


|. Introduction

Entering a new electronic age a@echno-economic paradigm in which
knowledge assets rather thaimysical assets are thamary sources of wealth
generation and economic growth, wevéaexperienced a tightening of the
intellectual property right system in terms of (i) integrating new areas of
protection (even beyond science lhgegrinciples, e.g. business methods
patents), (ii) exclusive rights also pure ideas (e.g. genetic codes and some
mathematics) as well as (iincreased period of protection.

In this paper it is argued thattétiectual Property Right (IPR) systems
are not neutral, and that before wan design any appropriate IPR policy for
the new electronic era we need to ustEnd how IPRs seéhe rules of the
game for the players imany knowledge-based sert. We cannot simply
assume that an IPR system is the ey of organising inventive activity at
the macro and micro economic level. ldenthe rationale for the IPR system
and its relationship with corporate s&gy is a central area that requires
illumination.

However, policy makers, as well as the socio-legal and economic
literature, have largelyignored discussing the rationales for intellectual
property rights (why we have them andatlwe want from them). Even since
the late nineteenth century, when ftlegislatures on thg@atent controversy
was settled (and the opinions and beliefisthe social benefits of patents in
particular became the point of depaetuf not authority), the agenda of
professional meetings within economiesely included delias on the social
and economic effects of the IPR syst&nonomists turned tother questions,
and the patent controversy disappedrech the economic literature. In 1950
Fritz Machlup and Edith Penrose argued that IPRs had become a part of
juridical thinking (law) and that mogither disciplines (economics, politics,
engineering) had not been interestedmierstanding the role of IPRs, but had
merely made passing references te Hubject. Since then, only very little
theoretical or empirical researbas been published on that topic.

In this context, the objective of thigaper is to critically review the
relationship between the rationales fBRs on the one hdnand the social
and economic effects of such on théesthand. The emphasis is on moral
rationales (section Il), the economiccamtive rationales (section lll), the
increased competition and ‘market protection of entrepreneurial talent’

rationales (section IV),ral the economic rationalesrferganising science,
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technology and creativity (section V).gaire 1 below provides an overview of

the IPR rationales, as they are discussed within this paper.

Figure 1: Title: IPR Rationales

Moral rationales: Human rights:

The natural right to claim the intellectual

property.

The natural right to compensation and rewg

Economic incentive rationales:

The social benefits from

Incentives to invent, bereative and innovate,

as well as motivating the direction of such.

patents:

Incentive to use and allocate resources more

efficiently.

Increased competition and

The innovation enhanced competition and

‘market protection of ‘nature of ideas’ argument.

entrepreneurial talent’ « The ‘market protection of entrepreneurial
rationales: Industrial

development from patents:

talent’ for industrial development rationale.

Economic rationale of * ‘Incentives to disclose ideas’ rationale.

organising science, technology « Rationale of uniformity, order, increased

and creativity: Increased

information spill-over: advice.

information, increased spill-over and better

IPRs on computer-implemented imimns including digital ideas and

business method, other electronics, arfdrmation-based ideas interact with

forms of competition and corporate strategies. The nature of such interaction

will be incorporated in the analysi$he concluding sean VI will draw
attention to how beliefs in IPRs diffeonsiderably regarding precise intent,
scope and effect, and the problems timiay cause in policy design for the
electronic era.

The need for understanding the telaship between intellectual
property rights (IPRs) on the one hanadd @he social and economic effects of
such on the other hand, has also increaseashportance as a consequence of
globalisation processeglobalisation policies and haonisation of such. An
aim should also be to understand thgamic effects of # exploitation of
IPRs on the general profile of corpagiower, and the accountability of that

power. Finally, an aim (not addressedthis paper) should be to understand
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the dynamic effects of the exploitationI®fRs on less developed regions who
have expressed problems with the glob& Bystem in its current form, and in
particular the effects of the TRIPsragment. (Agreements on Trade Related
Aspects of Intellectual Property RighfBRIPs) came into force in 1995 as a
part of the Uruguay Round agreement. tBg time all signatories are in full
compliance each country is expected to have a system of IPR and effective
enforcement consistent with interreatally agreed norms and standards).

Only when we understand those relationships, will we be able to
recognize how IPR systems operates, bhadble to design appropriate IPR

regimes and IPR policies for new economy.

A. The IPR context

The exploitation of knowledge embodiedproduct and process innovations,

in new ideas, or related to intangiblesats and symbolic material, is in most

mature economies protected througle thse of intellecl property rights

(IPRs). IPRs came about asnatural evolutio from property rights on land,

capital and labour. Intellectual propertights are important because they

represent the legal memfism for protecting (or enhance monopoly control
over) many corporate assets. The legaleats of the IPRs mostly used by
sectors creating valueitlin the electronic tdmo-economic paradigm are
illustrated below in accordance withe US case (http://www.uspto.gov/).

They take account of:

» Patents: The right conferred by the pétgrant is not the right to make,
use, offer for sale, sell or import, but the right to exclude other from
making, using, offering for sale, salj or importing the invention. A
patent for an invention is the grantafroperty right to the inventor. The
term of a new patent is 20 years from the date on which the application for
the patent was filed or, in special easfrom the date an earlier related
application was filed, subject to theypaent of maintenance fees. A patent
has to reflect a technical novelty (thsita movement of the technological
frontier). A design patent is part patent law. Such may be granted to
anyone who invents a new, originahdaornamental design for an article
of manufacture.

» Copyrights: Protect works of authstip, such as writings, music, and
works of art that have been tangildypressed. Copyrights last for the life

of the author plus 70 years. Basically, copyright law doeseapire any
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proven artistic merit or novelty, in theense that a copyright can also be
issued on the basis of effort. Thatespyrights also tect ‘effort’ which

is not ‘original’, but can easily be copied at hardly any marginal costs,
whereas there are huge fixed costs of development. The idea is to protect
information-based industries.

» Trademarks: Protect words, names, symbols, sounds, or colours that
distinguish goods and services. Teawhrks, unlike patents, can be
renewed forever as long as they arsa@eised in business. By the nature
of the right, there @& no novelty criteria.

» Trade-secrets: Information that companies keep secret to give them an
advantage over their competitors. Ideas do not need to be novel for trade-
secret protection. Indepdent similar discoverge can be trade-secret
protected, so trade-secrets can dvemuplicated, unlike any other IPR.

Along these lines, IPRs designed to protect the inventor from
exploitation of their knwledge embodied in, mainiydustrial, product and
process innovations mainly take forof patents. However, trade-secrets,
design patents, and copyrights are alsed on occasion for such purpose.
This paper focuses on the rationales footecting such ideas embodied in
product and process innovations, especiadlyelation to tle electronic era.
Protection of ideas embodied in dyatic material and creative expression
(protected mainly by copyrights and teswarks) and protection of effort (an
important part of copyright law for data base protection) will not be discussed.
Although information and communi¢an technology have increased the
scope for trademarks and copyrightse thatent system istill of primary
importance, and increasing in relevaniog, many traditional and new sectors
operating in the electronic era.

That is, as argued by Birgitte Andersatral (2000), the patent system
took off with the rise of corporateapitalism and manufacturing in the
nineteenth and the beginning of the tiweth century. However, the rise of the
service and immaterial economy of syribonaterial and creative expressions
has boosted the relevance of trademakd copyrights. Indeed in the 1960s-
1980s, software programmes were protcte copyright law. However, as
reverse engineering is easy forgital products and other computer
implemented inventions, and as copyright law has a weak or no criteria for
novelty on an idea in comparison to pdatw, information technology firms

found that copyright law was inadequabeprotect their inventions or ideas.
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E.g. if IBM invested thee hundred years (in termspdrson hours worked) to
develop a digital idea (e.g. softwapmrogramme), it could be ‘reversed
engineered’ by the Japanese in temutes, and slightly amended for new
copyright purposes. Such type ofhbe@iour happened, IBM claimed at a
meeting in the Danish Parliamentkebruary 2002 (The meeting was on the
harmonization of EU’s policy on commrtimplemented inventions, and the
report of the meeting “Patenter [@oftware - Teknologiradets rapporter
2002/6” is published (in Danish) dtttp://www.tekno.dk/). Thus, patent
protection of the digital idea was considered as essential and there was a
change in law regarding fgant protection on software.
* To illustrate how computer programm&day can be protected via both
patent and copyright law, let usagine a software programme developed
to operate a machine painting cars. Let us first imagine that a software
programme was developed from anaigsthe movements of a real person
painting a car, and that the soft@aprogramme now can operate a
machine doing the same job. As the software programme idea is regarded
as a technical progress it can obtaipatent, and the written source codes
in the programme can be protected by copyright law. Now let us imagine
that someone writes a new and differprdgramme that it can do the same
job. Unless the new programme is meffcient (e.g. in terms of speed or
quality) it will not be able to be pretted by patent law, as the technical
progress idea is the same (i.eisitnot novel but obvioys Yet, the new
programme can still obtain a copyrigit the written sourceodes as they
are different from the other computer implemented idea. Hence, a software
patent protects the technical progress idea, whereas the codes within the
programme are protectdoy copyright law.
Fundamentally, the new form of competition in the new electronic age
imposed by new technological advancethin micro-electonics has imposed
new challenges for the intellectual property right regime, which is currently
undergoing reformation with respedio the protection of computer
implemented inventions.
The Commission of the Europeaniom (EU) recently held hearings
across the Member States, to get tbpinions regarding pizy on intellectual
property protection of business theds and computer-implemented

inventions (see EU’s hearing on “Indial Property” and "The Economic



Impact of Patentability of Computer Programs" (2002):
http://europa.eu.int/comm/internal_rkat/en/indprop/ studyintro.htm). The
problem formulation is ssentially whether the EU shall be confined to
harmonising the relevant laws of the idiger States on the patentability of
business methods on the basis of thatus quo as defined by the
jurisprudence (i.e. as it is now in mesember states of the EU) or if the EU
shall extend the scope of applicatiortled Directive as in the US or beyond:

* Option 1:Most European countries and Japan: A business method can be
patented if it reflects a technical adeanIn this sense, it is protected as
software and computer programs (Gide The technical (digital) idea
embedded in the business method hasetmew and inventive; i.e. novel
and non-obvious).

