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ABSTRACT. Developments in biotechnology and genomics have moved the issue

of patenting scientific and technological inventions toward the center of interest. In
particular, the patentability of genes of plants, animals, or humans and of genetically
modified (parts of) living organisms has been discussed, and questioned, from var-

ious normative perspectives. This paper aims to contribute to this debate. For this
purpose, it first explains a number of relevant aspects of the theory and practice of
patenting. The focus is on a special and increasingly significant type of patents,
namely product patents. The paper provides three general arguments against the

concept and practice of product patenting. The first argument briefly considers the
claim that patents are legitimate because they promote socially useful innovation.
Against this claim, it is argued that product patents may hamper rather than pro-

mote such innovation. The second and main argument concludes that product
patents are not adequately based on actual technological inventions, as they should
be according to the usual criteria of patentability. The principal moral issue is that

product patents tend to reward patentees for inventions they have not really made
available. The final argument proposes a method for patenting the heat of the sun.
Assuming that granting this patent will be generally considered absurd, the argument
exposes a further, fundamental problem of the concept and practice of product

patenting.

KEY WORDS: (product) patents, biotechnology and genomics, experimental sci-
ence and technology, reproducibility of inventions

1. INTRODUCTION

Over the past two decades, the patenting of scientific and technological

inventions has increased immensely. To a large extent, this growth is due to

developments in biotechnology and genomics. Next to health care, agri-

culture and food production constitute the major areas of application of

biotechnology and genomics. Moreover, it was the patenting of (parts of)

living organisms that has brought the issue to the center of public attention

and has led to continuing debates on the social and ethical acceptability of

such patents.

In this paper, I put forward a critique of the concept and practice of a

specific type of patents, namely product patents. A product patent is a
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patent on the product as such, valid for any process that produces this

product. By now, many patents, including product patents, have been

granted for particular genes of plants, animals, and humans and for (parts

of) plants and animals. Thus, in the 1990s the US biotechnology firm

Agracetus acquired two patents on major agricultural products. One for all

genetically modified cotton, for any trait, and for any method of modifi-

cation. And a similar one for all genetically manipulated soybeans (Shul-

man, 1999, pp. 91–102).

The plan of the paper is as follows. First, I review some relevant aspects

of the theory and practice of patenting. A crucial distinction – which is made

both in theory and in practice – is that between the specification of the

invention and the claim(s) of the patent. Both product patents and so-called

broad patents are essentially based on this distinction. As we will see, the

issue of broad and product patents is especially pertinent to the case of

biotechnological inventions.

Next, I provide three arguments against the concept and practice of

product patenting. Often, the patent system as a whole is justified on the

basis of the general principle that it will promote socially useful innovation.

My first argument questions the applicability and the legitimacy of this

principle for the case of product patents.

The second argument considers the reproducibility of the invention,

which is one of the criteria for granting a patent. In the practice of

experimental science and technology, two different types of reproducibility

can be found: the reproducibility of an overall experimental or technolog-

ical process under a fixed theoretical interpretation and the reproducibility

of an experimental or technological result through different processes. Now

the second, and most important, problem of product patenting is this.

While inventions require the reproducibility of a specific overall process,

product patents extrapolate from this to the reproducibility of the product

by means of fully unspecified and/or unknown processes. For this reason,

the ‘‘product’’ that is being protected by the claims of the patent is not a

concrete technological invention but rather an abstract conceptual or the-

oretical possibility. Since patent law excludes the patentability of concepts

and theories, the conclusion is that product patents should not be granted at

all.

The final argument first sketches a method for patenting the heat of the

sun. It is argued that the recommended method conforms to rules, state-

ments, and cases from the practice of product patenting, in particular of

biotechnological products such as genes and (parts of) plants or animals.

