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Introduction

Good intellectual property protection, it is routinely said, is an
“important factor in commercial success. Social benefits in the
" form of innovations and cultural advancement are also said to
“flow to those societies that have proper intellectual property
regimes in place (eg World Intellectual Property Organisation,
71990). This is a rosy picture of intellectual property. Is it a true
“picture? Here we shall discuss the possibility that intellectual
" property is a destroyer of some of the benefits that it is meant to
be promoting.

~ We shall pursue this possibility in the context of the
* relationship between science and intellectual property. This is a
 potentially broad inquiry and so we shall narrow our terms of
reference a little by means of some definitions. Intellectual
property is usually defined denotatively to include patents,
* copyright, trademarks, trade secrets, designs and various other
" newer legislatively created forms such as plant variety rights and
rights in integrated circuits. Older jurisprudential orthodoxy has
it that intellectual property represents property rights in
immaterial things (Salmond, 1947:433-34). This simply means
that the property right, when considered as a relation between
the person and the immaterial subject matter, does not relate to
any one physical representation of the object. For present
purposes these brief definitional remarks suffice. Our
characterisation of science is also somewhat old fashioned. We
shall say that science is a social activity consisting of basic
research carried on in an empirical or analytical mode, aimed at
discovering truths about an independently existing world. These
days this is a controversial position to take. Science, some would
argue, is not a rational neutral enterprise aimed at discovery but
one which is deeply involved in the creation of reality. Debating
this would involve a completely different paper and we simply
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refer the reader to some of the literature (Feyerabend, 1978;
Kuhn, 1970; Newton-Smith, 1981.) . . .

'Our characterisation of science refers to basic research and
makes no reference to technology. One immediate problem is
that technology and science are deeply intertwined forms of
social activity. In fact, it is possible to go further and claim that
technological knowledge preceded scientific knowledge and in
fact inspired it (Rosenberg; 1982). From the point of view of
trying to understand the connection between science and
technology for science policy purposes, drawing distinctions
between science and technology, basic research and-applied
research is not particularly useful (Mowery.and Rosenberg,
1989:10-15). However, for présent purposes, we can concede

_that science is a technology dependenit activity, while at the same

time claiming that there is a discrete area of science: that is
involved in basic research.

Science is a social activity organised as a social system. For the
meaning of the term social system we adopt the analytical
sociological one developed by Parsons (1965:30). For Parsons all
social systems are structurally composed of values, norms, roles
and collectivities. In sociological terms, science, like any other
social system, has a distinctive set of values and norms that
regulate the interactions of actors within the social system and
enable those actors to create some sort of shared meaning. At the
apex of a social system are values. These provide actors within
the system with some kind of mutuality of orientation and are an
essential precondition for the emergence of meaning and
communication. Social systems can be broad or narrow. Here we
shall specify basic scientific research to be a social sub-system of
science. These sub-systems can be broken down further. Basic
research can be carried on by private firms, the academic sector
and the public sector. As social systems these areas of science are
clearly different; basic research carried on by the defence
department is likely to be subordinated to some bureaucratic,
ideological goal, whereas academic science holds more universal
values like truth or originality.

In this article we examine the relationship between basic. or
‘academic science’ and intellectual property, these two things
being conceptualised as independent but interacting social
systems, In particular, we are interested in the effect that
intellectual property might have on the norms and values of the
basic or academic science social sub-system and therefore
ultimately on the practice of academic science.? There are two
stages to such an inquiry. The first is an analytical inquiry into
the nature of the relationship between science and intellectual
property and how the interaction between the two systems is to
be conceptualised. The second part of the inquiry is empirical. Is
intellectual property having the effect on'basic academic science
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that analysis suggests it might possibly have? In this- paper we
confine ourselves to an analysis of the nature of the relationship
between the two systems, and then consider some possible
changes in that relationship. Our approach is conceptual and
analytical, although it does, in the conclusion, offer some
suggestions for future empirical work. _ .

The remainder of the paper is divided into four sections. The
first section briefly deals with the early relationship between science
and intellectual property. The second deals with the neo-classical
economic justification for intellectual property, its oﬁwo&amnﬁ. in
the law and the use of law by the nation state in the appropriation
of wealth. The third section describes the normative structure of
science, The fourth section analyses the possible effects of an
instrumental, economically-driven intellectual property law on the
norms of science. A conclusion follows. :

The Early Relationship between Science and
Intellectual Property _

Basic science and intellectual property operated more or less
independently of each othér until the twentieth century.
Although intellectual property regimes like the patent system
were aimed at promoting individual inventive activity, they did
not, in the beginning, affect the practice of basic science for at
least two reasons. First, the patent system, the most relevant of
the intellectual property regimes to science, had a Narrow. scope
of operation. It was primarily concerned with stimulating the
invention of products. Processes, unless they led to a vendible
product, were for a long time not patentable under English law
(eg Re G.E.C.’s Application). Other intellectual property
regimes, like copyright, dealt with the arts and had no obvious
relevance to science at all. Second, the process of invention and
innovation did not depend on any deep scientific knowledge.
The profile of the typical inventor in the period of the industrial
revolution was that of the practical person with mechanical
aptitude {Mokyr, 1990:83-84). Until m@o.sn 1875, most
technological innovations originated with individuals from non-
scientific backgrounds (Rosenberg and Birdzell, 1986:242).
Inventors came from the stock of artisans rather than scientists.
So, for example, advances in water-power were made by men
like Smeaton and Rennie who were not scientists. Smeaton was
‘known for his distrust of scientific theory’ (Mokyr, 1990:91).
The iriventions which came out of this period, like the steam
engine, the breast wheel, the water turbine, the spinning jenny
and the cotton gin were based on mechanical principles which
could be discovered through careful observation in shopfloor
contexts. . : : . .
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Once science had opened the door to the atomic world and the
forces of electro-magnetism, however, scientific knowledge became
much more important to invention because the powers of
manipulation of materials were increased by the knowledge of the
micro-structures of those materials and the forces in nature. An
early example of invention becoming science-based is in the field
of metallurgy. Making iron and steel was for centuries a process of
trial and error with progress depending on enough combinations
of materials being tried {Rosenberg, 1972:120). Once the chemical
processes behind the techniques being used were understood, the
techniques could be applied to produce better and better products,
As science proved itself commercially and militarily useful,
industry began to make an increasing and systematic use of
scientists, this use taking the form of industrial laboratories
(Rosenberg and Birdzell, 1986:247). The chemical and steel
industries were amongst the early recruiters of scientific expertise,

For the period 1916-45 it has been shown that the number of
patents grew much more rapidly in classes dependent upon the
application of knowledge from scientific disciplines such as
chemistry and physics, whereas the growth in classes dependent
upon empirical or practical knowledge and mechanical ingenuity
has been much slower (Rosenberg, 1972:118).