* Option 2:The US Business methods can be patented as long as they are in
‘the technological arts’; that is, éhbusiness methods may not necessarily
be of a technical character, tbit needs to be implemented via
computers/software to get the prdten. (This meets the UN’s definition
of technology: ‘a combination of agpment and knowledge’ and is in line
with the basic patent law principléCriteria: The business method idea has
to be useful, concrete and tangiblsukés have to be provided). However,
more recently the US has turned towards:

e Option 3 (US considerations): There should be no technical or
technological restrictions on the tpatability of business methods: Any
new idea of doing business (i.e. business method) should be able to be
patented (Criteria: The business method idea has to be useful and
concrete).

It follows that Amazon.com could not have obtained a patent for their
‘one-click system’ in Europeander current legislation.

Just as with computer softwaresdissed above, one of the arguments
regarding why business methods shobtd protected under patent law (as
opposed to copy right law) has beenirfqpose a novelty criteria regarding
technical progress or advance, so ttied idea is not easily imitated (c.f.
Option 1). However, if Option 2 or 3 listeabove is adopted instead to the EU
patent law, this will result in a fundamentdlange in the nature of patent law,
making an informal exemption of the criteria of novelty, as it becomes

impractical to judge what is novel whérere is no criteria of technical



progress. The controversiesgarding the various above options form part of
this paper.

Similarly, much symbolic materiand creative expression that service
firms (e.g. retail, architeate, etc.), as well as some manufacturing (e.g.
consumer electronics), previously proeztizia copyrights or trademarks have
now also found a way to be protectedeby. design patents. These were some
of the results of the EU fifth framework project ‘Patents and services’
[Contract no ERBHPV2-CT-1999-06].

Thus, although protection of symboheaterial and creative expression
have increased the scope for copyrights and trademarks in the electronic age,
the patent system protecting product anacpss inventions is still of primary
importance, and even increasing in application, for most sectors in the new
economy. The rationales for protecting ideas embodied in product and process
innovations, especially in relation to te&ctronic era, ilinow be discussed

in detail.

[I. Moral rationales. Human rights

With respect to moral rationales for IRR&e argument is that the law should
provide remedies against those who appate ideas of others. A person who
has devoted time and effort to create siting has a right to claim that thing
their own (see “A. The ‘natural righto claim the intellectual property”
below), and also has a right to obtain some reward for all their work (see “B.
The natural right to compensatioand reward” below). The principal
advocator for this idea was Jean-Bapt8mbroise-Marcellin Jobard who, in
the beginning of the nineteenth ceptwvrote on the moral aspects of human

rights.

A. The ‘natural right’ to @im the intellectual property

Ideas are protected under the principfe‘natural law’, in the sense that
somebody’s idea is a ‘natural right’. iEhconnotation signals some kind of
‘property’ and is to be seen in cordtao ‘positive law’ where the society
gives one some kind of ‘privilege’.hlis, under this patent law rationale, a
person has the natural property right on their own idea and society is morally
obligated to recognize and protect thisgerty right. This can be compared to
man’s natural right to the fruits dhis labour. Basically, everyone has a

permanent and inalienabletaeal right to the sole dposal of themselves and
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their work. The term ‘monautopoly’ @aning monopoly of oneself) is used.
Thus, under natural law it is societydsity to protect the inventor, and (as
discussed in section “B. ®matural right to compensation and reward” below)
to secure the inventor a fair sharetwé reward when exploiting the inventor’'s
knowledge and ideas.

The name ‘intellectual propgrtright’ has some kind ofespectable
connotation ‘property’, in stead ahe more unpleasant thing ‘monopoly
privilege’. Fritz Machlup and Edith Reose (1950) argued that the term
‘intellectual property right’ (as opposed ‘intellectual monopoly privilege’)
was a very deliberate choice on the pérpoliticians working for the adoption
of a patent law in the nineteenthntery. This period was for liberty and
equality and against privileges amnabnopolies of any sort. Patent law on
inventions based upon a ‘monopoly prage’ would be rejected, but as a
‘natural property right’, te patent law would be jtiBed or accepted. ‘What'’s
in a name’ is apparently important.

However, the arguments againste thnatural right’ to claim the
intellectual property are manifold:

Whereas theory on natural rights is generally accepted for literary and
artistic work, as these have a perfeathcided character of individuality (or
personality) and are therefore regardedliasnct works, it is often denied in
relation to technological inventions. Thasic argument is that technological
inventions are mostly a social eation of collective, cumulative and
interrelated work to which we alloatribute, and therefore, no one person
should be able to claim the propertyuE, it is proposed that the IPR system
decreases the moral rights for most suibgrs to the system. This argument
was put forward by John Lewis Ricarffeephew of classical economist David
Ricardo and member of the EnglidRharliament), who argued for an
abolishment of the IPR system in the mid/late nineteenth century. The
argument was also put forward by ArddPlant in 1934. Birgitte Andersen
(2001) used patent statistits illustrate how espedig within electrical and
electronics (including informationnd communication technologies, micro-
electronics and electronic componene)hnological trajectories increasingly
rely on broader knowledge bases, and have also become less concentrated in
the sense that a range of differefimms now participate in the same
technological evolution. Aus the social origin of inventions (also termed

distributed innovation prosses) is a fact of lifewithin electrical and
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electronic technological djectories. Research on patent scope by Robert
Merges and Richard Nelson (1990) (discdssesection V) ha also revealed
how inventions happen along multi-product trajectories that are cumulative,
path-dependent and complex, in thensge that each innovation along the
trajectory relies on own or otte current or past ideas.

It closely follows that patents otechnological nventions within
electrical and electronics might be unfaind actually against the principle of
natural rights, as the IPR system in this case may prevent the inventors from
using, or appropriating from, their owneigis they collectivglhave been part
of creating, as someone els®s been granted the IPR.

Finally, the ‘human rights’ argumehas also often been challenged by
the argument that, due to the specifature of an idea (being non-rival and
able to be consumed jointjyst as a publigood) there is no natural property
on it. The argument emphasises that aellectual property ght on an idea is
an artificial right imposed by governmemtotecting the production and trade
of things embodying the idea. Basicaliptellectual property is about the
‘control of a market’ for things emplayg ideas, and this has nothing to do
with the natural propgy right argument.

B. The ‘natural right’ to compensation and reward

As explained above, under ‘natutalv’ it is not only society’sluty to protect
the inventor, but alsto secure the inventor a fair share of the reward when
exploiting the inventor's knowledge. Ithis context, theinventor’'s effort
ought to be both compensated and rewarded. The idea is that it would be
immoral if the law lets everybody use thverk of an inventor without their
consent and without compensation or gglént in return. The rationale is
basically that justice requires thatcsgly compensate and reward its people
for their services in proportion to whtitey cost and how useful they are to
society. The system believers here comisttie most appropriate way to secure
inventors is by issuing IPRs.

Then again, the arguments against the ‘natural right’ to compensation
and reward are also multiple:

It may be argued that it is a problem that the IPR system is ‘general’
and compensates and rewards equdlipavel technological ideas. Although
many inventions are the result of gredifort, it has often been argued that

there are also many accidental inventiangd insignificant activities which do
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not deserve compensation and rewardn&@ven argue that a patent should
only be allowed on inventions that aretpaularly expensive and particularly
novel. However, in this paper it @rgued that most often inventions are
generally not accidenitaScientists can hope for lkg accidents, but to invent

the unthinkable and complex, scientists must specialise. Also, in IPR law
today, inventions are not patentablé they are ‘obvious’, meaning
discoverable at low cost. Yet, theotblesome question of what ideas are
novel enough to be granted patenbptpction will be faced with great
challenges in the digital age. Atemextreme, there is nothing new under the
sun. At the other extreme, every diffetecombination ofdigital ideas (e.g.
source codes in software) or every différapplication ofa digital idea (e.g.

in music and computer games) constitutes a new idea. In specifying the
criteria of patentability, the designeo§ any patent system must select a
position somewhere on the spectrum marked by these extremes, and the
problem-solving for this seems to becoeven more ambiguous within digital
and micro-electronics where new comdtions are producenhore easily or

with very little effort. This difficultyis also why many independent experts, as
well as the software industry incluj IBM, are against a broad criteria
regarding when a businesstimed is eligible for a pat#, as defined in Option

2 and Option 3 in section | diiis paper. The issues were raised at a meeting in
the Danish Parliament in Febru&2902, on the harmonization of EU’s policy

on computer-implemented inventiongeéssection I). Basically, the broadest
Option 3 even goes beyond the basic primgpf current patent law, which is
based upon a science-basethgple of a technical otechnological criteria.
Experts would say that a too broad definition is not operational in practice.
Without any technical criteria it is veryfficult to judge an kgible criteria for
granting a business method patent wibpect when it novel and un-obvious.
With a vague novelty criteria we end patenting too many trivial inventions,
and the IPR system becomes inefficient. These are the concerns raised against
the US systemHowever, when discussing theffdrent options there is no
conceptual reason why a business method needs to be technical or
technological implemented (c.f. oipns 1 and 2 in section I). Many
knowledge-based firms from finance surance and other business services
operating in the EU would argue for phementing the US system in the EU.
As argued by Navision (at the mewgion the harmonization of EU’s policy on

computer implemented inventions iretBanish Parliament in February 2002,
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see section 1), many of their inventioregarding new ways of doing business
are very resource demanding and therefore need protection. Also, the
competitive advantage from many of theiwentions is in the way they do
business (i.e. their business methods)] Navision saw no reason why such
ideas should result in technical pregs, although they are implemented via
technology. (Hence Navison supported Opt? in section I). A matter for the
knowledge intensive business servicesalso that thetechnical progress
criteria on the legal protection of busasemethods (as defined in Option 1 in
section 1) place many knowledge-basdulisiness services in unfair
competition against software firms, as software firms then will end up
controlling the rights to albusiness methods as they master the technical part.
This latter point is very interesting, because since the above mentioned
meeting on harmonization of computanplemented inventions Navision
(http://www.navision.com/) has been boudltMicrosoft Corporations and is
now part of the corporate group ‘Microsoft Business Solutions'.

