ltlcice of' ile United States in that 
context. 

We will COtlliutLi to Istile United Nations because we have n1 clitlice. 
,We will participate adtl develop position, s nasecessary alnd tlere will CS',ll 

be considerable tmetnletllll Ioard iew internatiolnal agreeeints. I low
ever, those agreeietlts will bh limited and lard to reach. atl tllhe\, will 
laill lig belhird technology. For these reasons, tie United States (and 
probably otler dcvhelope' counlries) will be reluctarnt rather than eithusias
tie participants in inlternational solutions to tIR problells. 



I 

Finally. I must take note of' a relevant aspect of [he American political
 
process. I Wotild argLu" 11111 aill the strengths of' this nation, we are
despit 

increasingly f'raiineiit ed: our pltic.al process make" itdiffictult to Colie to
 
grips v.ith coitmplc.\ issues. Divergent and f'ragmented intcrests have s)
 
itnany differejit sources of levUage illtheto'fmultkti of )Iic\ thMt it Will
 
Coiltillue It) lie ry ha .acs"eciall tcotntnionu issues such tI'R:s, to
e . on as 
reach agreement and to inpleent lhose policies coisistlIitl' iiithe interna
tioial arena. I helievc that we are not illa goodi positioln to handle this
 
aspect of' on l role.
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Discussion
 

During the conference, the panel moderator. Arden L. Bernent, Jr., in
vited members of the audience to ofter comments and to ask questions of 
the panelists. 

A copyright attorney in the audince expicssed sympathy with Robert 
Lucky's comment about the establishment of technology standards and the 
inability of' R&D-intensive Companies to capture hilly the benel'it of many 
years of investment when the technology it has developed on uAproprietary 
basis suddenly becomes the international standard. Site noted, however, 
that there is a problem in developing consensual rcgulations when, for ex
ample. proprietlary solftware is being included int a standard. Some would 
advoLatc an aprl)oach whcreby. it' proprietary material is to be brought to 
the negotiating table, it must be laheled as proprietary and a prior agree
ment must be reached o license it Utnder certain terms and conditions. This 
difters from Luck\ 's tie\ that technologies can simply b appropriated as 
part of tile standard-setting process. 

Robert Lucky: I did not mean to give lhe impression that the lypical 
pattern is for an illdividual aMd company to %ork on something for 3t) 
years and then ha\ e it expropriated as a standard. It does happel[Cn, but 
the more usual practice is that the standard arises out Of* an internatioial 
collaboration that is very deep and where there is a real process of 
invention taking place in tile standards bodies. I recall atmeeting at 
which the chief scientist o -vt&T met with researchers and said, "Whether 
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you people like it or not, the future systems are being designed by tile 
standards commites." 

I also walnt to Comment oi tIlesotware issue and w ihelher the soti
ware would he put ol tiletable and would he proprietary. What is put 
ol tile table are algo'it/hms. rather than stf\f ar.. I share the feeling otf 
many that tie real essence of soltt'\are is the algorithms. really the 
tipatentable parl of it. That is where the real genius and the real 
invention are. not clothing tilealgorithms in il codec itself. If the 
algorithms are pul oil tiletable, people think the\ are ilthelatics and 
they are available to the world, hut that i',Mhat the s\ork and invest
nlellt went :lto. 

Another larticipant commenled on Robert I ckv's frustration about his 
company's inability to recapilure fully its R&l investenll and speculated 
whether it was representative, in microcosm, of, U.S. till .illingrless to rec
ognize that it had lost its techlogical hCgemonl.\. I IC siuggesled Ihat this 
raised again tile luestion of whether the tillited States should support a 
dilferentiatcd or undifferenliated interlatioatlal intellectual property right (tIR'I 
system, and lie ;isserted that a difTerentiatled sseill rIlis countler to tile U.S. 
view of the world, circa 19)45 or 1950. and that a difi'IerCntiated Sstirlc tMy 
well make more sense il ternls of tilerealiie . of tile current \rld. 

The speaker sugcStCd Iookin atilthe eCVititioli of 1'R issues over ttlle 
in tile context of trade negotiaiiols. lie used Rohert Fv-\cnsonrs counltrv 
categories and asserh.:d: 

Trade prelcrences have absolutely no valuc f'orlie langl:desh' , tile 
type I countries t' tle world. They' were imprlat Ior a1short period 
of' time lor the newly eriereille COtItrie s and tile\ Ibcame luite irrele
\'ant very Luickly olce the Tai\ails and IKoreas lade it ill tile export 
world. Wher tile\ were w\ithdrmiwt, there \%as llt a Msitirlper. A.'differ
entiated IR systeil, wi'h lliglIt inlvul\ve letting tile de\Cloing ci
tries (f'the world have adilteret kind of patent protectiOnll nd possihly 
longer periods b()r dillerelil treatllt in it lengtilh tf'patellls and so 
on, is nIOW heil liscusseti in Gene.val and clses\shere. 

,
Bt tile Nl('s are ni. reali/ing. andt lustJuNd er pressure truuir tle 
United States, that it is in Iheir own interest (lparticularly ilthey are 
investing elsewire Ito ssorr' about a l iuilliloeIleiltts kind of PIRprIltcc
tion. So, one can ha\e dilteretialior \\itlillUt -rcat cost to tile i0l1)i\t
tion process ini tile dv .ed cott ic anid still provide incentiscs f'or 
investllll illthe 1.1,,dlc Itillike so t t ie-lev'ehl ed countries). erlll 
panelists. I d nt believe that tiere is a ilecessars c0 rllic't here. I thintk 
these are global issues tht do hlas positive-suti gauIs, if' \e are just a 
little mlore Ilexible in our own attitude anid realhie that tie world is 
changing ard we have to march with tile times. 
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A government oflicial in the audience questioned htelhr Robert luckv'\i 
example ol colntalnies that compele \\Jilh \I& il telecomttimunications' ittar
kels. bi (do tnot iovest it 1wt). .s sollethllll alllalo olls to the case olf 
secotndar\ drl. ma.iLfclIlrer,s. Ilit is. is it i case o1 I g IIcIiL" t.pe 01' 

an111u1lact're,+ alle a nnel.\ llI oldcr ltechttepinlig to Create iclto Iake 
tolov that is in thv public dolitaill. or" is it rall', sitailu Ctrrent lechtol-

Robert L.uck v: I really did not sa\ that the\ a'. steallitte. bitt illabe they 
ate. It \krOtli-I the other colilr.t illi iple \%lla\ be to etlttt \ll \\a ith 
AI&I. We reall, ar t o di'lereit kitds of ,otipaities. The other 
Comlpa yi,is,mo'e Ci alnill to one f lie busilessullils within t t,l. 
but that business unil Ilappelis to cotltribute i preat deall to research, 
vhich isnlot (ftilicatted b\ the elI'rls ofI tlI' Cotipetitors. So. I 
believe that thi', i, a process of internitatonal ki ,'' poolinfg,ledgC d 

tl it.

hut is livie of'l the ,,\, 

here Votf a\onpamt, thtt is notCoilributiin., to the kiio\leduge pool 

olk contributCd h\, Otthcr,. 

Another ero l1neit1 ol''icil ,t te Ihis snse tHIt t'R, could he itlipor
lall,bitt an (the'r tllilne's aflect low, aid interntationaltl Iy;.|ii, teclitiolo. 
conlpetitie'ts . and the% are mote dilicult to -ct it. lie asked ,,khether 
.,OmelC ft the alletllln to tlte problem oftt',, boWth internatiottally and within 
lifh hiS. g ,overnment h a .it\a,' tealing \itll smethim more tallis simpl\ 
c!ile beCauLI\%C'. r pten '.sOWl to Iactors.11 I \ili reCarId thle othet 

,v: it, limited peth.'a sot0uvewll vie,,. 
ilnllcuaItl prltertreorii CtIs a close relationship to antitrust re'orit 
ill thll lre II) 1ive Onl-LId1.tl cosIs. IIm.eIIoS 

David ,lo,cr It and s he'etical 

llese ICuItl's tII; iot lhe . IIse.c 
are uncertainl btlle esitics that certaihl1v st.uest thal)ll, alte political 
,ollethill is h ingtl Ill i/mlthe Ititc:rltitt\ of, tlie iltll atedole. r. t 
benelits and 'osts inlboth of- the,(- polic ateas. he'\ are actiotns that tlte 
f'dcral tomertiiitent can tatke lt Mich it dos not bear the M'lole cost. 

Eugene SkolinikoI'T: Let tim tdd thal \%tile I a cc %'\ith )i'\id ,lower\. 
onle uillors l s peril t illltl1 NoVttttti Its toi'tt the it of tt. is \.torh 
recallinmg thtat the patent s\sitcm has cim armltith 1 aid theresinice a)() 
are pe,,IC mi W t,,hittmt \ rr, ti lit'htlc'rlitId %\, , O iItdustr'Vple t itlh it. .\ ti 
C'.isk . Mitd it \L'.el\ d or the tlllo it s ott it.is Illltlal I + ,om crivilc wItllt focl 

tot v \%c doThins. I do lthitik thal , loctus ll t, -becase tot alit to dto 
sotltlihiig about llitthr problemtis. Ne\ rtliless. lthie etl T is thal v% 
are ntoit dfoitft' \'l. itiIc hOIt tlose Wilier II'bletmts. 

An\Iaudienmce llellibel ollered brieh' tl s'.il hM'.,hotr Ci'j1IIttts beI1 
goitngl onl .1 idttll'. itlt rlespect to q'l,.Ile noted that tttcertai1tv it tlme 

area worst- it is whatevertIRt . is lhin ttwoime (ecisitns. so imlportant to lo 
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Call he lone to accelerate tile proce's" of ,tIlhili/ing the rules. Ills Se,oll
 
Comment as that lailing to till tile\ Illav
deiall t's becanse not he tlhe 
c'llt'l colpetitisveles prohicin w\ill ljUtmake things \orse, so05% s,,hould 
dto Millt c Callca lllhotllh [te 11'1 onllllnnnitl\ doe" not ha) alny dicct 
i lei lce ol Capital horli I a o ss,iloll. \5 ihis llislil o',IOhIleIII. 

TIle speaklf " , ll'Ir OilliiiIIt+s oltereld i pek:rIlict .rp . ct one 
had to do k5ith tlie ihilit of allIR illolol.I\ to I sequIlnce of 
tlii-,tee.. iInb", or codl) floud illnature, lie artued firtCUletic that i,, 
tile t seoli, abont hlat %\earc lonot doillg) withllciJ t(0hin, . doiiil 

o humalnlll,t+tlItCes, of tili ln,tallitire pul t tl tler illia l l %'. h heings. 
ll
lie s' t et lhit it,tile%\Odd o es it lhil Ilorimlation ila',a it oh 

thou1eht leeded athout thilt 'onSMtructi, siIllple or qltlietill.
 