It is technological innovation which provides the meeting place
for basic science and the norms of intellectual property. Once
basic science comes to play a central role in the innovation
process, it inevitably comes into contact with the norms of
intellectual property, because those norms are designed to serve
the goal of innovation. When the importance of science-based
innovation is realised by governments, they naturally take an
interest in those institutional mechanisms that potentially offer a
means of stimulating and controlling science. Law in the form of
intellectual property begins to receive serious attention. Science,
to the extent it plays a role in innovation, comes within the
controlling orbit of law. ,

In our sketch so far we have implied that intellectual property
law ‘and basic science come to interact for essentially economic
reasons. The following section examines one common economic
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this approach within law. o .

Economics and Intellectual Property

The economic argument for intellectual property -

There is one basic form of economic argument that is used to
justify intellectual property rights. Simply put, the argument says
that intellectual property rights must be created by the state so
that individuals have -incenfives to engage in:the kind of work
targeted by the particular intellectual propétty right. Intellectual
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property rights provide individuals with the incentives to labour
creatively. There are three important assumptions behind this
general justification. One is that human creativity is such that it
responds to positive institutionalised incentives. The second is
that property rights are in general terms the best form of
institutionalised incentive, and the third, that the net mmnn\n.Om
property rights is not destructive of creativity. It is this third
assumption which we examine in the context of academic

science and intellectual property. Our analysis is not part of a

general assault on rights. Rather the focus is on whether

intellectual property rights serve those goals which are normally

thought to justify their existence. .
Invention, or more generally creativity, is from the point of

view of classical economics a resource problem. Resources are

needed for such an activity and the question within economics is
how to determine the optimal level of allocation. Arrow’s
influential discussion of this problem takes for its starting point
the model of perfect competition (Arrow, 1962). The
assumptions of perfect competition are well known. The

following list is typically offered (Tisdell, 1972:175). .

1. There are sufficient buyers and sellers so that no one
individual is able to influence price.

2. Individuals do not engage in collusive behaviour,

3. Traders have perfect information — this entails knowledge
about prices, and technical knowledge about the production
of goods and services.

4. All participants are rational maximisers.

5. There is mobility of resources, so that individual traders can
make the decision to deploy those resources in whatever area
they see a profit opportunity,

6. There are no barriers to entry, so that mobile resources can be
shifted to any enterprise by their owner,

How do intellectual property rights fit in with the model of
perfect competition? The answer is that they do not. The
existence of intellectual property rights seems inconsistent with at
least two assumptions of perfect competition. First, perfect
competition posits perfect information. All actors within the
market are assumed to have information about market
opportunities and technological production possibilities. Yet it is
precisely this information which the law of trade secrets or
confidential information denies to actors within the market place.

Perfect competition also assumes that there are no barriers to
entry so that producers can switch to the production of those
goods or services where there is a profit to be made. But the
existence of intellectual property rights prevent such switches
being made. For example, an author may write a useful program
for which he is able to obtain royalties through the exclusive
rights conferred on him by copyright law. Other competitors are
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prevented from copying and producing the program even if they
were able to do so more cheaply; which would almost certainly
be the case given that they do not have to bear the development
costs of the program. : L :
One thing which emerges from this analysis is that the market
structure which accompanies thé model of perfect competition
assumes the transmission of knowledge and is silent on the
question of the production of knowledge. Starkly put, the model
of perfect competition assumes free riding by the participants
and, within the perfectly competitive community, free riding is
the only rational strategy. This follows because of the
reproducibility of information once it is created.* If a firm invests
time in creating a process which saves on production costs, or if
an author creates a popular work, that process or work can be
reproduced by others at far less cost. In some cases the original
creators may not be able to recover so much as their
development costs. In a system where information is available
for free ot at cost, profit opportunities do not flow from the
creation of information but only from the goods to which that
information relates. Arrow puts the conclusion in this way:

To sum up, we expect a free enterprise economy to underinvest in
invention and research (as compared with an ideal) because it is -
risky, because the product can be appropriated only to a limited
extent, and because of increasing returns in use. This

underinvestment will be greater for more basic research
(1962:619, emphasis added)

Underinvestment is clearly a problem if one believes that
knowledge creation is an essential condition for economic
growth. Here we arrive at the source, in economic terms, for
intellectual property. The creation of property rights safeguards
individual appropriation of the value of the information. By
turning information into an appropriable commiodity, intellectual
property rights provide individuals with incentives for the
production of wealth. The problem is that these rights carry
certain costs because the right holders have Powers to restrict
access to the information, and so can prevent optimal use being
made of the information. Thus the reward structure which helps
generate innovation and creation simultaneously generates
powers that prevent the best possible use being made of that
information, In the words of one writer, there is no neat solution
to this problem (Easterbrook, 1981:313). .