Finally, in reality, there is not aedr line between, (i) when a business
method is a technical advancement in itself, and when (ii) the method is of
non-technical charactéut still an invention in théechnological art as it uses
computers/software to be implemented. Hence, as reviewed by the EU (see
EU’s hearing on “Industrial Property’section 1), many business methods
inventions implemented via computersdasoftware and patented in the US
can be argued to be of a sufficient teclahcharacter to be patented in Europe
and in Japan. It evident weeaglealing with complex issues.

‘The theory of the innowar’'s head-start profit’ is also used as an
argument against the reward rationaleifaustrial inventios. The argument
is that if an inventor is really ahead other inventions, then the time interval
before catching up and imitation have happened (which is difficult as it
requires learning) shouldrabdy secure the inventprofits and rent for their
contribution; thus there is no need fmvernment to reward inventions in the
first place. However, book-publishing,rfexample, where imitation is easy,
would still need to be ptected under ‘the theoryf innovator’'s head-start
profit’ principle. The essential issue is the rate by which new ideas spread (i.e.
the rate of imitation and catching up). The faster the speed, the more
protection is needed to ensure resvafhe slower the speed, the less IPR
protection is needed to ensure rewdidwever, lock-in is also an important

factor when understanding reward systelys argued in the section “A. The
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innovation enhanced competition andatare of ideas’ argument” (within
section 1V), the new electronic age is more prone to increasing returns
dynamics and lock-in to particular trajedes, so reward from ideas can be
appropriated without pateptotection and unfaingloitation might occur.
However, the social origin of inventions is the strongest argument
against IPRs as reward system. Jalewis Ricardo argued in the mid/late
nineteenth century that, al useful inventionslepend less on any individual
but build upon many peoples’ contributitmthe progress afociety, and that
the next novelty on the road can belyta range of inventors, we should not
reward those lucky enough to be thestfito hit the novel technological
solution. Furthermore, due to the randmss of the system regarding who hits
the technological solution first, andtho contributed what, it is almost
impossible that the reward goes to those who deserve it. In addition, it can be
argued that the patent system on avereguses more losses than profits even
to inventors, as inventors then haweepay for using their ideas when other
people have patented them. Especialithin complex products and processes
it is common to have many contributions from numerous companies. As
examples, we can mention new-clear energy, semiconductors, medical
appliances, consumer electronics, aanestic appliances, including such as
DVD, digital TV, MPEG digital vide systems and mobile phones. This
means licensing and cross-licensing idaat of life for electronics. This
problem that inventors pay to use thaivn ideas (assuming that all inventions
have a social origin and only one indiugal or firm gets rewarded), could in
principle be solved by rewarding invens with cash rather than temporary
monopolies. This reward systemowd however not solve the problem
surrounding the social oiiig of inventions whereeveryone deserves a fair
share for their effort, as it is impos®bio calculate the effort-share that has
been conducted on an individual badssically, the patent system here is
viewed as inflicting injury upon others #@sis impossible to compensate or
pay rewards in proportion to efforbeducted and the service provided to

society.

[11. Economic incentiverationales. The social benefits from patents
The rationales for the IPR system hare based upon ‘political expediency’,
rather than a ‘natural right’ argument. It is believed that, by establishing IPRs

on ideas, this will create a variety different ‘economic incentives’ in the
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behaviour of inventors. Basilly, the efficiency of amcentive system is that
it drives people to do things theyowld not otherwise have done, and these
incentives will thus result in some rfit to society as a whole. This
endorsement of the social benefitslBRs on technological inventions is the
one that has become generally acedptThe incentive arguments can be
divided into “A. Incentive to invent, be creative and innovate, as well as
motivating the direction of such”nd “B. Incentive to use and allocate

resources more efficiently”. These will now be discussed.

A. Incentives to invent, be creative and innovate, as well as motivating the

direction of such.

The basic proposition of classical econsts including Jeremy Bentham in

1795, Adam Smith 1776, Jean-Baptiste 8a$803, John Stuart Mill in 1848

and John Bates Clark in 1907 (reved by Arnold Plant (1934), Fritz

Machlup and Edith Penrose (1950) &igtven Cheung in Palmer (1986), as

well as cited in Ruth Towse and Rudblzhauer (2002)) is that, as IPRs

provide ‘the prospect of reward’, ighin turn encourages creative and

technological advance hyroviding increased incentivés invent, and invest

in, and further develop new ideas. In fatthas been argued that the striving

towards temporary monopolies in industsythe most effective stimulus to

technological progress, so the grantofgemporary monopolies to inventors

are necessity in society and thatheiait such the inveion inducement would

be weakened. However, the ‘IPR-induced incentives to invent’ rationale rests

on two assertions:

® Not enough inventions will be made without effective incentives:
neither invention nor exploitation of inventions will take place unless
inventors and capitalists believe they will yield profits which make it
worth their while to make theefforts and risk their money, and

(i) IPRs are the cheapest and most effective way for society to hold out
these incentives.

Along similar lines, it has been argued that even if the IPR system is
not the most essentiengredient to make peoplavent and innovate, it helps
when it comes to motivating the directiohsuch. That is, dg the inventions
with most commercial opportunities will be explored for profit purposes, so in
that sense it promotes ‘useful invems’ (i.e. those people want). Basically,

the classical economists argued thaR Iprivileges offer prizes to creative
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minds, in the sense that arouses thatalgpowers and gives them a direction.

However, while there is agreemenathndustrial progess is desirable
and inventions are necessary for indastprogress, there is less support for
the above mentioned two assertiohise arguments are outlined below.

Challenging assumption (i) above: Not enough inventions will be made
without effective incentives:

Most significant, other classical economists including Frank William
Taussig in 1915 and Arthur Cecildgeiu in 1920 (reviewed by Arnold Plant
(1934), Fritz Machlup and Edith Penrd4®50) and Steven Cheung in Palmer
(1986), as well as cited in Ruth Wee and Rudi Holzhauer (2002)) argued
that patent rights are superfluous amshecessary. The basic argument is that
inventions happen without patents iags inborn fromchildhood and often
accidental. Therefore, the patent system, as an incentive mechanism, will not
increase inventive activity. However, asgued in “B. The natural right to
compensation and reward” in sectidh inventions are generally not
accidental and scientists must specialise. Even to develop a new software
programme takes three hundred yearserms of person hours worked (see
IBM statement cited in ‘BThe IPR context”, section I)).

Kenneth Arrow (1962) argued thattaugh property rights in ideas are
clearly useful when it comes tairaulating inventive activity, they are
nonetheless inferior to direct governmamgestment in inventive activities.
His argument was thaven under patent law bagiesearch is bound to be
under-rewarded. (This shall be seen to bghiarp contrast tthe ‘social origin
of inventions’-argument where the patsgtstem is inefficient because it over-
rewards the patentee, resulting in a vgr@tindividual and social costs - See
sub-section below orf Challenging assumption (ii) above: IPRs are the
cheapest and most effective way for society to create these incentives’).
Kenneth Arrow basically gave threeasons why patents under-reward the
inventor and therefore do not stimté inventive activity. They were:
‘uncertainly’, ‘indivisibility’ and ‘appropriability’:

Firstly, producing an invention isssociated with a great deal of
‘uncertainty’. Kenneth Arrow argues that for any given set of inputs in
commodity production the firm knows the outpor, at least, the risk factors
are pretty certain, so the firm can chadise inputs so as to maximise profits.
However, invention production is inheteuncertain in the sense that the

inventor cannot calculate the risk @msmany other risk-baring or spreading
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activities. Basically, invention is morencertain than the weather, as with
modern technology you can latst predict the weathar the short run, even

if you cannot control it. With inverdns you cannot even gutict probability

or risk in the short rumor can you conttdhe outcome. Hence, for the risk-
averse, Kenneth Arrow argues that the patent system will not create optimal
inventive effort, but under-investmegnin comparison to government
investment in inventive activities.

Secondly, there is the problemathideas or information are by
definition ‘indivisible’ commodities.The basic argument is that although
Kenneth Arrow in principle agrees withe transaction cost argument that the
only way to trade or share ideas ioformation is by protecting it by a
property right (see section V), he stiligaes that such an IPR is inefficient
because the inventor is loosing control of its use. Once the idea is shared or
sold there is no need for the user of tea to come back for more. That is,
the use of the idea is infinite and it neY@&ces decreasing returns to scale or is
used up, so the nature of sharingt@ding ideas on the market is very
different from other intermediates @ommodities. Use of ideas does not
depend on the rate of production as witheotintermediates, such as e.g. oil.

In that sense, even if the seller aventor retains some intellectual property
rights, they still loose control of the idea for all-time exploration and
exploitation purposes. Although this gament can also be applied to
knowledge embodied in intangible digitatoducts, it should be emphasised
that the product cycles within eleatrics and software and communications
are generally very short so the consumers need to return to the market again
for new products or updating of oldgolucts. However, as the user-interfaces
with these products (e.g. software pengmes) usually invee ‘learning’ (see
section 1V) the consumers tend to update products rather than chose new
types, so it can be argued that theeintor does not necessarily lose control
over ideas implemented in all knowledggsed products or processes.

Also, in a completely different typef indivisibility argument put
forward by Arnold Plant (1934it can be argued thal|though inventions are
socially constructed from a bundle ofnsulated past and current ideas, the
patent is granted on the ground of thk favention. That is, marginal patents
do not exist, but the person who hits tight note at the right time gets the
full monopoly reward on the particularvention, and the rest participating in

the social activity of inventing are left out could also be speculated that this
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lottery version of the patent systemight lead to uder-investment in
inventive activity for the risk averse.ift interesting toee here, how Kenneth
Arrow (1962) focuses on how the IPR system under-rewards the one who has
been granted the patent right, while Arnold Plant (1934) focused on how the
IPR system over-reward the patentee.