:inall., lie took 
 olt Ot lie asIetioll [lidte earlier that tile llistoricill and
 

cullitlal loot pllollil.
o Ou iioo ilhilieis, grait lr \latt..r. le really dif
leritll illother cul-tlre+" illin the\ are ln the \es.',tern ,orld. If true., this 
poliit ,.ill atteiltiol from11 the I'PRt'lllllntl before lternatio lretlUlire 

rtile, Cal he Solidlified. 
t 'l lhe had hopcd to liill itore:\11i l' retallti\ e ')illlllltllei 


ilhout I1'1,
polbltuIi ill lie co ltc\l of 111 iCt+'olic SeCt[uir. Se
, 

il.I'O+'tl 

til lie 1 t 
airlr llit,i llil lt tirtis iiitl5 I +Ul.iil l iilla t tll i.\11 I sle ltdrlnledi a 
'olllltllili t- I)[ild v,illii l lill i otlCilt.iii iliill ."i tIi k s iL liKe I 

I+iiicll Ol eltffjit d Iesll ianaitlnal aerospace plalle h\ thre 

,
JitIlI'. 'Oii oth ,*sit+'Lilil rttliii,li t eaillh. Tles Iaste aI 'O I ;Iclthil ill
vs lv 

', tM\O LIpIMilt ll,, 'Ilkt I'.S. C45 i_'"1ii'. Ti ilut r\ ee.Cliti\c
 
ldliSt+tl Olh t Cll+lClh,2
llt1 ib lhei illiplit+iiloisl,,illiid dtlil that
Iic11I1t 

be+;ar tl1ll1 iill(St lu\rtitiils. p 'i lairls, il,4Of hith l'isk.
CI)iI ill 

Rbi)ert L.lt'k%: 'lie ss1141 biimiiie, 44lc41ri1ulii5 has suiltlenl collite' 0l 
lashi l. \I& I \alli' tohi it. I ill)illl i il dt l of l toli'ili teetihr 

Consollrtillil, \%ilh dillrcill olotps. iichu ilh 41114.Lc'Oillllilil ilt lli t'riits ". 
lite+,er \%C 11;i'L hil e'l pioposal s that si \%+%kill \iork (litcise. 'll 


the illitelleetiiii rtt r ilii t
lSil isc Its[lie III t+1V.iF\er body 
kilt(455s thal Il ill,iIllt I 1'tie . illtlh tP Il4pit\ kill lie \lole thin-i.
 
This is itidi.ii\ eniiail is,, . 1lt t\ illthe cIas (t1ei l(lIhi llilplt. 1te 
t lO r l t (iilSO(41i1+) il le ss.i.ksk ha\ sisi a htiilh of it r,il s competl 
xkc areiaskel. "\Wh\'li lkihll tle clltulIIUM ailtllien illtie soii blr l.' 

(Itii 5\\Mlkil 1u \tttllC P11nM "'ii' listlW 'illllttC rI, lse\ it. lnd \tl %%e 
"il10to illruC thi, kiiid 041t4444pe'li\C.elinl. 

.A\ liiil (+'(illeiliI hi 144I4(I Hili lii his, beii+ i ,loilil ciil irailii 
siill r\\,. roioll oi li\ a'i i \hiich R, i',clOim tltie l. lie "u c'st+l 
that it used iki i'ui. " hen 
..applied R'" thici "applied I0,Ihlin ")." ,iiid 

it he til t il11: 1 ,,rii lai,, Ihil iS. 1i1, ' l 
SO 01). Ihles ci. ill the IM t 

ciloLCr01SO. tis hILs Shilt+ed t'aitialll into a i11' parallel piradigi itl 
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which research, market input. design input, aid nanulfacturing all proceed 
in parallel. lie speculated that the paradigm shifl may have been brought 
about 1y radical change.s in tile time scale in which new technology ap
proaches tile marketplace. as well its hy the ability to ask marketing and 
engineering questions in a more scientific wa'. One iil);,licatiot may he 
that research funds could beconie easier to obtain when the wyork goes on ill 
a parallel, rather than a serial, mode. 

Moderator's Summation 

ARDEN L. BEMENT, JR. 

I would like to pass oil soIe reflections on this interesting panel dis
cussion. First, it has been clear throLughotll tile conference that there are 
many dialectics and ichoro1iCs in this field thal are driving changes. We 
Canllexpect that this evoIlution ill thinking will continue. 

Second. there clel\ is a need lbi additioial research and intellectual 
cOIlerlt. It is like llLe ecolnoist addlressing another and saying, "Well, if 
this works in practice. v ill it really vkork in theory?" If we are going to do 
research, it reall\ doc need to be interdiscipli ary: researchers fro ll Iw. 
business. inanacenment t f iechniiolong, and public polic.' are needed so lhe 
IttR plpblem Canll e exillnlilled ill a 1llulch hroadel c tlxt. 

Third. in lisiening to the %arioll,, pre tller',, it seeil, that ideology is 
gi',ielz \ka to pragmatic realii,. This ma. li (tine to external pressures in 
tile global conitcxt hat arc ctisine mIln nations to redefine their self
inlerest and to tIirde-related iwterIll prsitie, Ste'llniii troI eItnIeprenetIr
ial acli\it\ ill li evelopintill of it dimestic coitllollV. It sethll It thlose 
countrie., in hich political. ecoolllic. and culturall idolooics are less strongly 
coupled prulbabl.. \kill be able to adjuit lite ralpidl. than lhose Countries 
where these itleolo2is are.." nuc mo1e hClos,.l linked. 

l:iurtht. \%e talk abiuit sironp, \e su, %.'k I],R stems ill terms ol high 
stinilrlatiom llard hih dilfu,,io . It occur tlotle thtl lhe I.DC', are calehl 
sorniev, herC in the rnidl.le. ()[Ie tielht1O,.ib r i that dillusion tile, are be
colli lcss and less deplndent ml the .,ren.r'tlh of the tt'11 ret-citte ill terlls of 

with hieher diItfsio~n rte. 

c ll rtiee tofdi.t c r,. I Cereis rterll1C iseSmlutIt artii lt Id tle v orld ii 
R&I ill 2iter-al. bul ls(1l a i' \elitt Of tcliii icil apibilil and It ) infra
structure. Soi it doe nt.nelllesarI\ hollhss thim I s.wk I 1v"'iille eqtl ites, 

tlurther. Iased ont,oiIeIll.Its Illilthl h1iuie the. c itf eIuIC . it scets Iltl 
tirce conditio , 1It hb et it i t i is to belt it lIIIl t a i ,trlnl tt'I, 
systerI. ()ie i,, A stoit l liotlliu scien l,'e.in I lec i\hlo . i 1f1t1 11Lctitlre. .\ 

second is industries that ate skilled inl dcheopjing ghCbl cpeuiti lstrategies. 
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as well as the nianaenlmnt ofleclinology in tire global context. The third is 
strong protection nechanisns. a vinug a stroini r':einie without a Strong 
protection nieclianisnli is much like having a national horder that is not 
deteded. 

Moreover. the I'nited States is iot strong in all lihee areas. We cer
tainly have a strong sciece and techntlo iiflatncltre., but \"e are not 
unil'ornil, strli aclros, our indlistries. We do not posess all tie capabili
tie', nce'.ssalry to duCCelop uIft.ctive global colnpelilie slt.ategies and the 
milalllel o lechnlology ill Ml1' of niot Only thile A'clisilion of' tcCIhIl]
0e)' hut also its adaltatlion and interaion O r conlpetitni ,,e adantace. 

Filth. during tile conerence sl, discussed Col12Hrnel'c in ilnternational 
IPR Systelllls, which it see m It in is oille to lbe llolre and more imiportant 
becanse t' tle collape in time and cost,. ias Ro rt Lucky poinlts out in 
Chlaper 16. If vou look at the lim" span Iroi the application fo'r ittellec
lual l rlt Meclio.to th t'lan intrineCnint., to linal litigapoe dlidsco, ers 
lion and 'enuallil resolnltloiil, oie could go thlrol h---overl Ilat tie spall-
ilrce or- 'onr pr'Odnctl' ge'lerations or pirtduct cyc'le,: pehiaps ais- inan' its 30 
iniprtvenent patents: and in tire case of hioltchnology, pe-rhaps tlhree or 
lour pr'ogely le'ellraolitls. 

InI lookin to tihe ftur:, it sees'l to ile that \%C ill' nos\ eline close Ito 
an IIR Malou (fl (IlUanItni theor,,: naniely, the "'attelipt rate'" agailnst IR 
hairriers will be much uieatler and \sill accelerate. (ii en enotgh ime. the 
uippolrtuiltes to circulnvnit or tunnel throuh tile competitik barricrs ilat 
arelestablished b\ lt,s will IbecomIle e'eater. It also OCCursoIn0 I, that there 
Is n llnIcelaiilt principlhe at ss irkaswll- that tilmeC and lilitc'liillt, or 
elror I'a sel to b). equal ta a colllilllt. lie IIC \WUtl t lrto i.()lllpl .s 
time a te phwrt-tion of intelleculah prwprties. the greater is the error rate, 
and that erTo I'are e-uaIte ' ith 1ihi liliejatioii 's', So ,\\ Could be faCill i a 
point of dinlinishing reltllls ill tr', ing to puhlI hll Ittoo hild. 

Si.tl. ill tile deehlpId cotntriets. Much more1C so thii il tle ill
\ellion telds it) be inel+ "\I11 toriente' thian "nleed orIieIited." ('iealiV 

itiark tling is reIally tllan ill,' illl ts into percIs," d nIeeds Mo that iiakel 
in1\ llitoil is hecoiilli ll a lll',ot a, ilitllotaill its pi duct insCltioll. W\here2as 
ill the p ',t, i ie, ,, , , t ie iiollthici o il.uliolii., illorei inl ll i ilnscllltioll 
is ,ec inn i i i to s %-.i lel ,oiliei Ieie'. 

.S i aii . tlie ahilit. ti ,,t~ihlihi imarkets .i, t L.,m1C l tils,,L'c ,tr' t ,, ,ill 
hI).COBIiilicr ,,, g Iy iiIIIl tialit. lig ili tha 1 1 tlod"hi' clle-t. (f is, it i +iii ile 
mirket \00,i pai.n,, it I caill le the tilsl h) colliliiciali/, aniid perhaps the 
lirst to doliiiial ill glhfijl Iniikel sharel.aild if I Cail (d that be're I hia\i e It 
f;ace lhitialioin. ti,,ii I .all ce iiil allford to be fairl, e"pallsi\,. fairly 
gelierous %,hen it collie, to possible illringe.llllt. Thiis i,, \hlere lie tilne 
collstinlts beclle ." illlipiortllt. especially w ith regard to relatiely strong 
t'R r e inles. 

http:Meclio.to


390 I. .Lt'"(;hldIIROw in t'(rpem'ptive 

inally. we have discussed siA genlris IPR approaches in alImost every 
session of the conler.nce. This strikes me as the "jc tnc sai quoi'" part of' 
IIIRS: lamely, it deals wkith 'intrinsic hCantV. ', heeClleddCd intel li Ience 
is going to hecomc more and more the way i which value will he created in 
the I'uture. I expect lhal this wkill be an expadiniiltna of HIR protection, 
and1Ltthe Lc. reC 1to which othCr parts of' the tI'R regine ,will he ahle to adapt 
to it is ttnccrtain. 