The economic argument - historical connections

Although the analytical neo-classical economic. justification for
intellectual property is of recent origin (Stigler, 1957), the belief
that property rights should be granted to individuals in order to
safeguard their creative enterprises; ‘whether this be the making

of inventions or tilling the land, has been present for a long time
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within western social systems. Locke, one of liberalism’s most
famous philosophical supporters of property rights, commences
his discussion of property with the assumption that natural law
dictates that men strive to make their lives more comfortable
{Locke, ch5). Labour, for Locke, forms the basis of property
rights. Property rights reward the labours of the industrious and
prevent others from acquiring ‘the benefit of another’s pains’
{(Locke, s34). Locke also takes the step of linking productive
efficiency to private property rights: ‘...he who appropriates land
to himself by his labour does not lessen but increase the common
stock of mankind’ (Locke, s37). - .

The contrast between Locke’s analysis of property and the
modern neo-classical justification for intellectual property is not
so great. Both are @ priori arguments. Both assume that
appropriation through labour, protected by property rights, will
lead to net social benefits. Both assume that humans are rational
creatures seeking their own comfort. There are differences which
stem from Locke’s religious metaphysic. For Locke, property
rights are an outcome of God’s design and purpose for humans
in the world. Property rights are, for Locke, ultimately natural
rights. Nevertheless, if Locke’s religious assumptions are faded,
his theory of property leads into a form of utilitarianism {Ryan,
1984:30). From utilitarianism, neo-classical economic
approaches to property can easily claim a lineage.

The view that private property rights would lead to social
benefits is certainly one early form of argument used to justify
some forms of intellectual property law,® but not the only one. In
the case of Millar v Taylor, which dealt with the existence of
common law copyright; there were a number of different lines of
justificatory argument offered by those judges in favour of
common law copyright. One of the most influential judges, Lord
Mansfield, argued that the basis of the common law right was
justice: ‘it is just, that an author should reap the pecuniary
profits of his own ingenuity and labour’ (252). Willes ] states the
private property\social benefit argument: ‘It is wise in any state,
to encourage letters; and the painful researches of learned men,
The easiest and most equal way of doing it, is, by securing to
them the property of their own works’ (218). A third line of
justification is presented by Aston J. He finds that the basis of
the property claim lies in the fact that the author owns the
produce of his mental labours (221). This line seems to have
obvious Lockean origins and Aston does in fact refer to the
Locke’s Second Treatise, albeit somewhat critically (220).

Millar v Taylor suggests that within the context of law there
are at least three separate justifications for intellectual property
rights: the justice justification, the social benefit.justification and
the natural rights justification. Although this does not, in
philosophical terms, exhaust the available justificatory strategies
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that might be developed for intellectual property (Hughes,
1988}, within intellectual property law these three justifications
hold a deep normative appeal for judges. These justifications,
while independent, can be used in a mutually reinforcing way.
The view that labour confers a natural property right fits well
with a concept of formal justice. Treating like cases alike
becomes a reason for ensuring that all those who labour are
awarded property rights. Something like this reasoning may
underlie the ‘sweat of the brow’ cases in American copyright law.
These cases established the principle that copyright should be
awarded for the ‘industrious collection’ of facts. Similarly, if
desert is. the basis of justice, and labour the basis of desert, it is
easy to slide into saying that justice demands the creation and
enforcement of property rights for those plaintiffs who have
laboured to produce something of value.” o .
The point for: present purposes is that the economic neo-
classical analysis of intellectual property, with its emphasis on
appropriation, originates at least in part from the political and
philosophical traditions of 17th and 18th century liberalism, and
the influence of that tradition on law prepares the way for the
reception of the modern neo-classical analysis into legal
thinking. An ideological circle is made complete. The neo-
classical model of intellectual property analytically corroborates
beliefs about the social benefits of intellectual property law,.
beliefs that were already present within 17th and 18th century
law because of the pervasive influence of the broader political
and philosophical liberal traditions on law (Tribe, 1985 :297).

Appropriation, Competition and Expansion

The neo-classical analysis of intellectual property emphasises
appropriation, This emphasis becomes a virtue when nation
states conclude that technological innovation is fundamental to
economic growth. The sources of economic growth can be
divided into investment, trade, increases in scale and increases in
the stock of knowledge (Mokyr, 1990:4-6). It is this last source
of economic growth that includes.the contribution of technology
and science. Beginning, perhaps, with Schumpeter, economists
have become more and more ‘interested in the contribution of
science, technology and innovation to economic growth. In fact,
much of the work in this area can be seen as an exploration of
Schumpeter’s thesis that capitalism experiences growth primarily
through epochal innovation, financed through the heroic
gambles of entrepreneurs (Schumpeter, 1950). For Schumpeter,
capitalism achieves economic and industrial expansion through
successive waves of ‘creative destruction’. Technological
innovation is central to this process. The thesis is a bold one.
Our interest is not in it, but in the consequences for basic science
once it is perceived to be true by goverriments of nation states.
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There is not much doubt that it is thought to be true. Most-
Western governments have, to some degree, policies designed to.
promote the commercialisation of science and technology,
because they have become convinced that the key to successtul
economic competition in the international economy lies in
science-based innovation.? o

The problem has been, however, that more spending in science
does not necessarily equal more innovation. Work in science,
technology ‘and innovation studies has cast-doubt on the linear
model of innovation which, simply put, suggests that scientific
ideas are first developed, then applied, and ultimately find their
way into the market place (Rosenberg, 1982). There are deeper
problems .once the nation state is introduced as a factor in the
equation. Governments of nation states have the .Bmw_ of ensuring
economic prosperity for their citizens. The social contract has
been rewritten somewhat to place on leviathan the onus of
responsible economic management. How are the potential
wealth-creating benefits of basic science to be appropriated by a
given nation state? Williams (1967) has shown that research and
development (r&d) investment by one country does not
necessarily produce a proportional effect in terms of technology
development or economic growth. So, for example, in the sixties
the US and the UK had high expenditures on r&d without
corresponding high economic growth, while Japan experienced
high economic growth for a correspondingly small outlay in
r&d. Leadership in scientific research has not always translated
into leadership in the commercialisation of products. The
transistor and the integrated circuit were invented in the United
States, and yet the Japanese commercialised these inventions far
more. successfully, overtaking the US in such product arcas a$
robotics, TV and radio (Mowery and Rosenberg, 1989:219).