Both indivisibility problems regardg the intangible nature of ideas
(c.f. Kenneth Arrow), and the social negwf the origin ofideas (c.f. Arnold
Plant), can also be considered as ‘appability’ problems. This is the third
type of setback of the IPR systemhich Kenneth Arrow (1962) explicitly
mentioned. Other appropriability problemse that the owner of the idea may
not be able to exploit it as effectively athers, and due to oertainly this risk
is unknown, so the risk averse may decide against making the idea.
Furthermore, not all inventive effortseaeasy to appropriate from, even if
protected by a intellectual propertf.g. with positive externalities society
also benefits from inventive activitynd as all benefit does not go exclusivity
to the inventor, the inventor may fasahder-rewarded. Also, a patent does not
prevent anyone from thinking abotite patented idea, and through pure
inspiration produce a differentompetitive product not embodying or
rewarding the original idea. Accangy to Kenneth Arrow (1962), these
phenomena have negative implicationstfa ‘incentive rationale’ for patents.
Kenneth Arrow argues that inventors ghi prefer to keep secret their
inventions (as opposed to patent theas),once the idea is told anyone else
can benefit. Especially products tltain only become a commodity by issuing
an IPR, as is the case with many digital products and processes (e.g. software,
music computer games, business hods, etc.), appropriability problems
become severe. With the introductiontile home PC, developments in digital
recording and play-back tegiques, and the use of the Internet as transmitter
and content holder, the enforcementmfalty collection in IPR based digital
material has proved difficult and some instances impossible.

Appropriability problems for the inventor also includes the problems
of transaction costs in the markegi and licensing of ®ehs, intellectual
property rights enforcement, portfolio neging of ideas, etc. Such costs shall
not be underestimated when investigatproblems of incentives. Another
cost argument is that, as inventioal®ng trajectories are cumulative, path
dependent and complex, in the sense ¢laah invention relies on other past or

current inventions, the patent systerar@ases the costs for most subscribers
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to the system. That is, although devel@minrights are free of royalties, the
subsequent production and trade rigiitsbodying the ideas are not free, and
as there is no point in developing ideayou cannot use them or control their
use, the development and production4sghre intertwined in reality. Thus,
the technological interrelatedness wofventions might result in under-
investment in inventive activity if idease protected by intellectual property.

Finally, it should be noted that neality most inventors are employed
by a manufacturer or capitalist, or they find themselves in a bargaining
situation where they have no option butstll their patents or copyrights at a
price below their value. These bargaining situations or conflicts regarding
appropriability goes against the rewasgstem idea, both in terms of the
human rights issues discussed in a prevaagion and in termof the idea of
creating special incentives to inveiitius, Fritz Machlup and Edith Penrose
(1950) argued “If the inventors could rwipe to reap the fruits of their work,

... another theory could belsstituted for the weakendideory of the patent as

an incentive to invent: a theory of the patent as an incentive to venture capital
for the financing of the development apidbneer exploitation of inventions.”
Basically, it is less risky to financeghmplementation of an idea into products
for markets if the idea is covered by iatellectual property. The function of

the patent as a stimulus to the inventor’s financier should be given more
emphasis. The bargaining system andrthle of the inventor’s financier is
central to many industries, but perbBapost well known in the music industry
with respect to the power of thecord companies, which however might
diminish in the digital economy ifavour of organised digital publishers.

Challenging assumption (ii) above: IPRs are the cheapest and most
effective way for society to create these incentives:

The innovation incentives argumenb@sed upon the idehat the IPR
system costs nothing or only impose trivt@sts. In that sense society gets
something for almost nothingdowever, a range ajther thinkers, including
Arnold Plant (1934), argue that heavycisb costs are unavoidable. That is,
even if you achieve certain ends frahe IPR system, there also are certain
costs which are not insignificant. Social costs include several subject matters,
as follows:

(8) The opportunity cost of investment in arbitrary technological
trajectories. Diversion of activity caused by éhpatent reward system can be

into less productive channels. The divenscould be from inventing in one
17



field of research into other less protlue pursuits, just because patent
protection can more easily be obtainedaa higher extent be enjoyed in that
field. Arnold Plant (1934) put forward éhargument that the patent system
provides specific favourableonditions for certainypes of inventions and
thereby diverge the activities in sety into arbitray solutions. Thus,
technological trajectories will beconaebitrary. Hence, although Arnold Plant
agrees with the rationale that patetdsa certain extent stimulate inventive
activity, he still argues that on balance they are inefficient and cause harm to
society. Within corporate strategic nagement it has also been argued by
Kevin Rivette and David Kline (200@hat research andevelopment (R&D)

and branding tend to be pursued in th@seas in which patents can help to
establish a market share. These are mmtessarily the ‘best’ product or
process innovations. The strength of gotential patent posin is a leading
factor in deciding what research parsue. Kevin Rivette and David Kline
gave a couple of examples of this. Eithe bio-tech firm Genetics Institute
decides which versions of a drug tovdmp partly on thebest results in
clinical trials but also according twhich version can command the strongest
patent protection. And secondly, Gillettesensor shaver was developed from
mapping out the patent landscape for seven variations of the shaver.
Examining the strengths and weaknesses of the patent positions for each
design compared with the potential tsjathe shaver that the competitors
would have the most difficulty trying to imitate was chosen (twenty two
patents were thus formed as part of ‘the patent wall’).

(b) Administration and enforcement costs. Bureaucracy concerning
administrating and enforcing the IPR symstincludes costs of court personnel,
lawyers, IPR portfolio managers, others engaged in patent applications and
litigations, royalty management, etc.

(c) The monopoly or anti-competition costs of ‘blocking patents':
Setting territories. The extension of monopoly pew over individual firms
often goes way beyond the scope of anvildial patent. The issue of strategic
patent blocking put forward by KeviRivette and David Kline (2000)
becomes relevant here. Basically, sitbe strength of the potential patent
position is an important factor in ddoig what research to pursue, it is
important to consider how patent pasis are strategidgl established.
Building a wall of patents around egory-leading products can help

companies defend against imitators and can secure market share. An example
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of the importance of patent walls arouedhnological webs is in the strategies
of firms. Firms are afraid of speciahg too narrowly. Many firms adopt the
policy of always being at 'all platformdt is important to be (i) a part of
setting standards in controlling y& of delivering and receiving and
consuming software or digital basedntent (here hardware in relation to
broadcast and electrizntechnologies are central),sfuas it is important to be
(i) good in the main activity of softwarer digital content development. That
is, IPRs on content (e.g. software, neustomputer games, films, business
methods) and IPRs on the ways @fchanging the content are equally
important. Firms wish to control Bs on content as well as the pipes
(broadcasting, internet, intranet, othe#tworks etc.) in which the content
flows or is used. This is so in particular within media services in which
‘content’ and ‘broadcasting’ mergers taBkace for such reasons. Thus, in the
micro-electronic world in which value mainly created via royalties from the
‘flow’ of software and/or digital basedntent, it is important for firms to be
able to control this flow and not bdependent on other service providers.
Firms therefore patent hardware technasgo protect thevay in which they
can profit from their software or digital technologies.

Patent walls can be used to impdiseeats of patent infringement suits
to block potential rivals. This is increasingly common practice. The money
currently paid to IPR lawyers isnprecedented, as IPRs protect the key
competitive strategic asset (or intellectual capital) of many firms. It is not
uncommon for smaller firms to have insaféint funds to go to court, so when
major firms come after them, thewithdraw or make other special
arrangements with the company claiminffingement. Building a patent wall
around the product or process is not the only a way to hold back competitors.
If your competitor has patented anvention, but has not patented the
surrounding application-innovations, arpgorate strategy can be to patent
these, so your competitor is locked ofifurther developing the market, or is
at least totally dependent on you. Thighs essence of bracketing. It should
not need to be explained that suébrms of patent blocking reduces
competition and hence social welfare.

Owning IPRs lets companies déwe favourable partnerships and
licensing relationships. For example, stac collateral licensing agreements
between parties may provide firms witdwer cost components. Kevin Rivette

and David Kline (2000) explained holdell avoids paying IBM millions of
19



dollars in royalties ttough such an agreement, making Dell more price
competitive. Yet, as one firm is not powerful enough to set standards alone,
and to avoid the existence of mandatstgndards, cross-licensing has often
been the solution. MPEG-LA (with mg major firms collaborating around
setting the standards in digitaldeio systems) is a good example (see
www.mpegla.com). Such collaboration is around common patent pools to
which they all file their relevant patentin that way firms share ideas, set
common standards, and royalties are ethaon the basis of the contribution
from the firms involved. Patent pootsin be based upon strategic choice of
partners, or it can be based upon an opehitacture, as is the case of mobile
phones’ operating systems. In an opesh@ecture anyone who can contribute
to the pool can joirand use or licensthe intellectual capal in the IPR pool
(so they are not exclusively for tmembers). In March 2002, Nokia (at a
Customer Relationship Managementrisihop in Espoo, Finland) argued that
an open patent pool architecture st only chosen to enhance common
standards, but also to avoid Microsoft situations where the winner takes all.
However, when it comes to sharing the royalties in more closed architecture
patent pools, accountability and baigng power does play a role. A good
example is the music industry, as men#&id in a previousection. Strategic
licensing markets are still in thenfancy, but waiting for the big boom.

(d) Opportunity costs in depriving others from using the most efficient
solution: However beneficial the patent mag for the inventor who receives
the privilege, the community will not automatically be benefited from an idea
if it is protected by an IPR, and this intuwdeprives society of the benefits that
would flow from the more widespreadse of these ideas. Thus, temporary
prevention of the use of the most eiint processes by most other producers
can be considered as a social cost. To reduce such costs, Merges and Nelson
(1990) argued for the idea for arRpolicy of ‘compulsory licensing’.