Coda
 

Issues for Future Research
 

As might be expected on a topic as complex and multifaceted as intel
lectl.'d property rights (u1'Rs), a variety of rich and promising avenues of 
future rescarch have ,een discussed in this voluiiie. Ihepurl'ose of tIle 
ConfIrence, however. .is lot to p1rodIce a i of' recolllnlded priorities 
for ftl'ure IIR research. Nevertheless, given the important inlellecitial cx
plorations tlha.t arc needed wl-arI,,%ith respect to hoth the donliestic id lle 
internatioial apects of the HRt plrohlel, \\c prcsent below' allIi/rjoriti-'d 
list o1' issues, ]leriCdL 'trom ideas', ratiscd illthis volme. that may warrlnt 
further investicatiol in the short term1. We lea.e it to others to4evaluate tile
 
merits and rltive priority of' these research ities and to formltltel appro

priate strategies fol. repondiiio to them. 

Research Issue: The introduction of It, throtehout the world has 
involved propagating a broMdly s piossible a Wcur.\' culIural view of the 
concepts of o\\ ieiship and rights. SOic n(ll-WCstrncoulntr'ies, have volunll
tlarilv adopled Westelr-slvle ll'lR Westernlaws inl the process of modernization. 
otr'ies Cannot necessalyv clit oi acontinuationl of this plittern Of adop
tioll, the BraZil and Indiahoeer. as i,'lgotiting plOsitions, of in the Trade 

ofRelated Aspect"s()I Itellectual Plroperly Rights (tlttls) negotiations appear 
to reveal. ()ther t ultus aiid legaf tradili. ns, including th ,11oin Asia and 
throughout the Ilamic world, may have dift'lrel concpts of' optimal ways 
to encoUrage creative pirlticipatiol in SO0:ccy. These alternative cultural 
traditions and pratices must be better understood in building a new global 

I11K paradigm. 

39/
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Research Issue: The argument that weak 'orms of IIRs or high levels 
of piracy have possibly negative effects on innovation and economic growth 
must be taken very seriously. This line of thot,ght moust be contrasted with 
the view expressed by Paul David in Chapter 2 that, under some conditions. 
IIRs Canl have seriously detrimental conSeqluen]ces for the process of innova
tion. There arc currently few\ data on the elfecls of IPR,, oil invention alnd 
innovation uinder different conditions that might help resolve this debate. 

Research Issue: The fflecls of' high levels of II)P,protection on the 
economies of developing countries have been little studied because the field 
of economics has hegtn to devote serious attention to the I'R problem 
relatively recently. l)evelop'-.nit theory previously assulmed that the prioci
pal route to development was through capital formation. 

Research Issue: No clear consensus has been reached in this volume 
on the superiority of a uniform, high-protection. global IPR systeml over a 
differentiated system, which is Ieterniined by individual national interests. 
Here agai', adeqlUale data do0 nlot exist to ustlaltiate either view. More
over. andyses of the short- and long-term benefits to developing countries 
of one approach versus the other are almost entirely lacking. 

Research Issue: The lack of good data and inl'ormation ol the henel'its 
and costs of strong tt'Rs to developing countries will likely affect the out
come of the current General A,reeient oi Tariffs and Trade ((i.\TT) lwco
tiations on TRt'is. Ilow far can the United States expect to push developing 
countries to strengthen their IIPR systems when it cannot be Shown that tle 
current level ol pliotectioi is too low or that strong. protlectinu would be in 
their interest'! 

Research Issue: The United States has been able to make headway 
with the newly industrialized countries (Ntt's) oil It'R issues through the use 
of bilateral necotialions and the threat of trade relaliationl. It is debatable. 
however, whether the United States Will have inIch ftuther success \%ith 
this strategy. Is there evidence that losses due to I'R infringement have 
declined in IIiosc counlies? IS there evidence that stronger P1,Rprotection 
by the NICs hac, stimulated technology tra, 'er or indigenous innovation? 

Reseamh Issue: In Chapter 5. Edwin Mansfiteld suggests three types 
of studies that might help to estimate the size of the effect of stronger IPR 
protection Oi th. promotion of indigen;us technological innovation activi
ties in developing countries: 

* a study to d.termine the effects of stronger patent protection on the 
size and composition of the R&I) expend it ure!; of firms located or headqtlar
tered in selected developing countries and ol their rate of comniercializa
tion of new products and processes: 

* a study to explore the costs and benelfits to developing countries of 
modifying their patent systems; and 
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tastudy to estimate the elfects otf stronger IPR protection oil the size 
and composition o1' R&t eXpenditures bW nIultinational rirms in developin 
countries. 

Research Issue: flow precisely should IIPR Lws attempt to deline and 
focus on specific technologies? The process of scientific and technological 
advance is changing in wvays Ihat challene the effectiveness of tPRs ill 
stimulatine eCOnoImically valuable innovations. Is the current [iP system 
capable of adequalely handling ne\ teclinolocies? If not, is it prelelable to 
rlmodil'y existing IPR fotrms or to exanine alteralives'? What milit be the 
nature of these alternatives? 

Research Issue: One of the concerns exp)resse'd abOut sui generis ap
proaches to ItRs is tai1M IhCV would Iead to0 pieceme:l legislative solutions. 
Also, it is not clear whether sui uneris approaches and international Iir-llo
lizatiou o1fexistinle tIPR lawss are COmpatiblC. An alte1tiVe to sui ceneris 
laws thait is less frCqulntly' mCtlione d is the dcvelo t of a Ilundallell
tall' new IR legal ipproach thll \\old be. in O'fect, a WipMialdigill. 
What,1 would be iicludeLd in the basic outliies of such all approach? 

Research Issue: Bryan H[arris notes ill Chapter 6 that IIPR hlt'rmoiliza
tion 'o its own snkc canilnOt he jIustifiLed withouL i basic uInlderstaldin o1 
"the relationship between the economic interests of intellectual property 
oInCrls inL intll cCtuCIl ro)e'rl users." The push by the United Slates for 
harlioniz/aion ill (i.tVll has moved forard witlhouti I Iull U dersMiLailne o1' 
possible negalive ilpaclsilonsoic sectors of" .S. industry. More research 
is needed to ClucidatC cHlT f v'rSs weak onlie O'sstl'oI IPRprotection 
the Lise and1 dCveClopieiln of new. [oltectI d ctchnolocies. 

Researc'h Issue: What arte the praci cal efTtccts oil corporate cotnpeti
live siraC'iCs o1 Ihe fundmnta'll difTfererices in pitent law and praclice 
between the UlnitCd Stales. which 'eqiies that all iivcnlor demonstrate that 
lie/she is the "first to ilnvent, arid other advanced industrialized countries, 
which adhere to ii "first-to-filr'" approach'? 



VII
 

Appendixes
 

Y <
 



APPENDIX
 

A
 
CONFERENCE AGENDA 

Global Dimensions of Intellectual Property Rights 
in Science and Technology 

NATIONAL ACADEMY OF SCIENCES
 
Washington, D.C.
 

Wednesday, January 8, 1992 

X:00 a.m. Registration 

8:3(0 a.m. Wecone: Gerald P. l)inneen. Foreign Secretary, 
National Acadeniv of Engineering 

8:35 a.m. Opening Remarks 

Conference chair: AllherI R.C. Westwood, 
Martin Marietta Corporation 

8:45 a.m. History anti Theory of Intellectiual Property Rights 

MODERATOR: Alhert R.C. Westwood 
PRIESE.NTER: Paul ,A. David. Stanfford University 

9:20 a.i. Questions 

9:3( a.m. Conparative National Approaches 

to Intellectual Propery Riglhts 

MO)ERATOR: Karl F. Jorda, 
Franklin Pierce La%% Cenler 

COMMEINTATORS: 
Jales F. Armstrong III, Armstrong, Nikaido, Marinelstein. 

Kubovcik, and NIu rray 
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Bryan larris. Inlernalional Consullan, 
Europea n CoiitLIn It V 

Carlos .\. PrinoiBraa. The \Vorld Bank 
1)eepalk Nav\ ir. Jawaharlal Nehru tiiversity 

10:10ia.m Open )mi-.IS',iOl 

1(:4) a.m. Beak 

I :)):a ii (,*nvcerg cei' and l)iverlence in IntIellectual P~ro)ertV 
Rights, [lechnoog,. anid (Glohal Relationships 

M()ILRAT()I: lelrhert C. Wainsle\. 
Intellecltial lropCly (Jv, I tS. Iii:. 

RI'SI-I R .hnt .\ .AriIrotm. IBM (orporation 

I1:35 a.m. Diseou sant,: 

John T. 1rtn.hNl's,,,hutnsen Institute of TIechnolhgy 
Bruce Merri field. liiiver,it of lPeinsylvania 
(;eOr-L. W. McKlme\ Ill. 

BiL'OI)I VC1IIIIIC %liffi1.IMI11 III ('0r1-)'O+lll() 

12:35 p.m. )pen l)iscu',on 

I :01) P.i. Ituch 

2:00 p.m. )efinition of' Adeqiale and Appropriate Protection 
oIl cInellectual Properl : ()plposing Visions 

I~Anan] I iio emsllhtr,, rd t m',,+,r itv W.B 

The Argumnt for a Single \\orl(lide System: 

Rohert M1.Sher, ood. Interntional Businiess ('ounselhr 

The Argunelo for l)iflTring l.eels (i' Protection: 

(lhaudho Fiscihlak. Internatolhal onl('anI.IIII 

2:40 p.i. (uest ios 

2:5(1 p.m. Update on International Intellectual Properly 
Rights Ncgotiations: 

Ja<c.queS .I. (iorlin,. The (iorlin Group 

3:10 p.m. Open )iscussion 

3:35 p.m. Break 
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3:55 	 p.m. The EfTecls of'U~nautlhorized Use of' Intellectual Property 

M()IOIFRATOR: (Gustav Ranis, Yale University 
PRIE.SINTIHR: I'dvil F. Mansfiehld, 

Universit~ of l~eunsylvania 

4:3() p.n. O)Cen )aiScusitln 

5:0(0 p.m. Adjourn, RleCeltion 

Thursdaty. ,January 9, 1992 

8:0t) a.m. Registration 

8:3(0 a.11. The Inpact of Techology on Intellectual Property Rights 

MOI)IRATOR: Albert R.C. West'ood 
IPR'lSENATER: John I1.Barton, Stanfford University 

9:05 a.m. Open Discussien 

9:20 a.l. Case Studies 

M(OI)IERATOR: John T. Preston. 
MassIchSelts ntiftlIt. of lechnology 

Softhvare: laMela S0ninelson, University of Pittsburgh 

9:4() a.m. Questions 

9:50 a.n. Biotechnology: George [P.Ralthlnann, ICOS Corporation 

10:10 am. Quest ions 

10:20 am. Break 

10:35 a.m. Semiconductor (hips: Moit, n David Goldberg, 
Schwaab, Goldberg. Price and Dannay 

10:55 a.m. Questions 

11:05 a.m. ()ptoelectronics: Eugene 1. Gordon, 
New Jersey Institute of Technology 

11:25 a.m. Queslions 

11:35 a.m. O)fpen Discussion 

12:00 noon LunlchI 
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1:00 p.m. Intellectual Property Rights and Competitive Strategy 

MODERATOR: Jacques J.Gorlin 

PANEL: 

Otto A. Stanin. CIBA-GEIGY AG 
Michliyuki Uenohara. NEC Corporation 
W. L. Keefanuvr. Consui lltant 
Anioio Medina Mora lcaiza. ANIPCO 

2:00 p.m. Open Discussion 

2:30 p.m. What Next? 
MODERATOIk: Arden L. Bement. Jr.. TRW Inc. 