My conclusion is that the possibility of patenting the heat of the sun con-

stitutes a reductio ad absurdum of the concept and practice of product

patenting.
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Methodologically, the paper draws on work from several disciplines: it is

a result of philosophical research on the contrast between concrete experi-

ments and abstract concepts; it uses ethical and legal studies of the theory

and practice of patenting; and it exploits certain insights from sociological

accounts of the practice of science and technology.

2. THE THEORY AND PRACTICE OF PATENTING

The official goal of the patent system is to protect a particular type of

intellectual property, namely technological inventions. A patent grants to its

holder the exclusive right to turn the invention into money, provided that its

exploitation does not contradict any law or legal regulations. Thus, on these

terms, the patent holder is entitled to commercially exploit the invention and

to prevent others from making, using, or selling it. The legal protection is

restricted in time, usually for a period of twenty years. Holding a patent

offers industry the opportunity to regain the investments made for realizing

the invention. Currently, the term ‘‘industry’’ is interpreted very broadly. It

explicitly covers modern agriculture. But it also includes the research carried

out in our ‘‘entrepreneurial’’ universities. The strong commercialization of

(agricultural) science has entailed an increasing number of patent applica-

tions and grants by academic researchers and institutions. Thus, in the

United States universities are legally obliged to patent and commercialize

the intellectual property that results from federally sponsored research; in

Europe comparable measures to the same effect have been taken.1 We

should keep in mind, however, that what is patentable is the technological

invention as a type of human-made, material thing or process. Even if the

technological invention may be largely or fully based on theoretical, scien-

tific knowledge, according to official doctrine, knowledge as such cannot be

patented.

In order to be patentable, inventions need to satisfy the criteria of

novelty, non-obviousness, and utility.2 In the context of patent law, an

invention is novel if it does not form part of the current state of the art, and

it is non-obvious if, according to the skilled expert, it involves a genuine

technical achievement. In return for being granted a patent, the invention

must be ‘‘disclosed’’ through submitting a publicly accessible description of

1 Etzkowitz and Webster (1995, pp. 483–484). For a more general discussion and
assessment of the commercialization of university science and the private ownership
of its intellectual property, see Bok (2003) and Fuller (2000).

2 This is the United States phrasing of the criteria. In the European Union, the
second criterion says that the technology must involve a ‘‘genuine inventive step’’

and the third that it must be ‘‘industrially applicable.’’
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the invention to the relevant patent office. This description should enable the

patent office to examine whether the invention is really novel, non-obvious,

and utilizable. Moreover, with the description being publicly disclosed,

other companies or universities do not need to waste time and money by

reinventing the same wheel. Patents may be granted for processes, for

products, or for both processes and their products. In the case of a product

patent, the rights apply to the product as such. That is to say, even if the

product would be brought about through a process that differs substantially

or completely from the one originally used by the inventor, the rights of the

patentee would still hold.

So far, all this might look relatively straightforward. In practice, how-

ever, applying for a patent, having it granted, and maintaining it against

litigation is rather complicated (see, for example, the various contributions

to Sterckx, 2000a). Many issues of a technological, legal, ethical, or even

philosophical nature may, and often do, come up.

First, as we have seen, the applicant for a patent needs to disclose the

invention by means of a publicly accessible description. This description

should make it possible for a skilled colleague to reproduce the invention. In

this context, the question may arise of whether the account of the invention

is sufficiently detailed so as to enable this reproduction.

Furthermore, the aim of a patent is to protect the intellectual property of

individuals or individual institutions. Hence, it must be established that the

applicant is the rightful owner of the intellectual property in question. Since

scientific and technological inventions often result from collective work,

both practical and more principled questions may be posed about the issue

of individual ownership. Thus, the Agracetus patent on soybeans, men-

tioned at the beginning of this paper, was based on a so-called ‘‘gene gun’’

method. As was openly admitted by one of the inventors, this method re-

fined and extended an earlier version of a gene gun developed by another

group of researchers. In this case, the competing claims were settled pri-

vately by the parties involved (see Shulman, 1999, pp. 93–95).