(e) Opportunity costs of depriving inventors what they had before
(assuming invention is a social process): Assuming that invention is a social
or collective process to which mangrtribute, the opponents of the patent
system argue that a patent or copyright deprives others of what they had
before (e.g. the opportunitp use the same idea tliae patentee now owns).
This in turn also deprives society thfe benefits that would flow from the
more widespread use of these ideas.

20



(f) The cost of patent races: As argued in section Il, the patent system
can be compared to a lottery in thense that most inventive activity is a
social process, yet those who win (i.d.the right notes at the right time) get
the monopoly while the rest are precldd@his might be one of the reasons
for patent races, rather than sensigenting strategies, despite being very
financial resource consuming. Another @agor patent races is also the fear
that competitors will be establishing patent walls or do bracketing, so you
try to patent everything yourself as fast possible. The firms inventing in the
area of broadcasting and satellite systbage, in an interview to an EU fifth
framework project [‘Patents and s@®s’; contract no ERBHPV2-CT-1999-
06] expressed concern regarding the huge resource costs involved with such
patent races, that are triggered mainly to protect against constant treats for
infringement cases or problems gaeding being locked-out of the

development trajectory.

B. Incentive to use and allocate resources more efficiently

When understanding the economics dR IRw Richard Posner (1992) focuses
on the static and dynamic effects widspect to resource allocation.

The static effects basically read; withoptroperty rights resources will
over-used or exhausted as none takes the costs imposed on other into account.
E.g. if none has the right to exclude other from using a piece of land all
farmers will put their cows there toage. At a certain stage this will impose
costs on the other farmers. The more cows on the land, the more they will
need to graze in order &ach the same amount ofgs. This will reduce their
weight in addition to exhausting theefl, and this is inefficient. (Notice
analogy to highway congestion). By priisang the land, in the sense that each
farmer each owns a share, the land willused more efficient, as the farmers
will include the costs each additional cow will impose to the system. By
making the rights transferable, the farmers that can use the resources most
efficient will end up using or owing mosf the land, as it make sense for the
less efficient farmers rent the land or sell. Hence, it should follow that with
intellectual property rights, ideas avsed or owned by €éhmost efficient
entrepreneurs.

Furthermore, the dynamic resource allocation rationale for IPRS,
suggested by Richard Posner (1992), sedidall propertyrights on land were

abolished so that a farmer owned neither the land nor the crop, the farmer has
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no legal remedy against another who s@pHence, in such circumstances,
the society will shift to other methods of subsistence (such as hunting) as it
involves less preparatompvestment. In the same way, in a world without
patents where anyone are free to usersthgeas, inventivectivity would be
biased towards inventions that couldhzdd secret, as well as biased towards
activities that involve nmimum preparatory investment. While an implication
here is that the investor and inventis not encouraged to conduct their
activities as they without an IPR wilhot be able to recover costs of
investment (i.e. pricing at marginptoduction costs means that firms do not
recover R&D costs) or expect any redathe main dynamic point is that legal
protection of property ghts creates incentives to use resources more
efficiently through investment in ahning and development of resources.
Basically, the case for recognisingida protecting rights in productive
knowledge rests on the assumption tregources for advancing knowledge
are scarce. Firstly, without propertights on productive knowledge, it is
argued that effort will be directed toward activities where rent can be
appropriated more easily. Secondly, ttesources that are finally devoted
towards knowledge creation will be ats more efficient if the knowledge
output is protected by an IPR. This mschuse of inventors’ drive to maximise
the economic reward from IPR protedtinventions, in which innovation-
enhanced competition encourages imees to come up with the most
competitive product or process that use resources most efficient, or hold a
desired new attribute, or both.

However, there are many arguments against IPRs as an incentive to use
and allocate resources more efficiently:

A standard static efficiency argumeagainst the IPR system is that it
increases the price for the consumer and therefore reduces welfare. That is,
under neoclassical theory the marginadtoof production is equivalent of the
price of production (MC = P). Howeveais the manufacturer also has to pay
royalties ‘R’ to the inventor of the pduct that they produce, the price of the
good exceeds marginal costs (MC + RP¥ This would at first hand seem
inefficient and decreasing social welfarowever, the system believers argue
that ‘R’ necessarily redicts the costs of having property right system
enforcing more efficient allocation ofseurces (just as the costs of having a
fence between two farmers separatingrthaimals). But, the answer from the

system disbelievers here would naturdléy/that the social costs often goes far
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beyond ‘R’ that is treated & trivial cost.A full list of social costs of the
system was discussed in the sub-section abGheltenging assumption (ii):
IPRs are the cheapest and most effective way for society to create these
incentives’.

More radically, Arnold Plant (198 argued that, whereas property
rights on land under property law useful as it creatawore efficient use of
scare resources, property rights on ide@sof a very diffeent nature. Arnold
Plant argued that IPRs are not the emugence of scare resources as in the
property rights on land case, but they e deliberate creatn of statue that
creates scarcity. In that sense imtelual property law cannot be compared
with land property law. Arnold Plant ge®n to comment on the social costs
of making ideas scare, which helibees causes more non-optimal or
inefficient use of resources.

Paul David also argudabat fences in knowledgbased sectors have
quite different consequences than fences for livestock. E.g. Paul David (2001)
argued in his report “Will building‘good fences’ really make ‘good
neighbours’ in science?” to the Bpean Commission (DG-Research) that,
fences in the information spaces (esplgiwithin scientific communities)
shall not be confused with fences for livestock from neighbouring farms. The
nature of the two subjects is very different is agreed that fences separating
livestock from neighbouring farms is effgit as such will prevent the animals
to wander to graze and thereby destitoy provender of the animals already
pasturing there. However, Paul Davargues that information spaces in
scientific communities is not subjetd being ‘over-grazed’ but, instead are
likely to be enriched and rendered more accurate, and more fully documented
the more researchers are allowecttiomb through the ideas and information
feeding into science. Paul David argudat it is through wide and complete
disclosure and the scepticafforts to replicate noveesearch findings, that
scientific communities build bodies oéliable knowledge. His report was
written to promote greater awaressefor the European Commission (DG-
Research) regarding the beitebf collaborative scientific research in general
and Internet-based collalaions in particular.

Sidney Winter (1993) argued thathadtigh it might be true that patents
lead to more innovative effort, fromsocial welfare point of view, the IPR
system does not necessarily lead to neffieient allocation of resources. He

argued that inefficiencies might occumpihtents are granted to inventors at an
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early stage of a technological trajegto¥Vhen a new trajectory is still being
explored by a variety of inventors, aarly granting of patents might disrupt
and deprive the free exploration phased we might be diverted in an
inefficient direction. However, the sysh believer would argue that patents
are granted early (i.e. before invemti has been carried to the point of
commercial feasibility) in order to heauff costly duplication of expensive
development work (see section V). Furthere, the need for an inventor to
avoid a technological regiarccupied by a patent holdeill increase the cost
of making a new economically compal&lnvention. From a technological
and economic point of view, this might result in inefficient technological
trajectories. Also, a system withr@tg IPR protection may result in more
resources devoted to expensive invantiwmd innovative R&D effort (in order
to avoid a technological region occupieg a patent holder) rather than more
cheap imitative effort. Hence, Sidn®&Vinter argued how resources allocated
to inventive activity might be allocated inefficiently or sub-optimally under an
IPR regime (see sectionfdr further discussion).

Brian Arthur (1986) argued that imdustries where the fixed set-up
costs are high in compaois to the cost of repduction, individuals and
organizations have a strong incentive to identify and stick with a single option,
which in turn will lead to inefficient allocation of resources. This is certainly
the case for knowledge and informatibased products and processes. The
basic argument is that, from a technobtagditrajectory pointof view, high
fixed set-up costs create a high pdfy4or further investments in a given
technology, especially if the marginabsts of reproductions small as in
digital products. Bill Gates argues thaith intellectual property, the upfront
costs are what it's allbmut: “Say a piece of seffare costs $10 million to
create and the marginal costs, beeauit's going to be distributed
electronically, are basically zero”. Ontiee costs of development have been
recouped, “every single additional unit is pure profifiall Sreet Journal,
August 23 in 2001). Such increasing resuta scale also make it difficult for
other firms to enter the market, everthiéir technologies or ideas are superior,
as they start at smaller scale anghlerr unit costs of production. (By moving
to larger production runs, fixed costan be spread over more output, leading
to lower unit costs of production which its turn spill over to lower prices.
This makes the technology more attiae and more will adopt, leading to

even lower unit costs andiges, and so forth). Thus, in this fashion, IPRs may
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encourage investment in arbitrary absoptimal technological trajectories and
thereby inefficient use of resources.

Kenneth Arrow (1962) argues thattlpatent system results in under-
allocation of resources to inveoti. He argued that under monopolistic
situations (even if temporary monopolyiaghe patent c&3, the incentive to
innovate will be lower than undeompetitive conditions. Although monopoly
situations will increase appropribility psibilities, Kenneth Arrow argues that
this is offset by the disincentives created by the inventor's pre-invention
monopoly profits. However, even undesmpetitive conditions allocation of
resources to invention will still béess than socially desirable due to
uncertainly, indivisibility and apprombility problems (see previous section
“A. Incentives to invent, creativityral innovate, as well as motivating the
direction of such”). To solve thislatation problem, Kenneth Arrow argues
for government involvement and government expenditures, and he even
suggests thinking aboutlternative methods of ecopensation and reward
systems. The problem is just how muchallocate to inventive activity, as
uncertainly will always be therédowever, Paul David and Trond Olsen
(1992) discuss that Kenneth Arrow’sgament on ‘loss from monopolies’ rest
on the assumption that the monopolist isvaty using their patented idea, but
that this is only the case for a short brief period. PauDavid and Trond
Olsen argue that the information $mler from IPRs is the overruling
rationale, and that this is indeed vee# enhancing (See section “V Economic
rationale of organising sciencetechnology and creativity: Increased
information spill-over” for discussion on the rationale of spill-over from
IPRS).