DISCUSSANTS: 

Robert F.Ev,'erson. Yale University 
David C. Mowery. lniversity of California at Berkeley 
Michael Borrus. University of ('ilifornia at Berkeley 
Robert W. Lu.cky. AT&T Bell Laboralories 
Euene Skolnikoff. Massachusetts Institute of Technology 

3:45 p.m. Open l)is.usion 

4:15 p.n. Moderator's Summalion 

4:25 p.m. Chair's Comments 

4:30 p.m. Adjourn 
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Biographies of Contributors
 

Albert R.C. Westwood, Conference Chairman 

Albert R.C. Westwood is Vice President-Research and Technology 
for Marlin Marietta Corporatioll. Ile received his B.Sc., Ph.D.. and I).Sc. 
degrees inllmetallur-gy and materials scienlce fr'om the University of Ifir

ngha. England. and ined Mat-lin Malicta Laboralories (lhen RIA+;S) in 
1I958. becoin its I)irector in I974. SulhSCutl.ll lie becane Corporate 
l)ir.ctui of IRt, in Il98-I. Vice lPresident--Research and )evelopment ill 
1987. and Vice President--Sciciice ill I99(. Ile assumild his present posi
tion in AInISt 199). 

)r. WC.tood has published solii 121) teclnical paper. mostly con
ccrlied with eiivirtoilncull-sclsil liltmechalnical bChavior or R&) Manage

mitl, and hi scientific cotlllrilutiols have bCell rtecLnlized b\ a varicv of, 
a.vards and fellov ,ships, iicluding the Beilbh (iold Medal (197(), fellow of 
the Instituic of Ihv<siCs (I 907). of Ihe Amneiican SocietV for Miaterials Inter
national I..\s.,mt ( 1974), o)1* the Ancrican Association for the Advancelent 
oil .c.i .\As 6 ). and of The Millerals, Melals. and Miatlrials Soci.\ce 1( 

etv (trms) (I 99l): and election to the U.S. Nalioial Acadeniv of I-neincr
iig ( 19801) aind the Ro\,al Swedisl \cadenl ' in lice-crii1 Sciences (1989). 
Ile hla, also served as (anpbell Mmciirial l.ecture-r *,\\st. 1987). lienry 
Krum1) Locturer Anicrican InstilutC iil Millilig, Metallurgical, and Petro
hCtlnl lniriers AIM-, 1988). and Aneiican Society for Mechanic.al Fngi
neers (A"MIE) Disti neuislhed ILcCtllrCr ( 980- 1990). 
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His current professional responsibilities inclLtide: Trustee of AII: Past
 
President of I'N"-..\tn: Past President of thC Indnstrial Research Instilute;
 
Member of' the Board of Directors of Martin Marietta IEncry Systems:
 
MClner of the Visiting ('olnnlittCC to the National ni,titute for Standards
 
atll leeht~oloy: Member of the National ('ritical Teclilo2i.s Panl (Of
lce of Science and T'elinolocy l' ie'5 : ('hairmn of Advisory Panel to lhe
 

,
Naitional Sci,,.. tltL .ions, I(NS:) 1)irct.'atelltI M il "cllnologyScic.
 
and International Alairs: mid (haiiriit n ofr the National Research ('ouncil's
 
INIC) (mw ttComissi on il niiicierinelu and Technical S\sItins.
 

.Jalnmmes IF'.. Armstrong III 

JamesF,.F Ari-. strIn It I. Senjior ParIner. Armstrojne. Nikaid. Marnnlstein, 
M'urrav and Kuhti,.cik. Wasiiiitoih. ).C'.. has heen involved ill the practice 
of pai la,, for rmore then 30 \Cars. lie received a Bachelor of* Scieice 
dCreeC in ehl.ni'al ettein,_',.eriii in 195 I f'roml Mili2n Slate Universily and 
an 1L.B. from the I lni.t'rsit\ of Marland School of La\\ in 1957. Ile was 
reCiSCtre.d to pra,.ti'ei be'fo re Ite I.S. I'tetn Mnd Trademark Office in 1956 
aiid v, as admittecd to the Mlar\ land bar in 1957 and ile District of Colum ia 
bar in I97). 

Nir. .\ t,tro0112 is IlntL..n il ll)a esC Mid has ,lll Nt Ito t toill lths 
in Japl each \Car fr lie iast 21 ears ol patill ani licensing matters. 

Mr. ,\nlllton is a neitibeh.r of tlhe \llriall Balr Associatioti. ile ,\ll.ricaln 
Ilitellcilul Ploperl\ Association. [he .S. "radeiark .\ssociation. the Li
cetisine 's\,iiie, Socicl\. and illie Amricall (iroup f the Association
 
Ilternaltio]malh poloV ta PIrte'tiol dn 1; l I mP' miI& Imdtsrielle I.\11'1I1.
 

Ils publicalion inluh.l Japane, 5, c0/hi O.w-Iouu'
TIh. ,PSu.rc 

(M/ .Ioilut I ('11111uc ,, with I.evine. RiCtihaut aMid Sewvard. PaCnt 
Resolur.cs (irotip ( 1973. I974). Ic I/h,10,lt I'iorc.N IVs+wcials /M. tMe 
IDuo/i.4,,r/I . S /(.(I .Sl/(iill(tiW/Il dm( VHlilo. h,.\rnlstront and Nikaido. 
.htlaan (;il m \111,1 I 1975 ): Revised ditiom s I11() . ( l SO It.u l'h [ittailill.\ 
,,/+TI('(I!/oh , IJ, o\/('r. l Ceain and .\rmltustru'0 P )91 aMid sCeveral articles in 
It.' .(fiu l hee .hourIil of te lei,iclli,,ine Iecutli\,s Soci.t ) otil the CIII
tural iltlpact o 1f.l ealt.c.-Allticff liCet's.mi e'eoii'tiotls. 

Mr. .\rllstttl as ttclure. illlticltor Patentha's scr\Cd a le Mid ,,ith the 
Isotmrces (imup l)irected h'rof,s, Kavlon of (* Masonh\ lr\ in George 

itniversily) ,sintcee 1973. IhI ha, alsoet .a .utest lc'turer at the World
 
lrlde Itislilttc iii Nev York otl atutilrust midt licesit- mlatters of]i several 
mccat,,illN illce 1978. Mi C\l IcCtrlles ,. alhsprelteull everal llld rkshtups 
tfelilus of the licunsing Is:,ctttives Socie,.. ()ver the past 21 years. Mr. 
Arllstronue has imCotell 101 thean I01 I,..sll', and sinlinarts (tuully in .r a
iese) to IltllieLons Japanese corporattions. Japanese patetI .isociati011S. ll1d 
pro.essional societies onl a wide variety of topics relating to patents and 
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licensing. During I986-I 989, Mr.Armstrong was a guest lecturer at Peking 
University and several other Chinese universities, where he taught ftMda
nientals of teclhnolon, transfer. 

,Jolhn A. Armstrong 

John Armstron., im Vice President, Science and Techlnoogoy. w-as horn 
in Schenectady New York. in I934. Ile received allA.B. in physics l'rom 
Ilarvard ('ollegc in I956. and his Ph.). in 961 f'romi Ilarvard Universitv 
for research in nuclear maonCtic resonanC at hih pressures. lie then, as a 
Research Fellow, switchcd to lasers and nonlinear optics. working with 
Professor N. 1locinhcrucn. 

In 193 he joindCLtI RsCarch a, a Stal Mniber. lie spent 1967
1908 at the Itt Research laborto r\ illZurich and retlurned ito Yorktown as 
Matagrof Q"(ua.tUt (ptUics. Between 1970 and 198(. t, )ireclor of Phsical 
Sciences,. lie was res le it major part ofltie physics. clmllistry. and 
materials science at IM Research. In i198 lie joined the ttt\t (Corporate 
Technical ('olmmittee headCd h,, the IttMI('hiC SciCntist. Ill1981 fhe\Vams 
ladlc illtlati.r of mlatcrials and tcclilloloP devclopictit at the ltl lFa,, 
Fishkilf de\clopuient hfaboriator". \\orkin onl ad.anellced bipolar tecli tolo, 
and associalcd plackiwit+. IllI3 fhcrCturned1 1t the Rles'ch [iviin as 
Vice Presidit. Lol(gic and ,Icittr,. ilt 198fthc as tiattled )irectorli of, 
Research. atnd ill19.7 ,s elected ttm Vice Preside.nt and ilecltol of, 
Research. Ill May 199 ftc e,'asclelcte it ilcllehr of, the Corporate laltec
lnent Board and nilittCd to hiS curent'Cl pos itil xshie is,it ICreposihlC Ilor 

cIsuritellt- t",s tcclitloboiial c,:llCi'C aid lCadrCdlip in researc'h, lie also 
has, inala'eincl rcpolnsiilit. for the research dki\isiotn. technical strate,\ 
developmnte t.echiical jourtials antid professional relations. and technical 

I)r. :\rll ltol is aulltor or Coalhlillor of moire lha 51)papers oi ti 
subjc.ts ofIntIuclar resoaiMcC. timlinear otics. [lie statistical properties, of' 
laser iglh., tllalstintl tslUII.the laser specpicosecond pulse atdIle nIliuipIhto 

l'i) olt illl
Il ;.llo .
 

Ile as (hairinlai of* the' Advisor, (olili.ittee for- ph1\ Sics of' NSt , 

i1 is a flo the ( )ptical ofl l.\tnCica I:Cllo 01'11CA
Flt o Socict\ a the i'icall 
Phyxsical Socict\ , a l:h of1o\the .\\. atFIll of ieAllericail :\c.idllitV 
of Arts attd Sciencc" aitd Fcllo\\ of le ittiltte oIflifectrical and IFlc
trot ic ln-inci cr, lie is aitmclibcr of'tlie N tinital Ad\ vo Cottlli lice folr 
SCunimiuCtoru, ind coclhairiallti llf it,, (htp otiTecfhlltoo iWorkine . 
. of tmemberth Nla,,sacitiscts hisiltle of Techthtiolog Ph\ sics Visiling, (otilillille. 

and . iciieatcr of [lhePolicv Board olfthe National Nailol'urication Facilily. 
IIc is also a ItusIe 0 Associatled Universiies. ic., anti a itmember of the 
Policy Steering Comtitmittee of' the Governer's ttferce olttScience and 
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Engineering Education, Research and Development: Developing New York 
State's Action Plan for tie 1990s. In 1990ihe was elected to the Board of 
Overseers at larvard University and to the Board of Advanced Network 
and Services, Inc. 

In 1987 Dr. Armstrong was elected a memher of the National Academy 
of Enginecring and a foreign member of the Royal Swedish Academy of 
Engineering Sciences. In 1989 liewas awarded the George F. Pake Prize of 
the American Physical Society. In 1990 liereceived an honorary Doctor of 
Science degree trom the State University of New York at Albany. 