At the same time, the cost of industry r8d has continued to
rise (Mowery and Rosenberg, 1989:213). The cost of major
science facilities, like particle accelerators, which most countries
see as essential to maintaining a high technology capability,
amount to billions of dollars (Australian Science and Technology
Council, 1990). Obtaining scientific truth is now a multi-billion
dollar enterprise. The political and economic managers of nation
states are faced with two unpleasant facts concerning spending
in basic science. First, there is no guarantee that increased
spending on basic science will produce innovation, although it is
clear enough that without such spending future innovation
probably will be jeopardised. Second, any spending may in fact
produce greater benefit for other competitor nation states.
Clearly then, some strategy for dealing with these unpalatable
consequences has to vn.moﬁ_oﬂmm. There is something of an
ideological predisposition to look to property rights.in order to
cope with the problems. : “ : :

Intellectual Property Law and Basic Science’

" These problems have led governments to concentrate on
institutions that permit the regional appropriation of the fruits of
research and development and, not surprisingly, intellectual
property has been identified as one of the main aids to
appropriation. In the words of one US report:

... the new technologies have greatly increased the flow of
information and information products and services across
national boundaries, thus enhancing their value in international
trade. Because intellectual property protection is needed to
preserve this value, intellectual property policy is increasingly
being brought to bear in matters involving international trade
- policy (Office of Technology Assessment, 1986:275).

The strategy of trying to contain science and technology through
law for the purposes of individual state wealth is not new.
England, for example, in order to contain the knowledge it
acquired during the course of the Industrial Revolution, passed
laws forbidding employees in certain industries from working on
the Continent (Rosenberg, 1972:61; Mokyr, 1990:242),

In the context of a modern global economy in which there are
a number of efficient competitors, there is increased pressure to
create a form of intellectual monopoly over knowledge,
particularly if that knowledge has been created through
expensive investment. The intellectual property system is
expanded into an international system and pressed into service
by nation states as a weapon of competition, At an international
level, treaties are used to target new lucrative areas like
biotechnology and information technology for intellectual
property protection. Models of protection are developed,
principally by those countries interested in intellectual property
protection. These models are then promoted throughout the
world often with the help of other key players in the intellectual
property game, such as transnational corporations with r&d
interests in the relevant area.’ .

Apart from the creation of new statutory forms of intellectual
property, existing legislation is expanded to house new
economically important technologies. The task of protecting
computer software, despite many misgivings, is dumped on
copyright law. Before that, copyright was expanded to create
rights in sound recordings, broadcasts and films. Patent
legislation is expanded, sometimes legislatively and sometimes
judicially, to cover the patentability of genetically engineered
micro-organisms,? o

Judges also play a significant role in expanding intellectual
property protection. They are continually asked to adapt old
intellectual property forms to new technological contexts and, to
varying degrees, they do so. For example, in Australia, judges
protect trade secrets, using as a juristic basis, a highly abstract -
standard like good faith, thus rendering the boundaries of trade




Law in Context

secret protection indefinite. Using this standard judges have
sometimes even put the innocent acquirers of information. at risk
(Wheatley v Bell). The courts in the United States have enlarged
the scope of copyright infringement through doctrinal
innovations like the ‘look and feel’ test employed in the context
of computer software (eg Lotus Development Corp. v Paperback
Software International). Generally speaking, courts in all
jurisdictions have expanded the concept of indirect infringement
in the context of copyright. Although there has yet to be a
general declaration of property in information as such, there are
suggestions in this direction (Hammond, 1991). Legislatures
show no embarrassment in declaring some kinds of information,
like the genetic information contained in seeds, to be property.

During this period of expansionary activity within intelléctual
property, one important change starts to take place. Intellectual
property has in the past been generally concerned to maintain
the existence of an intellectual ‘commons’. Various regulative
devices like the idea/expression distinction in copyright and the
unpatentability of discoveries have been used to this end. The
present practice of intellectual property in some areas signals the
possibility of a shift away from this traditional goal of preserving
the intellectual commons. In copyright, for example, the
protection of computer software has in substance led courts
away from the idea\expression distinction, even if judicial
rhetoric hotly denies the move."" Computer languages allow the
task of making the computer perform in some specific fashion to
be expressed in different ways. Where expression is only a means
to an end and different expressions allow the same function to
be performed, focusing on expression is no longer a means of
protecting labour. If the desire is to protect labour, then some
other approach must be taken.

In the patents area, courts have started down the path of
allowing patent protection for algorithms. A line of US cases
leaves open the possibility that algorithms are patentable,
provided that the claim is for some industrial application of the
algorithm and not for the algorithm per se. This development
has led some commentators to sound warning bells since in
principle it means that, if the algorithms for the mathematical
function of addition were discovered tomorrow, they could be
patentable if a suitable industrial application were found
(Newell, 1986). In England some judges have also shown
themselves receptive to the suggestion of expanding patent
protection to include what are essentially discoveries.” This then
leaves for consideration the question of what effect this
expansion of intellectual property will have on the existing
norms of science. The following section offers a brief description
of these norms. :
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The Norms: of Science: .
Science, we claimed in the introduction, is a social system
comprised of institutionalised -values. It is time to expand this
claim, This is not a particularly easy task, since epistemological,
ontologjcal, metiphysical, historical and sociological analyses
are often run together to produce a blurred picture of science as
a social and cultural activity. Our interest is limited t6 the
sociological, althiough we shall see that one such version of the
institntionalised norms of science converges with certain kinds of
metaphysical assumptions. . :

A useful starting point is Merton’s analysis of the normative
structure ‘of scierice (Merton, 1973). The goal of- science, he
suggests, is'the extension of knowledge: In order to attain the
goal, sciénce has institutionalised four key values that produce
an ethos of science; universalisni, communism, disinterestedness
and organised scepticism, o o - S