Next, in patent law a distinction is made between inventions and dis-

coveries. Technological inventions of artificially constructed processes and

products are patentable, while scientific discoveries of naturally occurring

phenomena are not. Thus, it is important to answer the question of whether

the application bears on a technological invention or on a discovery of a

natural phenomenon. It will be clear that this question is particularly

delicate in the case of claimed patents on genes or other parts of living

organisms. To patent a gene or another part of an organism, a scien-

tist needs to isolate it from its natural state and identify an industrially

useful property for it. In such a case, one may argue that the gene or the

part of the organism itself – perhaps in contrast to the technological pro-
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cess through which it has been isolated – cannot count as a human-made

artifact.

Resolving such issues presupposes, at least roughly, a philosophical

conception of science and technology, including their mutual similarities

and dissimilarities. Different philosophical interpretations – for instance,

constructivism and realism – can be expected to lead to different views of

what is an invention and what a discovery. Thus, the editors of an influential

volume on the social construction of technological systems make the fol-

lowing claim.

In the social constructivist approach, the key point is not that the social is given any special

status behind the natural; rather, it is claimed that there is nothing but the social: socially

constructed natural phenomena, socially constructed social interests, socially constructed arti-

facts, and so on. (Bijker et al., 1987, p. 109)

Clearly, on a such a strictly constructivist account all natural phenomena

studied by science are artificial (social) constructs. Hence, if the construc-

tions satisfy the other criteria, they are all patentable. At the other extreme,

Luper (1999) denies the relevance of the distinction between inventions and

discoveries. From his realist perspective, inventions of types of processes or

products are actually discoveries of something that was there all along.

Types of gadgets and life forms, for instance, are claimed to be quite similar

to sunlight and laws of nature. Hence, under the present system, ‘‘inven-

tions’’ of such types of gadgets and life forms should not be patentable.

Furthermore, even after a patent has been granted, problems may arise

in maintaining it. The patent holder may claim the applicability of the

patent to a certain product or process manufactured by others, but this

claim may be contested by the other party by arguing that the product or

process in question is not really the same as the original one. In an illumi-

nating study, Henk van den Belt describes an early case of such a contro-

versy, which took place in France in the 1860s. In this case, the patentee

claimed that a new variety of aniline red dye was chemically similar to the

one covered by his patent. This claim was contested in court on the grounds

that, in terms of their practical, industrial production processes, the original

and the new variety of aniline red differed considerably (see Van den Belt,

1989).

Finally, there are significant differences between countries. Patent law

has, in the first instance, a national scope. Thus, in the United States almost

everything is patentable, as long as it satisfies the criteria of novelty, non-

obviousness, and utility. European patent law tends to be somewhat less

liberal. There is, for example, a general rule that excludes inventions that go

against the ‘‘public order’’ or ‘‘morality’’ from being patentable. An

example would be an invention that, if implemented, would cause unnec-

essary suffering by animals without any compensating benefits. Another,
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more specific rule excludes the patenting of plant and animal ‘‘varieties.’’

Also, parts of the human body cannot be patented (unless they are isolated

from the body by means of a technological process). Clearly, the motive for

having such rules is primarily social and ethical. It is the case, though, that

the European Union – under pressure from the biotechnology industry and

from the US government – tends to move toward the US model. It does so

by attempting to restrict the number of exclusions of patentability and by

interpreting the allowed exclusions as narrowly as possible (see Sterckx,

2000b).

3. BROAD AND PRODUCT PATENTS

It will by now be clear that a comprehensive discussion of the actual practice

and the normative desirability of patenting may easily expand into a book-

length work. In this paper, however, I will focus on one issue, namely the

issue of the concept and practice of product patenting.