V. Increased competition and ‘market protection of entrepreneurial

talent’ rationales: Industrial development from patents

The rationale of enhanced comgpiei and the ‘market protection of
entrepreneurial talent’ can also be regarded as ‘political expediency’. Here it is
believed that, by establishing IPRs deas, this will create industrial
development and social welfare through enhanced competition (see section A
below) or through market protection ehtrepreneurial tafe (see section B

below).
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A. The innovation enhanced competition and ‘nature of ideas’ arqument

The fact that knowledge can be consurnjoegtly, and can be reproduced very
cheaply means that it has some of the qualities of a public good (usually
referred to as the ‘expansible’ or ‘noral’ aspect of a public good). But,
unlike a public good, it is possible for theeator of an idea to exclude others
from using it in production and trade, by use of an IPR. This rival aspect of
ideas embodied in production and traxfegoods and services is believed to
stimulate innovation-enhanced coatition, by providing incentives to
innovate in using scare resources meificiently or inventing the next new
thing. Thus, IPRs are here believed to stimulate a competitive dynamic
environment as well as to shgthen continuous innovators.

However, there are many contrary arguments in the literature.
Although the arguments for patents in tb&se rest on thesgertion that IPRs
are the best way to stimulate competi, it is clearly debatable whether
society experiences more competition by creating temporary monopolies. The
whole argument of corporate strategsesrounding IPRsral strategic patent
blocking becomes relevant here.

Whereas Kenneth Arrow (1962) arguehat patent grants lack
sufficient blocking power for the invemt who cannot fully appropriate from
their idea (see above sectioiisand V) so there igoo little rivdry; others,
such as Arnold Plant (1934) argudétht patent monopolies provide such
extreme privileges and appropriation ogpaities to theinventor against
other producers and even the consum@ee above section V) so rivalry
becomes reckless. Both cases are competition distorting. Along similar lines as
Arnold Plant (1934), Robert MergesdaRichard Nelson (1990) argued that
inventive rivalry is goodfor inventive progress, but that too strong IPR
protection will distort such progrestue to patent blocking slowing down
cumulativeness. The basic argument is that, most innovations take place in a
social context, in the sense that complex and multi-component products are the
norm in many industries, and individupatents often cover only a single
component or sub-component. Basicalllgere is no simple ‘one to one’
mapping of products and property righitgit each product includes a variety
of IPRs of different types and withftlirent scopes and durations. The breath
of the patent scope is very impartdor understandinghe monopoly effects
of the patent system. Due to cumuletiess in the innovag processes, a

more narrow protection favours secondanyentions, but sacrifices the
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economic incentives that otherwise would be offered for breakthrough
inventions, whereas broad protectibas the opposite effect (as knowledge
has become scarce and costly for secondary inventions). What is the optimal
length and what is the optimal breath ptent protection in a cumulative
innovation process is difficult to sayRobert Merges and Richard Nelson
(2990) illustrated how history has showhat strengthening IPR protection
will not increase invention, due to thecreased costs of the patent scope.
Arguing that IPRs do help to reach certain ends, Robert Merges and Richard
Nelson discuss the idea of compulsdigensing to eliminate some of the
problems with too broad patent scopeamelling blocking power, and to
enhance more inventive rivalry.

When discussing patent blocking, weed to considewhat the patent
protects and what it does not protectvBlepment rights (i.e. the right to use
the idea to develop another idea)e amnot directly potected. However,
production and trade rights (i.e. the right to use the idea to produce and trade a
commodity) is protected through a pateNet, it could be argued that the
development rights are indirectly pected by the production and trade rights,
as there is no point in developing idea if you cannot use it for commercial
purposes. Steven Cheung argued in the volume edited by Palmer (1986) that
the exclusive rights to produce and traderoduct also imglexclusive rights
to improve a patented idea. “In shdhe rule for improvement would seem to
read: You may tinker with my patermyaway you please, but plan to pay me
when you produce any commodity over which | have some claim; moreover,
to avoid my possible excessive demaritisnay be wise for you to obtain a
license from me in advance”. Hence, a patent does imply some exclusive
rights on development to the extent tiia improvement is dominated by the
original invention. Hence, patent doking here isargued to destroy
competition. This is also why ‘pure ideas’i.e. laws of nature (physics laws),
theoretical principles (e.g. some matlaics), and natural species - are not
normally eligible for patent protectiofAn exemption being the controversial
right to patent gene-codes in some oegi of the world). Ranting such ‘pure
ideas’ would block innovation and conigien due to too broad patent scope,
and thereby also block progress for indias development and social welfare.

However, blocking power aimed to diminish competition is often
reached by corporate strategichbeiour surrounding patenting. Blocking

actions are channelled through patesgignments (i.e. outright transaction or
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transfer/sale of rights) or crossdinsing and patent pooling (i.e. each
participant contributes some to thevd®pment trajectory on a royalty free
bases). Such blocking actions are alfien used to produce immunity from
litigation because of théigh (and increasing) costs of infringement suits.
Thus, the value of patents essally depends on itsblocking power.
Therefore, as highlighted in sectidih, when making investment decisions,
firms lay out their patent portfolso when deciding which products to
commercialise and which technological ¢@pries to participate in. It is
essentially about positioning, but signadjiis also important in this game.

The historical evidence cited by ®dDavid (1985) and Brian Arthur
(1988, 1996) suggest various circumstanteg make a technological idea
prone to increasing returns and lockand therefore competition distorting.
Below it will be argued how such effects are reinforced in the intangible
electronic economy where wealthaken generated through knowledge-based
intangible products and processes saglsoftware and computer implemented
inventions (e.g. business methods, pater games, etc.). Although Paul
David and Brian Arthur emphasisdtbw lock-in can occur from random
events, this paper considers how IRfas enforce such lock-in mechanisms.
Basically, as IPRs on a locked-in idea generates profit over time, this
encourages corporate strategies to tateantage of such increasing returns
dynamics to generate lock-in situations. The basic argument is that the
dynamics of the electronic sectondathe power of IPR strategies and
positioning have implications for the value of IPRs, so it encourages anti-
competitive behaviour and enforces monopoly markets. The arguments
comprise:

(a) Learning effects and increasing returns to adaptation: In the world
of increasing returns to adoption aghin micro-electronic knowledge-based
products and processes, it is oftee tearning effects (learning by doing,
learning by using, etc.) that explain leitkdynamics. A key point is the quasi-
irreversibility of investments in wbh the cost of software conversion
increases over time due to increased learning of the specific skills and
habituation, while the costs of hardwanversion decreases in the sense that
it is more easy to make hardware tyfpecome compatible with other and new
systems, than to retrain people t@ uew software. The well-known example
researched by Paul David (1985) asr steady use of the 125 years old

QWERTY key-board, as opposed to the Dvorak Specific Keyboard which in
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principle allows an experienced typist type 20-40% faster. A more recent
example comes from IBM who in a meeting regarding the harmonisation of
the EU’s policy on computer implanted inventions in the Danish
parliament, February 2002 (see sectiorekplained how (against their initial
anticipation) their software patents l&stger than hardwarpatents, possibly
due to the importance of habitation dedrning effects of the consumers of
their software products. Basically, order to increase customer bonding (or
customer loyalty) firms today deliberatetlifferentiate in user-interfaces in
order to transfer specific skills to thadeuser. This strategy is adapted in on-
line supermarket shopping, on-line bankimgd also with repect to mobile
phones.

Another aspect of the learning effeds that, learning gained in the
operation of micro-electronic kndedge-based complex products and
processes also leads to higher retdrosn continuing useWith repetition,
individuals learn how to use products ma@ffectively, and especially during
interactive learning (as with micmectronic products or processes)
customers’ learning paths and expedes are likely to spur further
innovations in the same product or irlated activities. Inthat sense our
knowledge gets locked inttrajectories; we devep or use what we know
about, and we know about what we devedad use. It is imossible to change
path or advance in areas in which have no invested pre-knowledge, and
this has huge implications for the valaf IPRs in fundamental inventions.

The bottom line here is that techogical trajectories in software and
software implemented business methads enviable even without IPRs due
to learning effects. Indeed, this kind @ure learning’ effect of the firms’
intellectual capital is interesting as timvention is informally protected even
without the formal legal fraework. Hence, in this context IPRs serve mostly
as a mean by which knowledge embodied in software and some computer
implemented inventions can be esipdd for excessive rent creation.
Therefore, one should reconsider hdegitimate the market protection
rationale of the IPR system is melation to the knowledge-based micro-
electronic innovation systems.

(b) Network externalities and technological webs. Network
externalities occur when the benefits an individual receives from a particular
activity increase as otheradopt the same option. This enhanced appeal

attracts more users, reinforcing theséing advantage, and so forth. Network
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externalities are especialgignificant when a technology is compatible with a
linked infrastructure. VHS versus Batax is the text-book example: Video
technology VHS basically won over thetBmax video recorder system due to
the greater availability and variety &HS recorded products. In the new
economy of micro-electronic networksethetwork externdies are enormous
and reaches throughout social ambrporate networks. Furthermore,
technologies generally do not exist isolation but in an entire complex
network of different technologies. €hmessage here put forward by Brian
Arthur (1996) is to bud technological webs (This is what IBM did in the
1980s when their technological trajegt@f the DOS based system won over
Apple’s Macintosh based computer systems. IBM allowed technological
clones, as it found it difficult to create lock-in on its own). In this respect,
lock-in to certain institutional and tecHogical trajectories is enhanced if
they are coordinated or ‘fit' with activés of other institutios or technologies
and their development. Software isngmatible with hardware, ICT systems,
organisational structures of business andial relationships as well as other
standards. Hence, micro-electronechnological trajectogs do not merely
survive because of their technological properties, but because they are
embedded in an institutional set-up & economic or social system. The
bottom line is that the value from IPR®a@&nhanced if they are coordinated or
fit" with an infrastructure.