Universalism is the belief that truth claims in science do not
depend on subjective particularities like race, religion or sex of the
truth claimer. Communism refers to the communal ownership of
the intellectual products of scierice. Individual discovery-in science
Is seen to depend crucially on the work of others: ‘Property rights
in science are whittled down to a bare minimum by the rationale
of the scientific ethic. The scientist’s claim to his intellectual
property is limited to that of recognition and esteem...’ (Merton,
1573:273). Disinterested activity also lies at the heart of ‘science’s
normative structure. Irrespective of their motivations, scientists
have to stand aloof from ‘the process of testing and verification.
Disinterestedness involves normative practices fike peer review,
repeatability of experiments, and accountability clustered around
it in order to ensure its maintenance.Linked to all these values is
organised skepticism. No part of experience, no matter how
important to other social practices and interests, is immune from
scientific inquiry or critical judgment. . -

Merton’s description of the norms of science has attracted
criticism. Historical work has shown that scientists deviate from
these norms, as Merton himself acknowledged (Merton,.1973),
They do not, for example, always communicate and share
information, fraud occurs, and knowledge claims are in practice
affected by the status of the person making them. This has led to
the suggestion that Merton’s description is incomplete and that
in fact there exist another set of ‘counter-norms’ within science.
So, for example, open communication is matched by secrecy, and
intellectual detachment is. matched by strong partiality and
emotional commitment {Mulkay, 1990). There are even more
radical rejections of Merton’s functionalist approach. Marxist
inspired analyses of science characterise sci ‘

. se.science:as alienated
labour and as part of ideology (Rose and Rose, 1976).
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Defending Merton’s functionalist analysis of science against the
critics is a Herculean task and here we have simply registered the
complaint against him. In passing we might note, however, that
all normative structures have a certain contra-factual quality.
Speed limits, for example, are ot an accurate sociological map of
behaviour on the roads. The question though is whether this
incompleteness matters for all purposes. Clearly, it does matter if
we want to understand the practice of science. But does it matter
if we want to understand how scientific theories are justified by
participants within science? Merton’s analysis of the norms of
science is not a description of how discoveries are made, but
rather a description of those norms which participants think they
ought to subscribe to when they are deciding whether or not to
accredit a claim with the status of scientific knowledge.
Sometimes these accreditation procedures are not followed, but it
is precisely because they are not that charges of fraud, falsity and
lack of scientificness are made possible. Merton’s description of
the normative structure of science is central to an understanding
of scientific activity in the context of the public justification of
scientific knowledge, although clearly it falls well short of a full
description of all institutionalised norms of science, and it is by
no means a prism through which to view the history of science.

The strong inference to be drawn from Merton’s analysis is that
the extension of scientific knowledge depends on the normative
structure he describes being maintained. In turn this normative
system assumes a certain metaphysical view of reality to be true:
roughly, that there is a complex, external world which contains
truths in the form of laws that can be known through the scientific
method. In more formal terms, Merton’s normative structure
presupposes that some form of scientific realism is true. If
scientific realism is true of the world then the ethos of science
which emphasises individual scientific freedom, publication and
communication of results, repeatability of results and. so on, can
probably be shown to be an optimal adaptive strategy. Put another
way, the present norms of science are the best ones for fulfilling
the goal of an extension of knowledge about a complex external
world. Clearly then, if some version of scientific realism is true,
changing the normative structure of science may have adverse
consequences for the goal of science if that structure is the optimal
one. However, if anti-realist and anti-rationalist accounts of
science turn out to be correct and science has no-special, privileged
epistemic claims to make on us, then changes to the normative
structure of science matter far less. On anti-realist views, the
extension of knowledge has far more to do with social
conventions and a lot less to do with discoveries about the
external world. Changing the norms of science would on this view
be akin to changing the norms of politeness; a matter of taste.
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Intellectual Property and the Norms of Basic Science

At the end of section two, we argued that the system of
intellectual property had undergone a dramatic expansion. We
now turn to consider the effects of this expansion on basic
science. An obvious place to start is with the ethos of
communism, Basic science operates with a reward structure
which involves no formal property claims by individuals in
relation to discoveries. Instead, individuals are given recognition
and honour. The scientific discoveries themselves become part of
a scientific commons which everyone is free to draw on for their
own purposes. A reward system based on recognition dictates
that individuals publish, thereby serving the goal of open
communication. This does not mean that competition between
individuals or groups in basic science does not take place™ or
that secrecy is not indulged in at various stages, but it does mean
that there is no long term individual gain to be had from holding
onto scientific ideas. Clearly, if science did move away from its
attitude of communism to scientific knowledge, a dramatic
change in the normative structure would have occurred.