John H. Barton 

John Hl.Barton. [he George E. Osborne Professor of Law at Stanford 
Law School is director of that school's International Center for Law and 
Technology. lie teaches international business transactions, law and high 
technology, and international environmental law. Ile consults extensively 
to the internmional agricultural research commnlity on intellectual property 
and biosafety regulatory qluestions in developilg nation agricultural bio
technology. I-e organized a May 1992 meeting on Pacific Basin technology 
issues in the post-Uruguy' Round world, in cooperation with the University 
of Ilong Kong Law School. 

lie is coauthor of a leadin.e internalional business law casebook, T/ ' 
Regulation o I'lt'rnaionaI Busiocs'S. and has p)ublished and spoken widely 
on biotechnology, genetic resources, and international technology transfer 
issues. Ilis most recent writings include "'Catch-np Strategies for Techno
logically Proficient l)eveloping Nations." presented at XVI Simposio Nacional 
de Pesquisa de Adminstracao em ('iencia e "'Iecuologia. in Rio die Janeiro ill 
October 1991, and "'Paentin life." 5 t'ni/ic An'ric'an 264:40 (March 
1991). 

lie served as a member of the NRC (onllittee on Managing Global 
Genetic Resources and is no\ a member of the National Inslitutes of Ilealth 
Recombinant I)N..\ IMs undergraduate degree is fromAdvisory ('omm ittee. 
MarqueLte University (1958) and his law degree is from Sto'nford (1968). 

Arden L. Benent, .Jr. 

Arden L. Bement Jr. is Vice President, Technical Resources of TRW. 
Inc. Bel'orejoi ingtRw in 1,98.lie was the )epu ty Under Secretary for 
DcIfciise for Research and Enginecring. From 1976-1979 lie was the Direc
tor of the Material Science Office for the l)efense Advanced Research Projects 
Agencv. Before that he held positions at General Electric, Battelle Memo
rial Institute, and the MassacluttSCs Institutle of Technology. 

Dr. Bement serves on the Statutory Visiting Committee of the NIST 
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Visiting Committees for Oak Ridge, Lawrence Livermore, and Argonne 
National Laboratories. I-Ic is a member of the Visiting Committees for mtlI, 
Carnegie Mellon University, and John Hopkins University, and of the Advi
sory Committees for the University of Michigan, Ohio State University, and 
Howard University. 

Dr. Bement has- participteld in aitnumber of international bilateral ex
changes including the U.S.-LISSR Bilateral Exchange Plrogranl in 'Il 'nelo
hydrodynamics, and bilateral exchange programs with Japan., Canada. Swe
del, Denmark. Norway. and the United Kingdom. Ile has also served as an 
United Nations Scientific Advisor on Atomic nergy. 

lie is the author or editor of four books ld author of1over QI( journal 
articles on material science. enCrgy. aJl del'ee tcchnologv. Ilc has re
ceived nlnmerous aw\\ard, ilcluding the Fngincering Citation Award, Univer
sity of Calif rn ia, Los Ane cles: l)istinguished Civilian Service Medal, U.S. 
Department of Dcfei,c: OutStanding Achievement Award, Defense Advanced 
Research Projects Agency and the Ontstnd ing Achievement Award, Colo
rado Engineering Council. 

Dr. Bement is a member of the National Academy ofl'Engineering, a 
Fellow in the American Society for Metals, t Fellow%of the American Nuclear 
Society and a Fellow of the American Institute of' Chemists. 

Michael Borrus 

Michael Borrus is a Director of the Berkeley Roundtable on the Interna
tional Economy at the University of' Calif'ornia, Berkeley: he teaches in the 
joint School of' Engineering-Business progratll on the Management of Tech
rtology. A member of the California sttle blr. Dr. Borrus htas worked oil 
high technology and tradC isstuCs for the last decade. 

lie regularly constlts on technology policy and business stratcuy issues 
with vairious 2O\Crulmts and firms, in tile United States. Asia. and -u
rope--ircluline, most recently, the National Advisory Comurittce on Semi
coldtclors. Ilis recent wsorks include Twhe Ilihc'r St'kes: 1'ctImologmy. 

/cotim and S(u'lio v (()\xf1okmrd Un ive rsit\ Press. IN91 (C otle'linl fw C'ol,'O , 
,.-m'rica'sSt1,,k in Mi, 'oe'l'ctr-ronics ( I larper and Row, I ),,": -1I igh Tech
nologv in the Pacilic Basirr: Anatlvsis and I'olicv Implcatoils,'' a paper 
prepared for tie I.S. State )epartment: and "ilnformation Networks and 
Competitive Advantage: The Issues for (oveUnreut Policy and Business 
Strategy (FBrussels and Paris. FIEC-OF.CD. September 199 f). 

Paul A. David 

Paul A. David, professor of economics aird prolessor of history, by 
courtesy, was appointed William Robertson Coe Professor of American Economic 
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Hlistory at Stanford University in 1977. lie is also Direcr)r of Research for
 
tileIligh Technolon Impact Prorani at the Celllcr I'r conlmic l':,licv
 
Research at Staill'od. lie is an elected fellhsm of the lllernatiolial [coIo
metrics Societv and of the American Academy of' Arls and Sciences. and
 
has served as I President of the Iconomic Ilil lor,
Vice and Asso
ciation.
 

PIaul l)avid ill York (i1' wa,s d Ilieh
,.,as horn Nev. and duCaIteCal tile 

School of Music and Art. lie majored in econIoImicsas an ndereraduate at
 
Hiarvard (ollece. shere l)usenlherry was his honors thesis advisor
, James 

and here, in I )5(. Ile rcCuei\d an A.. ill economies Suiiinta ('tim IaudC.
 
Alter t,o years it ('amhridge tiiiversitv as a l:ulhright Scholar and rc
search studCnt nuder the ,upervision of Peter Matlhias and R.C.(). Mathews,
 
he returnCd to ltiversit', d stit1 'v ill eCo
Ilarvard foMturtlIer ratlitt ' ilOi+.CS. 
[here hle hecanie t ne.nhr ~lA.leandr (ierschenkrois EcoInomic I listory
 
Workshop. Jolining lie Stanford Facuth inl I l e \,,[as promoted to the
 
ralik of, Associate Protessor of" Economics illI196 and Prolessor inlI97(0.
 

Prolssort )avid. ,,ho'se r-Cser, Ii and tCaCl,iIn1 llase coveled a1wide 
rnge, o sthjct.', is knlownt iIntejiationalls IOr his con'trihlutitons to tilede
velopiinttll of*ile "le\\ colomic history," using tiletheoretical and slatisti
cal tools of 1moLrn eCooIIlics 1t I'coIIstIIlct and alal''' ecolIoIllic life in 
the past. and stud, ilg it,, with the A paperconnections lkrsecntt. recent on 
this thetie is "So. lh0%k Would It Matter if hllistory Mattered'".: Flath-De
pendence inl IEconomics and It, I mg-Riun Inmpitaticois," I ,Aing,, Payers il 
I: ~oloj'"IHi.sti+o . (The Australian National IUrniversity Jul ', I,1:forth
cominlle in (G.I). Snook,,..d The of I.on'',run,,na/ v.isin h'olomics). 

IR.celv\,olk illthe irca of, the ecoo'lilic, o' toftec1Io y anl innil at\,ion 
include "i'rorimace-llaswd Measures of' Nut. e.ar Reactor St ndardi alion," 
(w.ith (. Rothhelf (T'T PIuhlicatioi No. 247 (Stanlod University, June
199 1): "I.earnlii, fromIlisastr.: Chanls ite li)istrihtom ofI()pratig 
Spell )nra'tion, ii. .S.NuClcai l'o\r 'laits After 'IhrC Mile Island" 
(with G. RotlelI aiid R. M\aude-6riiI'fn) ('+PR Technical Paper No. 248 
(Stanfoid t'i l0l ): "'T'chiiolP)9Ia, trit',,. Difftsion. Learning Spillovers, 
and the O)ptimal I)rattioii of' l'atcii-ased Monopoly' (\\'itl I.F. Olsenl) 
('EI'R-I IT11P Wor-king Paper (Stanl'ord 1.liversity. .1ly I991 ):fortheoming 
in Interm'lional ,hou,rnl o Il.u/utrial Orali'atiw.. 

Robert E. Ifvenson
 

Rohert FE''enson is ;I ProfCessor of iiconomics at the Economic Growth 
Center al Yale University. \t'ter receiving aihl).D. from the University of 
Chicago in 1968, lie was appointed al Associate Professor at Yale, Iti 
1974, lie became an Associate of the A erictlliural Development Council of 
the Philippines. lie returned to Yale asa full professor in 1977. 
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Dr. Evensoi has written and edited a number of books and monographs
 
including Science fiw Agriculture (with W. I luffmatl Iowa State University
 
Press, 1991 ): Rs'arch and Produttivit'iiv in Asian Ag riculture (%with Carl
 
Pray et al.: Cornell lnivcrsitv Press. 199 1): iearch, Produ'tivitv and 
In onut's in ';ra-iliani .',ritldlt': A Stind/v "thev l:fAI'LRAPA Progral (with 
F.R. d (iruz, J. Sti,LISS. M.T.I . Barbosa. and [).Thollas; I:t..RA'A. Brasilia.
 
1 991 ): .Sce'n' andchno,. ests.for I)t'ieiapnien (edilor, with Gustav
 
Rars: Wcstvicw Press. I990)).
 

Clahio Frischtak 

Claudio Frischtak is a consultrnt to the World Bank based in Rio dc
 
Janciro, Brazil. Formerly )rincipa:ll ildtlrial economist at the World Bank.
 
he has a strong interest and has ptublished inl the arlas Of' industrial policy,
 
rerttlatorv regimes a.lii(, I2Hinrl'll, tcclhtolog\ stratc.ics and intitutional sup
port systcms. Ilis most recent pub)lications inlcludlC "'hIe ('in)pctitivC Po
tential of National Prtducers of, FKllimii t and s't.cI'," ihi ) . E:vals. P.
 