In this context IPRs can serve as a mean by which knowledge
embodied in software and other mi@lectronic productand processes can
be exploited after lock-in. Also, cobaration around IPRs can serve as a
means by which standards in softwaned other micro-electronics are set,
appropriated and exploited. The creatiorclafsed architecture (or exclusive)
‘patent pools’ or cross-licensing agreertseim which firms exclusively share
knowledge, and thereby trajectory dévelopment, is an example on how
firms collaborate around setting technotdistandards and jointly contribute
to lock-in and subspient exploitation.

(c) Informational increasing returns to adaptation: Individuals may
feel a need to ‘pick the right horse’ because options that fail to win broad
acceptance will have drawbacks later on. In that sense Brian Arthur (1986)
argued how network externalities derifrem the self-fulfilling character of
expectations. More gendlsg a technology that is wlely adopted enjoys the

advantage of being better known andtéreunderstood. For the risk averse,
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adopting it becomes attractive. Thuspjpctions about future aggregate use
patterns lead individuals and corporatidosadapt their actions in ways that
help to make those expectations cotmee. In this context we adapt our
actions in the light of our expectatioabout the actions of others. The fast
adoption (though information and coranication technology) by individuals
and corporations to some of the newcrotelectronic prodcts and processes
has surely been a resut some of this dynamism, and this has influenced
forceful technological trajectories ithe new electronic era. Given such
dynamics, unjustified rent from IPRs abted from informational increasing
returns may have occurred.

(d) Knowledge-based intangibles underpinning increasing returns to
scales As knowledge-based intangible products and processes in the
electronics age enjoy increasing retumscale (just as the IPR-protected
knowledge embodied in products or proce(sems have great incentives to
expand markets for such intangibldeas when protected via an IPR.
Basically, intangible knowledge-basepgroducts and processes such as
software, computer games, businesshoés, etc., can be consumed jointly
(just like genuine ideas in knowledgearkets), and can be reproduced very
cheaply, meaning they have some of the qualities of a public good. The speed
by which markets can expand for such pradus expected to increase in the
electronic age, as the means by \Whsuch information based products and
processes are reproduced and spreadnbe@bectronic. Being protected by an
IPR may allow market price substantial higher than marginal cost, opening the
possibility for unfair exploitation of ideadue to lock-in situations as markets
expand. Thus, in 1994 the UK’s Monopolies and Mergers Commission
(MMC) conducted an enquiryto the music recordompanies regarding the
high price of CDs, although they comtersially concluded in favour of the
record companies. The basic argument here is that although IPRs may initially
cover fixed costs of investment in nédeas, they might subsequently provide
a platform for unfair exploitation (bynarking price unfairly higher than
marginal costs) through lock-in. This mrn also has implications for the
existence of sub-optimal technologidedjectories or arbitrary technological

solutions, as discusgén section Ill.
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B. The ‘market protection of entrepremil talent’ for industrial development

rationale

It is proposed that effici¢dPR protection allows praforiented firms to enter
(or develop) an industry or market. i$hrationale of IPRs has also been
compared to that of tariff protectiodust as with tariffs, a monopoly patent
protects market entry and allows a fitmprice higher thathe marginal cost
of production. The idea is that a tpamarily production and trade privilege
will allow a firm or industry to dedep and mature, while it is protected
against new market entry. Edmundtdk (1977) argued that IPRs allow
breathing room for the inventor to irstein developmentwithout fear that
another firm will steal the idea. Furthesme, the temporarily trade privilege in
the form of an IPR should, just as wahtariff, help a firm or an industry to
cover the fixed costs ahventing and producing a new product. This IPR
rationale rests on the assumption thath temporarily production and trade
privilege is the best ground for entrepeurial talent to enter markets and
cause (or open new space for) industrial development and progress.

However, the rationale of ‘market protection of entrepreneurial talent’
for industrial development has been matter for discussion since the
introduction of the IPR system.

Comparing patent protection withariff protection and comparing
patent monopolies with monopoly privikeg in general tentb help patent
opponents and weaken patent defend&gainst patent protection during the
final shaping of the patent system in the nineteenth century was the free trade
argument. Basically, those for tariffs wdoe patents. It was argued that IPRs
are important for entreprengal talent to create ardevelop a market (just as
the function of tariffs for firms and indurges). Those against tariffs were also
generally against patents.

However, Jeremy Benthan who was one of the advocators for patent
protection argued that the exclusive page given to invetors has nothing in
common with general monopolies whicteao justly decried. Along similar
lines, Adam Smith (1776) argued tlathough monopolies itrade deranged
the more or less natural distribution stbck in society and where therefore
hurtful to society, a temporary monopalyanted to an inventor of a new
machine could be justified as a mesaof rewarding risk and expense and

thereby encourage new ventures.
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V. Economic rationale of organising science, technology and creativity:

I ncreased information spill-over

In order to secure a stream of invens and innovations it is important that
new ideas become generally known teisty. The argument is that, in the
absence of protecting novieleas the inventor will keefheir invention secret
and it will die with them. Hence, it im the interest of society to induce the
inventor to disclose thesecret for the use of futugenerations of inventors.

In section A below it is proposedahthis can best be done by granting
exclusive rights to the inventor fordin innovation in terra of efficient IPR
protection. Such exclusivegthits can be regarded as a contract the inventor
gets from government if the inventagrees to disclose the idea in question
(see “(a) Negotiated incentive to disclose ideas in libraries” below). As the
nature of an idea or information goodnien-rival, such excisive rights will
also help the inventor tdirectly exploit,or appropriate from, the idea as a
value driven intellectual capital, which it$ turn will provide an incentive to
share the idea (see “(b) Incentivedisclose ideas in trade” below).

The information spill-over effects from patents has also been taken
serious in the formal-modelling neoclassical economic literature. Luis Rivera-
Batiz and Paul Romer (1991) builpon Kenneth Arrow (1962)’s notion of
perfect knowledge spill-over once ideas drsclosed in a patent document (as
owners of ideas thereby have lost cohtfoappropriation from such ideas). It
can be said that Luis Rivera-Batnd Paul Romer thereby considered the
communication rationale of the patesystem. Basically, they incorporated
perfect knowledge spill-over and knowledge accumulation from patents
directly into an endogenougrowth model: “Holderof patents on previous
designs have no technological or legaans of preventing designers of new
goods from using the ideas implicit the existing designs. The stock of A
[knowledge or ideas] that can be gatuse, with no ampensation, by any
individual researcher isherefore the entire @tk of knowledge about the
previous designs, provided that theexists a communication network that
makes this information available”. (However, although an IPR does not
involve any research and developmeight, Luis Rivera-Batiz and Paul
Romer did not envisage a problem tlia¢ production and dde rights also
have knock-on effects on the researnld development right. Basically, what
is the point in developing if you cannekploit your idea, - so the spill-over

may not be so perfect after éllee section Ill for discussion)
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Hence, the rationale is that IPRs should help to facilitate the world-
wide sharing of ideas, creative effgriand new technologies nationally and
world-wide. It is believed that thisreates faster knowledge spill-over and a
more coherent technological and indistdevelopment, which in turn will
strengthens the national or globaloeomy. Thus the IPR rationale for
increased information spill-over can begarded as a ‘political expediency’
rationale. The arguments for sectionod “Economic rationale of organising
science, technology and creativity” aisalude the institutinal aspects of the
IPR system as an underpinning technology support system reducing
transaction costs with spect to information spill over in technological

development and trade (see section B below).

A. ‘Incentives to disclose ideas’ rationale

The ‘incentives to disclose ideas’ rationae&bout incentives to disclose ideas
in libraries and incentives to disclose ideas in trade:

(a) Negotiated incentive to disclose ideas in libraries. Patents and
copyrights, when filed, provide immediate information to rivals who can
incorporate such inteheir own knowledge bases even though they cannot
make direct commercial use of it. d&lrationale here is that patents are
necessary as incentives to induce ingentto disclose their new inventions
instead of keeping them secret. That perhaps there would be enough
incentive to invent without patents, lbey would not be disclosed due to the
inventor not wishing todose control of the idea. Hence, by issuing patents
protecting the inventions, inventors agredaligclose their inventions that thus
become part of society’s knowledge babe.avoid interpretation of patents as
‘privileges’ this argument has beeafeveloped as part of ‘social contact
theory’. In this statue a pent is not regarded agavilege granted by society,
but a bargain between society and theentor. Basically it is an exclusive
right or contract the inventor getstlifey agree to disclose a novel idea.

(b) Incentive to disclose ideas in trade: Secondly, a rationale is that
IPRs provide direct incentives for shagiideas through trade in the sense that
knowledge, by definition, faces increasing returns to scale. It can be argued
that although knowktge is not a new feature ohpitalist production, it is
taking on a greater weigim the globalizing economy when protected by an
IPR. Assessing this trend is compiented by the economic nature of

knowledge or ideas themselves. Thetfthat knowledge can be consumed
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jointly, and can be reproduced veryeelply means that it has some of the
gualities of a public good (ually referred to as the ‘expansible’ or ‘non-rival

aspect of a public good). But, like a public good, it is possible for the

creator of an idea to exclude oth&@m using it by use of IPRs, opening the
possibility for wider commercial explaition. As argued by Luis Rivera-Batiz

and Paul Romer (1991), establishing propeghts for ideas means a market
price higher than its marginal cost, iain tends to zero, giving rise to rents.
This in turn implies an incessant intiee or drive to expand the market for

ideas so as to generate greater rentthigtncontext, IPRs are in principle able
to create a market for knowledge.