This is not to say that there is a necessary incompatibility
between the communal values of science and intellectual property
in terms of goals. The economic argument for intellectual property
justifies rights of appropriation on the basis that these will produce
social benefits because the information produced will ultimately
reside in the public domain. For this reason, the duration of
intellectual property rights are limited. Intellectual property rights,
then, could be said to serve the goal of the creation of a scientific
commons. The argument becomes one about which normative
structure in science best suits the goal of extending knowledge.
Here a libertarian might argue that allowing proprietary claims for
basic scientific theories will see more theories produced. There are a
host of assumptions here about what motivates scientific creativity,
and one criticism of this type of argument is to point out that both
scientists and inventors find the nature of their activity intrinsically
satisfying and do not need prompting through property rights.
~ Yet, this reply is not so clear cut. Activities that are
intrinsically satisfying have on closer inspection a strong socially
constructed component. Creativity is not just an individual
impulse but also a normative construction. The satisfaction to be
derived from different forms of social activity can be changed by
redefining the evaluatory attitudes that individuals hold in
relation to that activity. Science like other movements in history
can lose its dedicated followers. If science is sufficiently socially
demeaned or loses its status to other disciplines, then it will no
longer appear to be so intrinsically satisfying, and property
rights may have to be asked to play a greater role in soliciting
creativity. The instrumentalist economic justification for
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mww:n;sﬂmzmnﬂ:m_Eowmﬂ%ammrﬁm,mgrmFﬁ%&rm&n_mn_mng
can be fashioned into a truth. S o .
Deciding whether the existing normative practices of basic
science should be changed in order better to accommodate the
goal of such science is not something that is going to be easily
settled. In order to be clearer about the answer, we reed a vﬁ.ﬁmn
understanding of how the value of communism and the existing
reward structure of science helps 'science to extend knowledge.
The load that alternative normative ‘structures: would have to
bear then becomes easier to identify.: One of the problems with
Merton’s use of the térm ‘communism’ i§ that it obscures the
similarities that 'science shares with: the: free market. The mom_”&
the market is characterised as the efficient allocation of
resources; and those advocating the free market do so principally
because the problem of allocation is too complex for any one
individual or group of individuals to solve. The market is 2
complex information system designed to solve the problem ‘of
knowing about the subjective desires of consumers. ?EE
Smith’s famous invisible hand is a solution to a highly complex
coordination problem. . oo SR
In some ways the problem is not dissimilar to that facing
scientists. The set of complete scientific truths about the world is
beyond -any one individual or group of individuals to grasp, and
so the question becomes how best to coordinate the activity of
many individuals. As in the case of the market, self interest
becomes the means to the solution but self interest is ?..oaoﬁnu
through different normative structures. Scientists are given the
freedom to pursue their scientific interests. In order td make this
choice, there is an obvious advantage in a system that makes
public the.sorts of problems there are to solve. More
importantly, solutions to problems depend on the work of
others. Scientists coming to work on problems do so in the
context of a scientific tradition which offers the possibility of
help in the resolution of given problems. Kuhn puts it nicely
when he says that the basic scientist ‘requires for his work a deep
immersion in a pre-existing :mm_rou., QAE:..: 1962:383).
Although there is a deeply ingrained wider social practice of
assigning credit to individuals for .&mnoﬁwnmmu mnﬁnnm._ﬂmo: is
fundamentally a collective enterprise. Newton recognised the
collective essence of science when he said ‘If 1 rm.:a seen farther,
it is by standing on the shoulders of giants® (cited in -Merton,
1973:303). . 3 - o
Scientists are users as well as creators of scientific
information.  This places a- premium on scientific
communication. Communism;, the publication of knowledge,
and a reward system based on priority, all serve-the same goal of
scientific. communication. Unlike the case of _u,m._m_namm, where
retaining a 'monopoly for as long as possible is a source of
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individual profit, the individual ‘profit’ in science comes. from
the early release of intellectual monopoly. When advanced into
the area of basic science, property rights have the potential to
disrupt those normative practices {centred around open
communication), which are to operate to coordinate individual
activity within science in a way that ensures that the problem
solving capacity of science as a whole is improved. Once formal
property rights enter basic science, the selections that individuals
have to make become more complicated. For, when scientists opt
to chase intellectual property rights, they have to conform to a
pattern of conduct which, for legal purposes, establishes and
preserves the existence of the property right. .

This conduct usually defeats, at least to some extent, the goal
of open communication. If, for example, scientists rely on trade
secret protection, as is common in fast-developing areas like
genetic engineering, they have to ensure that their information
does not in any way enter the public domain.” Amongst other
things, this means that they should adopt security procedures in
relation to the information, Patent applications crucially depend
for their success on the lack of prior publication of the invention.
Even after the notification of the patent claim, scientists are
often advised to publish minimally, since future related patent
claims may always be a possibility. It is standard corporate
practice to build a web of patents around a particular technology
in order to make it difficult for competitors to work in the area,
and the weaving of the web constrains some publishing activity.
Even though patent specifications must describe fully the
invention, the descriptions tend to be the legally required
minimum. There is no commercial reason for patentees to be
voluble in their descriptions since these are likely to be read by
their competitors. Side phenomena which may have scientific
potential (and therefore commercial potential} simply do not
make it into patent specifications. : o

Once intellectual property rights and commercialisation enter
basic science in a systematic way, we can expect some changes in
traditional patterns of scientific communication. The net effect
on basic science of these changes is hard to. predict. But if science
is fundamentally a collective problem solving enterprise, then
any shift away from treating scientific knowledge as a communal
resource may turn out to be sub-optimal. : :

- Merton’s description of the ethos of science suggests that basic
science has an autonomous nature. Autonomous in this context
means that decisions concerning scientific direction, projects and
s0 on are made according to criteria that are internal to science
itself. The atom is investigated because of an interest in the
structure of matter and not because.of an interest in the bomb.
Through intellectual property laws, the state can exhibit
preferences for certain kinds of scientific research in those areas
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thought most likely to produce economic wealth. These property
rights are the first stage of a complex commercialisation process,
In the case of scientific ideas, the markets involved are usually
global markets {biotechnology and computer technology are two
obvious examples), requiring a complex industrial and
marketing infrastructure in order to ensure that the scientific
idea becomes a successful {scientific) market commodity. But this
infrastructure exacts a price from science. The pragmatics of
commercialisation and commercial competition can erode the
autonomous nature of science in a number of ways. Scientists are
placed formally in the position of being commercial competitors
rather than simply intellectual ones. Choices about which
projects to pursue are no longer made on the basis of scientific
interest and individual curiosity but become affected by what
significant competitors are doing. Those areas which are
perceived to be lucrative will attract a concentration of scientific
activity. Economists have suggested that competition between
inventors is undesirable because excessive resources are poured
into a specific. research activity, a point which seems equally to
apply to a concentration of scientific activity in parts of basic
research (Wyatt, 1986:121). To the extent that the choice of
scientific projects comes to depend on reasons that are external
to science itself, then science could be said to be less autonomous
or self-determining. :