-iere. and C'. Frisclhtak, cd,,.. Pra-ilin Inhlrinmti. in rltl. ilioll: (;overn
m /1t Poll( v am/ h1ttermltional "lrcnt. ill the I()00' (Un~iversit\ ()I Calif'or

nia PIres,. 1992): "'lntrOdluction"' in '. FriSchlak and R. Ne0'uarn'r, eds., 
,"h''(1II(It~Iiontl/C 'DH 'IiHII.\." . /I'K' ,l (lld I u/ n1("I Wa II-Act' 111h1l!.wrll I rm ' 

(Routledlge :ml Sims. I9,2): "'lErking,.\ttriMti arnld Producltivity ChanMce: 
The Bra/ilian I~perielicc." II ml/d l utIkiIldosr .Svri'.s I'tt'r Ve. 4( ( l)e
ceinbher 1991 ): "National S\ sternILs Supportilr 'luclical d\valrce ill Indrs
try: The Bra/iliarl Experiencc"' (%kith ('. Dalihhnan). in R. Nelstn and N. 
Rosclheru, Cds., Natiolal IlhlnitIl .\,stt .ti/t/0llil, Il/lhtilSr (()xford
 
'niversitv Press. I992): "Speciali/aiui, Technicarl 'ullltl 


, 

'IrCargen (OIlCti
tivcless il lire Bra/iliai Electronrics Indtr'' 0/ I)i(''t'io0evc t'nlt( e'n/lI' 
TvIehnittl/ itIt'lr lt. 27 (()ctocr It)t)( h'reProtectioit of Intellectual 
Property Rig,hts ard Industrial l)CehltCieCi in ll li/il." in F. Rtnshilri aIl 
U'. (]G11.al,, .. Proilm'i , / Inh1/h'cclital IPripci'rtvRi,,,,';t.\ in S( ie'n'e. Tcch

lltl . aldt lFtollomi i'l'ltrlnt/ 't': illht'llltlljt ("omlpelli.o (\VC'evic%,dllthi I, 

PrIc" . 190t)(: '(' ttr)i 'ilioll Polici I r nlustriali/ine Icco rciCs.' ll ,IO/t 
Bt/nlk i'oliti tV t Idt'.t'ar'/ Scriv. Ate. 7 (I t),)). Mr. Frischak did his 
graduatC \work al tIe I tni\crsit, or ('aminras (Sao Paulo, Brazil) and at 
Starilord Liriversity ard. \Ohile an the \Vorld Bank. was arl adjuict l'fiocsstor 
at the l)cpartricrl ot -corolnics. Gcorgetownl IUliversilv ( 197-II()). 

Miorton D~avid Goldberg 

Morton David Goldbcrg. a partiner in the lhw firm of Schwab. Goldberg. 
Price and I)annay, has been a copyright practitioner, writer, and lecturer ir 
30 years, with increasing attention to soltware intellectual property. Mr. 
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Goldberg is an Honorary Trustee and Past President of tile Copyright Soci
ety of the United States and a former Section Chairman and Section Del
egate of tie American Bar Association's Section of Patent, Trademark and 
Copyright Law: anid lie has served on Boards of Directors of tle Computer 
Law Association. U.S. Trademark Association, and American Intellectual 
Property La Association. Mr. Goldberg's most recent paper (coauthored 
with David 0. Carson was prepared fOr the World Inlellectual Property 
Organization :.,nd is entitled "Copyright Protection for Artificial Intelligence 

S%stems." 

Eugene 1. Gordon 

Egene Gordon is a Distinguished Research Professor in the Depart
ment of Electrical ;,nd Computer Engineering it the New Jersey Institute of 
Technoloy in Newark, New Jersey. Alter receiving his Ph.D. inl physics 
from the Massachusetts Institute of' Technlogy. he joined ATv&T Bell Labs 
where lie worked until 1983, when he f'ounuded i' iim., Inc. lie later worked 
for Itiughes Aircraft C'o., and wa, the Chief' l-XecLiie Officer and President 
of Photon lIml,,ing Corporation fi 1988 199). lie is ;m active uiemiberI)ro It 
of the Institute of .Electrical and Electrolnics I-n icer, (li-i). 

Dr. Gordon participated in important deionstration,, of, the use of la
sers in sorcer. includinLe the first ue of' aron lasers in treatine diabetic 

retinopotihy (blindiless in dilabetes). lie is the co-invelntor of a chire coupled 
device ('(1)1 and \was leader oif tile thoratoiry doime the initial I'asibility 
demonstrations of lllloiichrollc and color Cameras, and line Scaniners tling 

('(')s. lic was the Ica(ler of' the groulp that iade tle l'irst visible heliun 
neon lasers. the f'irst continuous arelon laser,. the first acolisto-optic Ig.Iht 
m1odulatiiors and dflel'cCtOr, aid the first electron beam lithography iichine 
for miask iakin. and that lCvcloped reliable laser diodes for subiarine 

cable li ihl wave syslellls. 

Jacques ,J. (orlin 

J acques .1. Gorlin has been a consulting ecOtonmist since October 1982. 
lie pro'ides advice and conducts economic analyses onI a broad range of 
trade, high-technology, and intellectual property-related issics for Fortune 
500 as well as sialler U.S. and floreigi companies, and U.S. govermntt 

agencies. 

Since March I986 lie has served as the economic consultaill i tIle 
Intellectual Property (omlmittee, an ad hoc coalitioi of 13 major U.S. cor
porations. Mr. (iorlin also serves as consultant to the "'ask Force oin Intel
lectual Property of' the President's Advisory Coniilee oi Trade Policy 
and Negotiations. lie is aimember of tile Industrial Functional Advisory 
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Committee on Iitellectual Property Rights for Trade Policy Matters, a pri
vale sector group that advises tile Secretary (& Commerce and the U.S. 
Trade Representative on trade policy. 

Prior to entering the private sector. Mr. Gorlin served iii a rumber of 
senior positions in both the excctutivC and leislative b-1ranchcs of 0overn
ment. From 1972 to 1977, he was a senior international economist in the 
Department of the Treasury and in the Office of the U.S. l'radc Representa
tive, vlerelhe specialized in international trade and Middle East finance. 
As a senior ecoi,,;i-;c advisor to Sena.tor Jacob K. Javits (R-NY) f'rom 1977 
to 1981, he IlCalCL the Sentors c.OiOiiiic stafflid servtl IS his liaisC;n 
with tire Ncv. York 11sincss and banking cOinriliuities. In 1980-19I81 Mr. 
Gorlin -erved onl iraisitiOr focLIsill Oil SePresident Reagan's teiM11, Stat 
l)epartment's econromicc ftlnctionS: aid in 19Y,. Ilic a|sstiCl the p)osition of 
Execttive Assistant to the Ulnler Secretary of State f'or Lcor omriic Affairs. 
Ill 1982. lie served as tire Senior E-conomnic Advisor to the Administrator of 
lie Agency for ilrertratio'lal Dcvelopriment. 

Mr. Gorlin has lectured ol the subjec t of irrtCrriatirril tade, high tech
liology, and intellectual property rigllt: bc',ore corporate,le.[gl, and aca
demic erotlp.,. arid bee - oii "All Thins Considered'Ctl atlet oiirritantnor 
(National Public Radio) arid other public alairs prograrlis. lie is tire autlhor 

ch fiw 1 
(opltr Solva',. lie has also contributed to iumerous collections on 
intellecLural flropCrty protcCtion. including (lohal (Com/ltitioc: I' Role o/ 
I tiell 'ual PIroqpt'nv ari InI 1/c ctual IProprt.y Rigllsh(i (an/ifdl I'ma
tion i,. ihe Nc.c l)cadc. Nir. Gorliri's monograph, "Foren lr'iradC arid the 
Constituti "ri'" in Foreign Polioy and i/e (ontitition (American 

of a Trade Based 'Ipr /oi l'rtermiliolla/ ('o'yright Protction /I'(r 

appeared 
Enterprise Institute). Hi s articles have alpeared iii the Ne' York limes, the 
Wall Stirel .Iohor1I/ (ELropean edition ). tire ,lunald/'( "onCi,',CC,arid other 
international ptbli',iatioirs. 

Mr. Gorlin received an A.B. iil history rom Coltmbia College (1965), 
ar M.A. from tire Johns Ilopkins School of Advanced hIternationral Studies 
(1967). and a Ph.I). trori the Johns iHopkins Universil (11971). 

Bryan Harris 

Bryan Ilarris is an independent cornsulItarit on Etrope;,&Economic Community 
(.E(') probleris to comic'cial and professional firms and associations. IIc 
is ;i Adjunct Prol'oSsor (I-I(" Law) and Ncenber of the Executive Board, 
Franklin Pierce L.aw Center, iii Concord. New Ilampshire. lie writes and 
lectures on legal, institutional and political aspects of the Eurt|opean Corll
nriutity. 

He is editor of the monthly ncewsletter (Monitor Press) "Compettition 
Law ill thc Irel'opcan Conimunities." lie is also the author of "The Lam of' 



410 Alipeoli B 

the European Communities" (.-upplemIent to Ialshttrv's Laws. Third Edi
tion): "The Common Agricultural Policy" (in Ilals'urv's Laws, Fotlith Edi
tion): Famchisin' in tie Europan Cmun itv (Lorignail.s): and Lobhving 
in theli'uropean ('ommniiit v (Macmillan. 1992). 

From 1973 to 1983 he was I lead of tle Intellectual Proi)erty Division in 
the Coninission of, the turopean Communities, Brussels. lie was the leader 
of the Conmmunity's delegatioi at the diplomatic conference on the revision 
of the Paris Convention tar the iprtotcCtion of1industrial property and was tie 
initiator of the comnission's Green Paper on Copyright, which was eventu
ally published in 1988. 

William [. Keelauver 

William L. Keefauvr is a consultant in intelleclual property matters. 
lie was formerly Vice President. Law, of .' with responsibility fOr all 
intellectual pmroperty legal mat.itler's and Vice President and General ColnlSel 
of -vI,T Bell Laboratories. Ile was also a member of the board o directors 
of NCR until its recent merger With AT& T. 

lie is currently a member of' the Advisory Commission on Patent Law 
R4ki+ill in the U.S. Department of' Commerce and a member of the advisory 
committee on ieillleclual property matters of the United States Trade Rep
resentative for the current round of General Agreeiment oil Trade and Tar
ifts negotiations. 

Mr. Kcefauver is President of the International Intellectual Property 
Association--lthe U.S. group of the Ai't-ard is I past chairian of the 
American Bar Association Section of Patents. Trademarks and CopyrigIts. 
lIe is al so Vice President of the Board of' Trustees of the McCarter Theatre 
in Princeton, N.J. 

Robert W. Lucky 

Robert Lucky is the Vice President of the Applied Research Group at 
Bellcore, Inc. and is a leading expert, anthor, and comlentatlor oi the state 
and future of data comtmunications technology. Ile was tormerly the Ex
ecutiive Director of the Comnmnlications Sciences Research Division at .V&T 
Bell Laboratories, where lie led ,xtmV's research into methods and teclhnolo
gies On l'tltmile coiinlllnicationl S sSCtelIS. including optical fib-,er technology. 
data networks, mobile coinniuilicatiolns, im1age4processing. and broadband 
conillun icatiOiS services. At Bell Labs. )r. Lucky invented tIle "adaptive 
equlizeri'. a revoltionary technique for correcting distortion ill telephone 
sigil.s that is used il all high-speed data transmission today. lie authored 
one of the iost heavily ciled textbooks Oil data comLunications and tlhe 
popular book Silicon I)eams, which analyzed the w\ays liimans and coin
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puters deal with inlfornmation. Dr. lucky has also appeared on a number of 
network television shows, including Bill Moyers" Public Broadcasting Sta
tion program "A World of Ideas," 1t discuss tileimpacts of fLiture techno
logical advances. 