Paul David and Trond Olsen (199drgued how patent monopolies
may improve economic welfare when thas learning extealities or spill-
over. The basic argument is that pdseimprove economic efficiency by
speeding up learning by doing and aké&ning the diffusion of existing
innovation. However, Paldavid and Trond Olsen decognize that there are
certain costs, as monopolies alsgpose some disincentive for continuous
innovations (C.f. KennetArrow’s (1962) argument aeribed in section Il
where the (i) efficiency gains from pats used to account for market failures
(i.e. not enough resources will be usedinventive activityin the absence of
patent protection), does not outweigke tii) loss from monopolies (c.f. the
view that monopolies impose a dis-inceatfor continuous innovations). Yet,
Paul David and Trond Olsen commeahten how Kenneth Arrow’s argument
on ‘loss from monopolies’ rested ahe assumption that the monopolist was
actively using a produion process embodying the patented idea or was
producing a good embodying the patentdeh. Paul David and Trond Olsen
(1992) argued that this ignly the case for a shodr brief period, but as
competition intensifies this use of the idea would end. However, the
monopolist would withhold the patefur licensing purposes. Thus, the long-
term rationales for patenting is basicailyexpand the market for their ideas,
and as discussed above this could proaideelfare gain to society in terms of
learning externalities or spill-oveRaul David and Trondlsen go on to
criticise that the national patent systems require patent holders to pay a
significant amount of annual fees and l{lexen after they stop directly using
their patented idea), reflecting theewi that patent monopolies are simply
imposing a deadweight welfare burden upon the economy.

35



However, several do not believe in the ‘incentives to disclose ideas’
rationale of patents:

As discussed by Fritz Machlup driEdith Penrose (1950), there are
many (conflicting) objections to suchrgain agreements that challenge the
information disclosure and dlpover rationales for IPRs:

» If inventors chose to keep inventiosscret, society will not lose much
because usually similar ideas are developed elsewhere, due to the social or
collective naturef inventions.

» ltis practically impossible to keep idesscret so the idea will be revealed
even without an IPR. Eager competitors will find a way to find out (e.qg.
reverse engineering, espionage)This argument resemble the
appropriability problem.

* Where an inventor thinks that thewll succeed in guarding a secret, they
will not take out a patent. Hence, this argument states that patents are only
taken out where the secret is difficto keep or whex others develop
similar ideas. Hence, there is a net loss in the system since rational
inventors would only use the patent system to restrict access to markets,
and would not cause disclosure of unique inventions.

» Since patents are only granted at a certain stage of an invention, the patent
system encourages secrecy in the development stage. Without patents,
inventors would quickly publish theideas under development to secure
recognition and fame. Thus, patenstgyns encourage secrecy and when
patent disclosure finally comes about, iatsa huge social cost in terms of
‘lost past disclose at the developmetdge’. It might even be argued that
if ideas are published before thdyave developed into patentable
inventions, ideas would ripen mogeiickly and would become available
for practical application elsewhere much sooner.

Sidney Winter (1993) focused on the mechanism as well as welfare
effects from patent spill-overs to judgee efficiency of the patent system. He
guestioned whether very shtivted patents, or even ratents at all, might in
some contexts yield higher economic \aedf than the patent rights conferred
under existing institutional arrangementfie main claim is that due to the
costs of spill-overs increases under paterotection, the patent system can
become inefficient. His main point isahinvention theories explain invention
diffusion from a supply side point of viewnd they do not consider the effects

of the patent system from the demaraksjor invention addn side): In an
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evolutionary model Sidney Winter idtrates how patents increase R&D
intensity by more thai20% (resulting in morenventions and innovations).
From a patent advocator point of vieivjs of course an aim of the patent
system to stimulate more inventioasd hence innovations. However, Sidney
Winter argues that from a welfare pbof view not all those R&D are spent
productively. The reason is that the pateystem enforces high barriers to
imitate (e.g. through highoyalty fees or patent ttking), so instead of
adopting others’ technological solutionie@ms prefer to develop their own
competitive trajectory. (The rent from the patent depends on how scarce the
knowledge is and the benefit it can yi¢ld'hus, as resources for advancing or
using knowledge are scarce and expengive patent system, more R&D are
spent on innovative effort. However, R&D spent on innovative effort is very
expensive compared to the less expensive imitative effort, in an absence of a
patent system. Furthermore, Sidney Wirdegues that thisval based patent
system where each firms developsatgn competitive trajectory, may result
in too many sub-optimal solutions amdbitrary technological trajectories.
Thus, Sidney Winter (1993) states thmEst practice prodtiwity levels in
most firms would tend to be higher irsgstem without patents. He concludes
that 3-years patents are sufficient smme small role for imitation, but longer
period would reduce imitation entirelgnd raise non-optimal R&D effort.
Today the length of a patent is 20 years in most countries.

Despite the contribution from SidnéYinter (1993), it is evident that
we know more about how the patenstgyn affects invention and innovation
(see sections Il and IV}than the role its plays iadoption or diffusion of

ideas and spill-over.

B. Rationale of uniformity, order, ineased information, increased spill-over

and better advice

A central ‘political expediency’ rationalef organising scigce and technology

at the macro level is that an RPsystem not only provides economic
incentives, but also offers informati@m new trajectoriesstructural changes

in technological development, and tkechnological capabilities of firms,
industries, sectors and nations. Thatpatents granted in specific fields of
activity often follow identifiable trajectories or paradigms associated with the
use of particular patent classes. Anderstanding of the trajectories being

followed at a particular time may yietfualitative predictiosa about the nature
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of the improvements that are likely to be forthcoming in the near future. This
information provided through the IPR system allows governments to be more
effectively advised on science anechnology policy matters. E.g. so far,
patent statistics have shown proeisnd some success in analysing:
international patterns of innovativactivities in reldon to trade and
production; patterns of innovative actiesi amongst firms, and their effects
upon competence as well as performaand industrial strcture; rates and
directions of innovative actittes in different technidafields and industrial
sectors; and links between sciermed technology. See e.g. the work by
Birgitte Andersen (2001), the work by Keith Pavitt and Parimal Patel and
colleagues at the Science and Ammogy Policy Research Unit at the
University of Sussex, and John Cantwaatid colleagues at the University of
Reading. Also, a national and internatiblR system brings in national and
international uniformity in the way the knowledge base is organised into
scientific classes, so scopeanfalysis and comparison increases.

The transparency of systems ofgyanising knowledge also seeks to
promote cross-country trade in IPRsidahence internatiohantegration of
science, technology and creative effodimulating prosperity world-wide.
Basically, the transaction cost ration&be the IPR system is manifold: (i) A
standardised system simplifies contsaict buying and selling knowledge. (ii)

It also reduces information asymmetrydaincreases trust since the full idea is
disclosed in a patent document. (iii) The transparency of knowledge helps to
prevent the duplication of creative effeand encourages coordination and
broadening of activities, allowingnventive resources to be used more
efficient. Patents are therefore granted early (before invention has been carried
to the point of commercial feasibilityh order to head off costly duplication

of expensive development work. (ihrough open disclosure (i.e. reduced
information asymmetry), IPRs also prdei an informal and formal way of
collaborating around techramjical trajectories.

No one really objects to the us&fess of the information spill-over
rationale for promoting information on science and technology matters, as

well as for promoting trade inéés and standard setting, etc.

VI. Conclusion
IPR regimes are complex systemsithwstrong moral réonales, strong

economic incentives rationales, increasethpetition and ‘market protection
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of entrepreneurial talent’ rationaleand economic rationales for organising
science and technology. However, thagper has illustratethat IPR systems

are not neutral; they set the rules of the game in which individuals and
organisations interact, and in whichrporate leaders and stakeholders are
shaped and technological trajectorisslected or reinforced. The paper
therefore argues that theticmales and social and @womic effects of the IPR
system are vital and must be addressetthe political level. What do we wish

to achieve from the system (i.e. the rationales) and what are the social and
economic effects of the system? Befareswering those questions we cannot
design IPR policy, or even know if IPRsthe appropriate policy instrument

in the first place. It is a probleméahnational governments prepare for the
knowledge-based electronic age assumirg ghtightening of the IPR system

will provide the answer. There are many rationales and controversies in the
abovetheoretical literature regarding the op¢ian of the IPR system, but we
know little about theempirical social and economic effects. However, the
efficiency of the IPR system cannot fagen for granted. This paper therefore
argues that the IPR regime should bsed cautiously. The controversies

surrounding IPRs are not to be solvieoim philosophy or from exercises in
theoretical logic.

Figure 2: The IPR system
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» Economic incentive
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The gain from stronger intellectuglotection is far from axiomatic.
Figure 2 illustrates how innovation paties designed around some IPR legal
regimes. The current tightening of such policy is obviously based upon some
visions regarding why this might ke solution forthe knowledge based
economy, although the political arena has not consulted the academic
literature regarding the rationaleshibed such policy. However, Figure 2
illustrates that we cannot base our ppln visions alone; the operation of the
market economy is crucial, and curlg we do not know the social and
economic effects in the socio-economy. Speculations on such effects have
been discussed in this paper.

The paper stresses that it isethcreation of institutions and
infrastructures from social interaction in competitive markets that explain why
some technologies win the competitive game and why some corporations
become leading. The paper illustratesw the IPRs regime tend to be a
‘winner takes all’-system, so it can encage corporate strategies to create
patent blocking and fast lock-in toctenological and institional frameworks
in order to contrbor protect market advanteg, instead of searching for
optimal solutions and thereby increase rallewelfare. That is, IPRs in the
new electronic age can enforce ¢im@a of suboptimal technological and
economic solutions, provide a platforfior unfair exploitaton of individuals
and sectors of the economy, that sujosmtly have to adapt to established
technological trajectories or paigms, and create major corporate
concentration in industries rather than competition with many players.

Also, the practical aspects of mgireg and enforcing IPRs (including
the costs of such activities) in the amo-electronic digital age is not self-
evident. Although a rationaler an objective of IPRs might be to strengthen
the sectoral innovation system, impraa@porate and indusad performance,
enhance competition and corporate and industrial competitiveness, protect
market advantages, etc; the ownersbfpan IPR portfolio is only worth
something if it is ‘managed properly’ @renforced at the firm, sectoral and
national level. The problem is not merely that unused IPRs are not worth
anything or that we need to develop IPRs in ‘promising’ fast growing
technological areas (which was condtaistressed in the 1980s and 1990s),
but that for the third millennium enterprise IPRs have become an important
asset for income generation andluea creation through licensing and

positioning. Thus, firms and sectors need to understand and to be able to
40



manage the complex mechanisms regarding the way rent is generated and
captured from such value-driven intellectual capital.
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