This argument should not be confused with a loss of scientific
freedom, a point we shall take up in a moment. Scientists remain
free to choose projects but the effect of property rights is to
make them choose projects for reasons that are no longer
internal to science. How much of a problem this turns out to be
only experience will tell us. Clearly, some of those areas of basic
science that have been carried out in the context of defence
research and within large industrial laboratories have for a long
time operated with commercial or practical applications in mind.
Basic science within these commercial contexts has had
successes, one of the most famous being the award of the Nobel
prize in 1951 to three researchers involved in the research which
led to the invention of the transistor by Bell Laboratories.
However, the interesting feature of the Bell story is that,
according to one case study, Bell’s success was attributable to the
fact that scientists working for Bell were ‘not forced to abandon
the traditions of the scientific community’, and that scientific
worth was positively correlated with technical value (Nelson,
1962: 570, 574). We cannot show 4 priori that commercially
determined basic science will be less successful than basic scierice
which operates within an ethos allowing for a high degree of
self-determination. Yet the Bell example warns us that we should
not be in a hurry to’change the autonomous character of basic
science. :
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. Accompanying a loss of autonomy, there may be a loss of
individual scientific freedom once intellectual property rights begin
to operate within basic science. Property rights, depending on their
form and social context, can permit a high, degree of central social
control. Feudalism is an example of a system of property rights.
which for a time expanded the King’s powers of central control.
Private property rights, depending on the nature of the social
system' in which they are [ocated, can also create a means of.
central control. In basic science, centralised control has not been
generally advocated as a means of promoting progress. There is an
obvious conflict between centralisation and notions of scientific
freedom, but there are deeper objections. Polanyi has advanced the
argument that spontaneous coordination is the only way in which
a polycentric task can be carried out (1953:7-8). Centralised
direction is incapable of adjusting the number of relations in any
given polycentric task and, for Polanyi, pure science is a
polycentric task, Polanyi’s detailed arguments for this are not of
concern here. All we need accept is the possibility that science
would not prosper in terms of its capacity to make discoveries if
the assignment of scientific problems were centrally managed.

The next step is to ask whether intellectiial property rights
contribute to a centralised or decentralised control of science, In
order to answer this, we need to provide a quick sketch of the
analytical character of property. In a perceptive treatment of the
property concept, Morris Cohen argued that private property
was a form of sovereignty over others (Cohen, 1927). The
argument rests on the now accepted view that property consists,
not only-of the relation between a. person and an object, but also
of a relation between persons in respect of that. object.
Sovereignty, for reasons having to do with its. Roman law
heritage, is traditionally thought of as a public.law concept.
Cohen’s point is that dominion over objects entails imperium
(sovereignty) over others because property permits the holder of
dominion to exclude or admit others. Holders of property are
holders of sovereign power. =

One of the reasons why property as a form of sovereignty has
not been the subject of further exploration is that analytical
jurisprudence has presented rights as relations between two
persons. Hohfeld's analysis of rights is probably the most famous
example (Hohfeld, 1978). The temptation is to think of property
rights as many-place relations. X’s right of property is a relation
between X and many others in X’s community. In strict
analytical terms, however, the property right is a single place
relation between X and some member of X’s community. It is
just that the relation holds for many different individuals of X’s
community. On Hohfeld’s analysis, there is no reason to think
that property relations as single relations between persons are
inherently centralising, - . : : .
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- Although there is no necessary connection between private
property and central control, there is a contingent connection
depending on the context. For example, in a community in
which ‘a few individuals hold all the property rights and the
majority none, the bearers of duty far outnumber the bearers of
rights. In abstract, we might say that right bearers could achieve
a degree of central control over duty holders by virtue of being
owed the duty, as well as using the possibility of modifications to
duty for a bargaining tool. Where the objects of property are
particularly valuable to the community in question, then the
possibility of central control increases. - | . .

Before we consider how intellectual property rights might play
a centralising role in science, we need to fill in the context of
such rights a little more. Nation states, we have argued, are
centrally interested in the creation of wealth, and this has meant
an increasing emphasis on-policies that promote innovation. The
present form of wealth creation has undergone structural
change. Rather than relying on simple commodity production,
modern industrial societies have come to rely heavily on the
production of services and information. One writer has
conceptualised the change in terms of the emergence of
information capitalism. Her thesis is that since advanced
capitalist economies have become dependent on innovation for
their survival, they have had to turn to the systematic
exploitation of knowledge (Morris-Suzuki, 1988). Oo__mnn:ﬂ
social knowledge which is present within the social system is
reworked by a skilled elite to produce innovation: ‘...the
economic system itself becomes a vast mechanism for converting
the knowledge created by society into a source of corporate
profits’ (Morris-Suzuki, 1988:81). The production process of
information capitalism tends also to reinforce oligopolistic
structures. It is only large firms that can afford to group
technocratically elite workers together for long periods of time.
The resulting accumulation of knowledge becomes a barrier to
entry in those markets to which the knowledge relates. Small
firms continue to contribute to discovery (in fact according to
some studies it disproportionate terms Fomnc.s_wmu 1990:109))
but the commercialisation of their inventions is usually carried

by large firms. . , :

ocmﬁrw momwm_ context, then, in which we want to place the
analytical conception of property is that of a system of
information capitalism which has an oligopolistic q.bmn_a.oqn
structure. Within such a system, the role of property rights is
obviously critical to the successful appropriation of profit, but
property rights also have the effect of allowing science to be
centrally controlled. Intellectual property regimes, apart m_..oms
providing for the creation of property rights, also deal with the
ownership of those rights. Very often they contain provisions
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which vest the ownership of property rights created by an
employee under an employment contract in the employer, In
those areas of science demanding large investments, the owners
of intellectual property rights are likely to be corporations that
have funded the research. Further, if intellectual protection is
pushed back to more basic levels, then basic research loses
through legal convention its public good aspects. Corporations
then have strong incentives to pursue basic research. One
possible scenario is that a relatively small number of large
corporations become owners of property rights in scientific
knowledge that would formerly have been part of a scientific
commons. In certain sectors of science this has probably already
occurred. When transnational corporations sensed the potential
profits to be made in agrobiotechnology, they moved quickly to
create vertically .integrated structures involving seed (genetic
supply) companies, small biotechnology firms, university or
research facilities and chemical, pharmaceutical ‘and
petrochemical TNCs, o . R