Edwin Mansfield 

Fdwin Mansfield is Professor oflEconomics and Director of tileCenter 
for Economics and Technology at the Universily of Pennsylvania. A gradu
ateofoDarlmouth College. lie received his .A, and Ph.D. degrees from 
l)uke University, as well as tileCertif'icate and l)iplona of the Royal Statis
tical Society. Bel'ore joining tileUniversity of Pennsylvania facully, lie 
tautchllCalrnlecie-Mellon. larvard. Calil'ornia Instituteat Yale. and tile of 
Technology. IIChas beCitaconsultanl to mai, industrial firnis and govern
ilient aencies. and has been atmember of' the Advisory Committee of tile 
U.S. Bllureau 1 the Censls and tileA..\S,'s (.'onniltee ol Science. Fiiiii
rleCrile. and Public PoliCy. IIc has been chairman of the V\isiling Comnlit
tee at Rlcnselaer lPoltlcllnic lnititute. lie received tle,Certil'icate of Ap
prcciatiorn 'tror the I.S. SecretarN of' Commerce and iliI984 was appointed 
to the National Technlology Medal Comimlittee. 

Prolesor Mlinsiell has beell elected a1 lClhIO\ tile Acldof American 
elllV of' Art anlld lco11nmetric Society. and of tile ('enter IorSCiClCs, the 

AdvalnIced Stud\ ill the BIehav'iorall Sciences,. ad le has held Fulbright and
 
Ford Foundation tellok ship,,I le is a member of the board of'directors of
 
tileAnlerical Productivity and Qualily ('enter. lie has served as U.S. chair
man of the I.S.-USSR Working lartv onltire lcoronlics of, Science and 
lecllnloloC,\. anid %;istile lirsl U.S. econllnlist to be invited to visit and 
lcture illthe PoI)ple, Repilic Of Cllina tulder the 197) Sino-Anerican 
aLereelle it s. 

lie is tileatlhor of' 170f articles anid 25 books. Ils textbooks il eco
nollics, inicroccrlrloiics. arid slaistics have been adopled at niore than 7()0 
colleges and universilies, and have been translated lor use abroad, lie has 
been alleditor of six journals. including the .loilnvalo/ the Ameriun Statis
tical Ass.c)iation. aid isgeneral editor of' a series of books on technological 
change p)ulblished by tileIJniVersitN (If Wisconsin Press. In 1984 lie re
ceived the Plublication Award iftie Patent l.ak Association. 

George W. McKinnev Ill 

George W. McKiiiney Ill is currently a Managing Director of Beacon 
Venture Management Corporation,ia specialized firm focused oil technol
ogy coinilerciallization in new companies. ile also is President and Chief 
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Executive Officer of En'ironmental Quality Corporation, a new venture in 
the area of pollution prevention. 

Prior to joining Beacon Venture Nianagementl .)r. McKinney was a 
Managing Partner at American Research & Development (ARt)), the Boston 
based venture capital firm. While at ARtm lie was the l'lt.nding President and 
Chief Executike Officer for AmCrica upllUrltCondtlor ('orplora~tiOn I.AMSC),e 
an energin Collipalin Ir dtlciil2 wires aiid coils Ilomi oxidC ,Upllrcondtc
tors. Ile conlinues to serve ol tihe Board of l)irectors o'u AtS('. 

Dr. McKinney spent 1i8 years at Corning. Inc.. prior to ueltrilng the 
venture capital iheld. ,t(orin he was re s)olnsible luorco-poratc planniig 
and business developmnit and %%J Secrelrlll tll Colma to Corliill", Manaelli 
llltte, tiCalso sCre\CI as tilepirillar busiellCss r eist'llaive on ('orring'S 

inlernal patent commilce. 
Dr.Mc'Kinne, lidtus an S.B. in lidstrial Mall'elltll onill Massathe 

clllsetis Instilutle of echlinolov It ) and a Plh.). in Business from Stanford 
Uiliversitx. His article "(orporate Strategic lPaitnrshiip,' rCgulalV appears 
in Prll'. (u ide it) ' tr' ('yapirl S, c'.%. Board ofIhIe has served oi tile 

the Ne\ lEngland Venture Capilal .\ssociation.
 

Antonio Medina Miora Icaza 

Antolnio Mediiil Miora Ici/a has xorked as atprogramining analyst and 
researcher alnumerous computiimg institutions. At presunt. lie is the Presi
deuil of Colll n\ (irupo leos, S..\. de CV.. atMe\ican soltware firm. lie 
is ilso the President of the Mexicl Softsare Associatiol, ANI'(O. Ile 
studied al tile ofcultof ncinmin.and the Instiltut ticln'sticaci6n ill 
Maltelialicas Aplicaias Sistema ilthe h rnikersidad Nacional Aulnloma de 
Mexico I NAM. the (alic,. Mellhmi tiiivrit, and the Centre Mondial 
pour la Inform lique ci les Resources Ilimummains iniParis. lie later returned 
to teach at i N\M. and has lead xxorkshiops oil coiiimmuniiicationms networks in 
Niexico and Chile. Mr. Medina Miora is also a participant in the neotia
tions fo'r the North ..\merical ic Trade .cAgreenment oil the Board of Intel
lecltual Propert aanl helecommllunicaions. 

Bruce 1). Merrifield 

Bruce 1).Merrifidld is i erahillate of l'rincelon University and holds 
Illmasers and doctoral degrees in ph sical organic chenmistry f'rom the Uni
vcrsilV of (hica co. l)r. NIerrilield has since been in rcsearch. research 
administrationi. and . mana nenllt. the Recian adic venlture . and during 
ministration was Assistant Secretary of" Commerce Ir ProductiVil. TcCh
nology. and Innovation. Curtllly, lie holds tlme Waller Bladstroll Chair f'br 
Prof'cssor of' Management at the University o l Pennsylvania Wharton School 
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of Business. lie also is a coiisuitant for tileAmerican Electronic Associa
tion and has been active with the Greater Minnesota Corporation. lie is a 
director of a numbher of companies and, formerly, was Vice President of 
Tchnolou and Venture Management for the Continental Group. 

At the Department of Commerce, Dr. Merrifield's office spearheaded 
landmark legislation to modify the antitrust laws (tile Cooperative &t) Act 
of 1984) and tile Technology Transfer Acis of' 1084 and 1986. The office 
has developed the RI)Limited Partnership concept and las catalyzed tlic 
formiatiol of' more than 1)(t cooperative R&I) consortia. involving over 1,000 
comipanies, and many innovation celters illstates ;alldlocal communities. 

lie is a I'ormer director and president of tile Industrial Research Insti
tute. and ik both a f;trmer Trustee of tile American Management Association 
and Chairman of' its ReseaIrch Council. Currently, lieis a member of tile 
Director,, of Industrial Research, a member of* Sigma X IHomorary Society, 
and is a Fellow f'11fb ie AAAS ili tile Istitute 0f Chemists. 

Dr. Mcnrrifield is a past member offtIle Advisory Board for tile Bina
tional Research and )evelopnent Ftundatilon 'th Israel and is a current 
member of Similar boaris w.ith Ildia and [Pranc, lie hIas served as Science 
AdViser to tile ,tordailiaMl Lovernment and as a member of tile Visiting Coin
illittec ftor Research at %IT'and Bositon UnJiversity. 

l)r. Merrilfield also ha, bee active il comllnlltillity alfairs as a former 
(hairman of the Board of' Education, a trustee of' seseral schools, as Na
tional Chairman of time Princeton Aliumn Association. a board member of 
several foundaliolns, and a nember iof the -xecutive Council of the Elpisco
pal Church. 

David C. Mowery 

David Mowery is Asso.ciate Professor of' Business and Public Policy in 
the Walter A. llaas School of Business at tile University of California, 
Berkeley. lie received his undergraduate and Ph.I). degrees ill econolics 
from Stanford University and "ias a postdoctoral icscarch 'ellow at tile 
larvard Business School. l)r. Mo,.ery taught at Carnegie-Mellon Univer
sity', served as tile Stu(' Director for the Panel on iecllnohlgy and FInlplov
tlent of' tile National Acadcm, olfScience., Nationl Academy of Fngineer
illg, anid IlstitutC of Medicine, and serve iil tile Office of' lie U.S. Trade 
Representative during 1988 as iCouncil on Iloreign Relations ilternational 
Affairs Fellow. scr"ed oila of N(IIc has (i Uiimber panels, includilg those 
on the Competitive Staltl offtie U.S. Civil Aviation Industry, the Causes 
and Con sequenc es (If' tile Intermtional iialill oifU.S. Malltifacturing, and 
tie Federal Role inCivilian Technology I)evelopmlent. His research deals 
with tile economlnics (f technolgical innovation ald with tie effects of' 
public policies oni innovation; liehas testil'ied bef'ore congressional commit
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tees aid served as an adviser for the Organization I'r iconlnic ('oopera
ion and Development, various 'eeral agencies, and industrial firms. 1)r.


Mowery has written or edited several books, including Technol.y anl the
 
Pllrsoit of E
Ictonic Growth: A.llliance Politics and l.'conmics: Mltila
tional /Lint 'e (" in/r(/?: etech ltibgy and I-,!np /i\n e nt:11'S ill 'mec'h'ial , A 

Ilnoat inl illt/ic impact
and (rGrwit/ U.S. Ico m,.v: Ille of lechnoloical
 

noyit lld Ecli: ((IM 

rative Velltlre.s ill1.. ManU.S t.rin,.
 

C/iange on LIt ll mihmcand Irlllaliona/ ('ola/o-

Deepalk Navyar 

Deepak Nav'ar is a Prot'essor at' Lcononics at the Center tor Economic
 
Studies and Plannin,. lawaharla, Nehru University in New Delhi, India. lie
 
was a Rhodes Scholar trom India at (\lo'rd trlam 1967 to 1)69, where lie
 
received his Phi.l). lie was a Research Fellow at Oford, and later a lecturer
 
in Econamics at tilelniversitv of Sussex arid a Pl:rof'essor o1 Lc'oliiics at
 
the Indian Ilstilulte t1 INaracrnlent in Calcutlla. lie has recently completed
 
one year and a half as the (hiet Fconliic Advisor to tile(;oVCli.tl'llllal
 
India. alnd Secrelary. inlislr\ of,Finance. New Delhi. 

l)eepak Nayvar ha, .rittcu several books, includijing Iigration.Remit
l /1hi'.,:taMu'/s an (Thcitl Ihilim/iail'lii'ni ((',ford I.Iniversity Press. 

Delhi. 1992). ard has edited Indi/n.tiriali.,atioi, in India: Th I)ehale on Girowth 
and Stagiluioi (Oxlford tl iversit\ Press, Delhi. !092). 

John T. Preston 

John Preston is tile lDireclor of tileTechnolo y Licensing Office al [lie

Mlassachuselts hIstitulte of Technology. As Direclor. he 
Ianges tilepatenl
ing and licensing of tilemIt, lincoln l.ahoratorv. arid Whitehead Institute
 
inventions and soltware, lie is a nIeriiher Board
of the of l)ireclors of 
Molten Me tat "echiot i-gy. lnvirounerital lBioscience and Ero Cormuting.
ic.. arid is Chairnan of tilelechrnol y Transfer Advisor, Panel Ior tile
 
Stragic l)e'else Initiative of tIre . .S.l)epartment of Defense. 