The concentration of ownership in scientific knowledge
means, in analytical terms, that scientists would find themselves
in a duty relationship with the owners of property rights in
science. Whereas previously scientists could have been said. to
have had the liberty or freedom to pursue those ideas; the
creation of rights in relation to ideas and the concentration of
these in corporations means, at least in formal terms, that
science moves away from being a system of decentralised
decision-making. Those to whom duties are owed have the
capacity to regulate access to scientific knowledge. Individual
scientitic freedom is curtailed by the presence of duties of
property, and so the spontaneous coordination permitted by a
system based on individual freedom and decentralisation is
diminished or destroyed. Whether such a system actually
manifests itself depends on a number of factors, It would
depend, for example, on an effective and efficient system of
enforcement being developed. If this does not happen, the claim
rights of corporations may turn out to be unenforceable.
Significantly, the enforcement of intellectual property rights is
one of the topics for discussion in the current round of GATT
talks, and in most Western countries there are moves to create
more efficient and cheaper forms of dispute resolution.

Conclusion

The present analysis suggests some directions for future empirical
inquiry.. At a macro level we need to know more about the
emerging international regulatory system for intellectual property
and 1ts impact on national systems of innovation. At the micro
level we need to know more about the effects the intellectual
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property system is having on work practices and communication
within public and private research institutions. Are the interests
of creators of intellectual property, who are often also employees,
sufficiently accommodated within the existing framework? This
framework, at first glance, seems more centred on the notion of
the employee as a labourer rather than as a creator. In short, we
need far more information about the sort of effects intellectual
property (which after all is a form of government intervention) is
having on various social sub-systems. -

There are, in the case of basic science, three possible changes
that might occur once intellectual property laws are made to
operate there, Science could abandon the values of communism,
it could lose its high degree of autonomy for more external
control, and it could shift to a more centralised system of
decisionmaking. Whether these changes are for the better or the
worse is not something we have addressed here. Change in any
case is an immutable quality of all social systems and science is
no exception. The amateur tradition that characterised some of
19th century science has vanished probably forever, and the
small group individualism of early 20th century physics has been

replaced by the anonymity of large teams and ‘big science’. But -

the changes discussed here seem to strike deeper than this. They
would affect the core normative structure that science:has
evolved for itself over the centuries, If that structure turns out to
be the most suitable for the goal of discovery, then a change to it
would involve a discovery cost. It would be ironic if, through
intellectual property law, capitalism managed to destroy the
creative source of much of its wealth. :
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Endnotes Ayli D | f Transport and

1 My thanks go to Julie Ayling, Department o r !
nOWﬁE:inm.:omm, and my colleagues Tom Campbell, Dennis Pearce, Nick
Seddon, Phillipa-Weeks and Stephen Parker for their comments on this

paper.
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Nﬂrnnmnamnmawamﬁ mnmmunnmm:mnn_v.w.mwmmo.nz.. Nakayama, to describe a
system of science in which peer review plays a heavy role, research. is
curiosity based and rewards are based on personal honour. See Shigeru
Nakayama (1991, 4-5). S . PR S .

3 We use the term basic and academic science interchangeably. Academic
science refers to a distinct normative pattern of behaviour amongst scientists.
It does not necessarily refer to science which is carried on at academic
institutions, o

4 An economist’s way of putting this is to say that information has public
good characteristics. One person’s use of the information does not diminish
the amount left for another, .

5 A 15th century Venetian Patent Statute provided for property rights in
inventions because more ‘men would then apply their genius, would
discover, and would build devices of great utility and benefit to our
commonwealth’. {See McKeough, 1992, 284). .

6 See Jeweler's Circular Publishing Co v Keystone Publishing Co. This principle
has now been firmly rejected by the US Supreme Court, most recently in Feist
Publications, Inc v Rural Telephone Service Co Ine.

7 In Walter v Lane, 545, the Earl of Halsbury opens his judgment with the
claim that it would be a grievous injustice if the law permitted one man to
appropriate the labours of another. :

8 For a description of Australian government initiatives see Industry Research
and Development Board (1990). For a general treatment of the role of law in
innovation, in the context of the modern state, see Arup (1990§, .

9 An example of successful diffusion of a model in Australia is the Plans
Variety Rights Act 1987 which is linked to the International Convention for
the Protection of New Varicties of Plants. The Circuit Layosits Act 1989 was
a-response to: the US Semiconductor Chip Protection Act 1984 which' only
protects foreign chips on a principle of reciprocity. . o

10 The most famous instance of judicial expansion is the decision of the US
Supreme Court in Diamond v Chakrabarty, where the court allowed 2
patent claim in respect of a genetically engineered organism. In Australia, a
decision of the Patent Office had already held that a claim to a new. organism
could fall within the meaning of manufacture for the purposes of the Patents
Act 1952 (see Rank Hovis McDougall’s Application), o

11 For an example of the distinction being abandoned while the rhetoric
remains, see the Australian case of Awtodesk » Dyason, : .

12 See Genentech Inc v Wellcome Foundation Ltd, . . .

13 There are various versions of realism in science but essentially realists would

_ defend the following theses. Theoretical terms have a reference content;
scientific theories are confirmable in-accordance with methodologial criteria;
progress in science consists of approximations to the truth about the external
world and; finally, the teuth about the external world is independent of the
theories constructed about that world. See Boyd (1983). ’

14 The competition between scientists for priority in discovery is nicely
captured in Warson’s description of the race to discover the structure of the
DNA molecule {Watson, 1981), . . .

15 Before a court will protect a trade secret the information must be shown to
be of a confidential nature. The courts work with a notion of relative
secrecy, but in the case of highly competitive science-based industries the
degree of secrecy of the information must be high (see Franchi v Franchi).