Mr. Preston received his B.S. in physics from tileUniversity of Wis
consil and his M.B.A. frnl Northvsesterrn University. Ills professional 
activities have directed towardheen lechbnology Iransfer. arid specifically 
toiward issues related to slartin- new hih-teclinolog v companies, le has 
I)undihel. Or assisted ill ftIn'dinLg, comnpanies that are currently worth several 
hlndred million dollars. In additiii, ahotll40comparnies, mostly spin-offs 
oa mrIT. have been Starred. in partl. through the elforts of tie Technology 
Licensing Office durilg inis tenre. 
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Carlos Alberto Prinio Braga 

C.A. Primo Braga is an ecolnomist with the Internaltional Trade Division
 
of the World Bank. Before joining the World Bank, Mr. Primo Braga was
 
an Assistant Prof'essir ol Iconomics at the University ,f Sao Paulo and
 
Senior Researcher at the Fundaca Institute de Pesquisas I-'conoiicas II'I-. 
San Paulo Brazil. Since 1988ihe has alst hcc, a Visitine Prolessor Mi the 
Johns llolpkins School of Advanced Intrntliotal Studies. Wa,,hineton., D.C. 

C.A.Primo Braca received his M. ligr. deCree 'lriii the InStilute fT''cu1lOcico
 
de Acrolllntics (IT..\) ill1976. Ile also received a niaslcr's degree in Eco
nomiics 1rom fhe Universitv of Sao Paulo in 1980, and an ,M.Sc. (1982) and
 
a Plh.D. (1984-) ill lcooniics fron the IUniversitv f,Illinois at Urbana
 
C hauipain.
 

Since 1984. lie has served as an ecolloilic collsultant to Ilay private
 
Companies. multilateral auclcicS. and Covcrii11cl inlittltiOn., illBra."il and
 
abroad-includiiic the World Bank and the ()rcaniatlion of Ameriecan,,StaS.
 
During 1987-1988. lie was joint coorlinator of time lra,ilian team \working
 
on a Rockelcllcr Foundation project on the Nultilaicral Trade Necgotiationls

and the Dloping Countries. lie ha', ser\ed as a iiemcer ofthe editorial 

hoard ol' sevcal acadclilic publicatiollns---sul as M'evi.a h',l-.odol-imico.s, 
Iiif1 '/iOuac ' i, R . i aI?ii l d'ciC mcrcio /.I.'rior.ilild/lbi.i/ih
and as a niemuber of the hoard of directors oftlihe Feirnmd Brandel Iliitlte 
of, World Economiics. SaolPaulo Brazil. lie ids also testified bci0re differ
cul colmlinlitces of the II.S. ('Cmgrcs onl I.S.-latin Amierican cconomic 
relalions and his 'op-ed" Cssays have appeared in l" d/ SNo Paulo, 0chu 

(Gl//o,and () d/cc/ .Sao Pallo aillolmoilier lie\spapers. 

Ills main resCeaMlh interests encoiiipass international cconomics., (u111ti
lateral institution s. U.S.-latin Alliiricaiil cconlllic relations. foreigni debt. 
trade, and devClopicllm : ecoiiillics ,f sciencc and teclmlliolo: intellectual 
properly rights: industry studiLs (steel. fro/,en iicentrated oralige juice): 
aiid economics of*educatiin. 

Dr. lPrilio Braga's main pulications include Ihra.il aiRmad Uriuiuai 
(cocdilor ('.l.Martone and F.R. PClin: San Patlo., 11'l/i si'. l'ortihcoiliing) 
-'The Threat of a ('old Trade Var and the )eveluiping Coutntiies." ,SIl 
lcvi'n, 11:53-07 (Suinmer-[all 1991 ):"'lie North-South Debate on Intel
lectual Property Rights." in Nlrrav C. Siith. ed., (o/ual Riva'rv and Intel
,/!cia o erl't Institute for Research on Puhlic Policy. 1991):'I."(llalilax: 
"I Pioallo Collhr 0 jC ,nbi.ione di una RiftOrnia." Politio/ a ln'rnac'inale, 
XIX:65-71 lanuary-lebiuaiy 1991 ):Chapter, 3, 5. and 7 in Woll'ing F. 
Sicebck., ed.u 'g-'Illcili/ni Prut ioll o/ ul/l' Pr(lIrty in l)vic/hp
in,' Countries: A Surve' oftlitcratirc (\Vashingln. D.C.: The World Bank, 
19(ti): "'U.S. Policies and the Prospects for Latin American Economic inte
gration," illW. Baer and D.V. Coes, eds., United ,SttesPolicies and the 
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Latin American Economics (New York: Praeger, 1990). "Brazil," in P.A. 
Mosserlin and K.P. Sauvant, eds.., T'he Uruguayv Round: Services in the 
World Ecnmi, (Washington, D.C.: The World Bank, 1990): "U.S.-Latin 
American Trade: Ciallengcs for the 1990's- tEconomic Ipact. 67(2):5 1-55 
(1989): "The Economics of Intllecltual Property Rights and tile GAT'r: A 
View f'rom the South.' Vanderhilt l.ornal !/"TransnationalLaw, 22:243
264 (2/1989): Brasil 1980V: Os Icsa o.s da Crise l:conomica (coeditors: 
C.A. Roacca, M.C. Cacciamali, and M.C. de Caslro: Sao Paulo. IPE/Ut'S, 
1988); "Brazilian Public Sector Disequilibrium" (coauthors J.II. Welch and 
P.T.A. Andre) lW"orld Development 15:1045-11053 (August 1988). 

George It. Rafhnann 

George B. Rathnann has been Chairman of the Board of Directors of 
the IW'S Corporation since January 1990, and President and Chief Executive 
Olficer since September 1991. Dr. Ratlhiman previously held top executive 
positions at Abbott Laboratories, Inc., and al Aigen which lie co-founded 
in 1981. During his tenure at Aigen as President, Chief' Executive Officer, 
and Chairman, two of the miost significant biotechnology products were 
developed, IFto and (;-( SF, hormones that control red and white blood cell 
growth. respectively, in bone iarrow. Dr. Rathlmann received his Ph.D. ill 
physical chenistry from Princeton University. 

Pamela Samuelson 

Panel a Samuelsont is a Prof'essor of' Law al the University of Pittsburgh 
School of Law. She has written and spoketi extensively on intellectual 
property and other leigal issues affecting new technology fields such as 
computing. She is a Contributing Edilor for Comimunications of the ACM, 
and author of its regular "'legally Speaking'' colunil. During 1985 and 
1986, she was the Principal Investigator of' the Software Licensing Project 
at the Software Engineerine Instlitue at ('arnegie Mellon University, which 
advised thel Defe se Department on needed ciangs to its sofltware acquisi
tion policy. Site practiced law wilh the New York law firm Willkie Farr & 
Gallagher before becoming an academic. She is a 1976 gradua e of Yale 
[.aw School aid a 1971 giaduale of the University of' Ilawaii al IIornolIuLl. 

Robert M. Sherwood 

Robert M. Sherwood, an international business couns,-lor based ilt Wash
ington, has practiced law on Wall Street and as an international corporate
attorney. lie leads a itlulti-industry group of companies dedicated to better 

understanding of intellectual property protection iti Brazil. He has spent 20 
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weeks since 1987 in Brazil and Mexico, researching the influence of intel
lectual propertyv protection at the grass-roots level. ills book titled Intelhc
tual Prolwrty find Economic'Development was published by Westview Press 
in 1990. A 3raziliain edition will he published by Editora da Universidade 
de Sao Pallo soon, and a Spailish edition is in preparation. 

lie visited tie Soviet Union in 1990 and will visit China this year to 
discuss intellectual prolpety with officials there. lie has con ferred with 
World Bank officials regarding his research results over the last three years. 
Hi has published and lectured on Latin American debt, technology transfer, 
and intellectual property protection, and has tlught it the graduate level. 
lie holds degrees from Iarvard College, Columbia University, and Harvard 
Law, School. 

Eugene !1. Skolnikoff 

Eugene B. SkolnikolT is Professor of Political Science at MIT. -lIe was 
the Director of the Ceriter for International Studies at %Itf from I972 until 
1I87. Originally educated is an electrical engineer at NIT t, lie studied eco
nomics and politics it Oxf'ord on a1Rhodes Scholarship and later received a 
Ph.D. in political science at MrT. lie served oiln tile White [House staff in the 
Science Adviser's Office in the lFisenhox,,er and Kennedy adiniiistrations, 
and was a Senior Consultant to President Carter's Science Adviser. In 
addition, lie has been] a tconsultai oitr adviser to several U.S. government 
departnients, companies, and ilci nalional organizations, anid Chairnan of 
the Board of Trustees ( f' the Gerian Marshall Fund of Ihc United States, an 
American 'oundation. Ills work in governnent, research, and teaching has 
f'ocused on science and public policy, especially the interaction of science 
and technoloigy with international affairs, covering a wide range of indus
trial, military, space, ecO1iioilic, an1d Iultllres issuies. 

Otto A. Stamnin 

Oto Stalnlm, a citizen of Switzerland. is I lead of the Patent Department 
of (tl3A-GtEIGIY Ai, Basel, Switzerland. 

Dr. StamiIm was born in Swilzerland in 1930. lie received his doctorate 
from the UJniversity of Basel. After further study abroad, lie was appointed 
lecturer in tile Departnient of Chelniistrv atthe Federal Institute olTechnol
ogy in Zurich ii 190-(. Ili 1907 lie joined the Patent Departmenit of J.R. 
Geigy AG ill Basel. and ill 1 )69 gained his patent attorney's diplomia after 
further studies at the Law, School of the University of Strasbur., France. 

Dr. Slaiini is chairman of the Committee of lIntellectual Property of the 
Swiss Federation of(' Commerce and Ihdustry as well ais at member of the 
working groups of' many international industrial associations and is a nern
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ber of the Executive Committee of the Swiss Group of the International 
Association for the Protection of Industrial Property. 

Michiyuki Uenolara 

Michiyvuki Jcnohiara was born on September 5, 1925. in Japan. He 
received a B.I-. decer from N ihon University in 1949 and M.S. and PI.D. 
degrees from the Ohio State University in 1953 and 1956, respectively. 
After serving as i research assistant and instructor t both universities, he 
joined Bell Lahoratories in 1957. In 1967, he rLurnCd to Japall alld joinCd 
NEC Corporation and manallged the Central Research Laboratories. IIc was 
elected a member of' the Board of l)irectorN il1976 and was responsible for 
corporate R&I) and ecgin erine Un1til Jlulle 1989. el is How l-xCcutivC Ad
viser and holds tie cncrent pIIositiol of hlil1au of1the Board of TilirSt
ces, NEC Research Institute f'or Advanced MNanacLminen Svstems and ('hair
ian, NE(' Research Institute, Inc.. in New Jersey. lie is a Japallese Illiber 

Of the Iligh Level Advisory Panel based on the I.S.-Japan ag'recment ol 
cooperatliont illresearch 111d dCClollCt in sciencc anld technolog,, alld he 
serves oinvarious povernnici l coMcik, illudilne the I lieher EdIlucatilon Council 
of the Japanese Ministry of :ducaltiOnt, SciClCe :il CuturC. lie is a iCm
ber of the -ngineering Academy of' Japan, a foreign associate of National 
Academy of' Engineering in the United States. and a I'oreign member of the 
Royal Swedish Acatdemy of Engineering Science. 
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