As we have seen, in patent applications a crucial distinction is made

between the specification of the invention and the claims of the patent. On

the basis of this distinction, the inventor needs to describe (at least) one

specific process through which the product can be produced, but the

claimed patent may go far beyond the invention as embodied in this specific

process. In most cases, patent applications contain a series of claims of

different scope. As one applicant stated, ‘‘if you have a good patent agent,

the first claim of most patents will always be that you claim half the world,

and then you try to trim down.’’3 Thus, in the 1980s, researchers at Harvard

University isolated a gene that, when built into the genome of a certain kind

of mice, increases their probability of getting cancer. Because such a

genetically modified mouse can be used in cancer research (for example,

to test the efficacy of drugs), the invention had potential utility. Since it

also satisfied the criteria of novelty and non-obviousness, a US patent

for this so-called oncomouse was granted to Harvard University in 1988.

The oncomouse patent contains twelve claims, the last of which bears upon

the actually modified mice. The first, however, claims the exploitation of

the invention for all transgenic, nonhuman, mammalian onco-animals. The

patent has been granted in spite of the fact that no proof was submitted

of either the actual technological feasibility of applying the method to

animals other than mice or the carcinogenic effects of the oncogene in those

3 Quoted from Sterckx (2000c, p. 371). Shulman (1999, pp. 59–60) discusses a

software patent containing no less than 41 separate claims.
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animals. In recent years, many of these so-called ‘‘broad patents’’ have been

granted.4

In spite of this, product patents go one critical step further. In the case of

broad patents, some of the other processes through which a product might

be obtained are at least hinted at. A product patent, however, once it has

been granted, is valid for any, known or unknown, process in which the

product plays a relevant role. In this sense, product patents can be seen to be

a limiting case of broad patents. Product patents are obviously extremely

broad, but not all broad patents are also product patents.

Product patents are particularly relevant to the patenting of genetically

modified organisms. In these cases, the patents are claimed to apply not

merely to the actually modified organisms but also to their offspring. Van

Overwalle (2000, p. 204) summarizes the issue as follows.

The problem of reproducibility of biological inventions has, like a Sisyphean rock, rolled back

and forth over the years. But the German Bundesgerichtshof finally decided that the strict

reproducibility requirement as such – by which I mean the repetition of the process of making –

would only apply to process protection for the end product, but that in order for product

protection to be granted for a new organism as such, the repetition of the process of making was

not necessary, and the deposit of the new micro-organism together with the description of the

multiplication method would suffice. Transferring the jurisprudence of the German Supreme

Court to plants would signify that product protection for plants is always possible, because the

most important dogmatic impediment to patenting plants, namely the repetition of the process

of making, is removed.

That is to say, product patent claims on a genetically modified organism

remain valid for its offspring, even if this offspring is not generated through

technological laboratory processes but through a natural process of repro-

duction. It will be clear that the existence of such patents may have a huge

impact on traditional farming practices. For one thing, farmers who sow

patented seeds are not free any more to use or sell the seeds resulting from

their own harvest, as they used to do in the past (see Shulman, 1999, pp. 83–

91).

Apparently, both patent applicants and patent offices see the distinction

between specification and claim, as well as the procedure of product

patenting based on it, as adequate and justified. Even more, during the last

two decades there has been a shift from process to product patenting

4 See, for the case of the oncomouse, Sterckx (2000b, pp. 21–25). A detailed
discussion, and many examples, of broad patents can be found in Bostyn (2001).

Bostyn (2001, pp. 147–148) also provides three reasons why the issue of broad
patents is especially significant for biotechnological inventions. First, establishing the
scope of an invention may be especially problematic in the case of living material.

Second, since biotechnology is a rather young and developing science, it is not always
easy to disclose an invention in sufficient detail. Third, in biotechnology inventions
are often characterized by their functions, and the use of functional terminology

tends to broaden the scope of the claimed inventions.
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in many countries. The economic reasons for this shift are obvious. The

product patent offers better chances for more and unexpected profits, and it

can be defended more easily against possible litigation. But I think there are

two further reasons for this shift toward product patenting. The first has to

do with the increased significance of science, particularly theoretical science,

for technology. In many cases, the distinction between the specification of

the invention and the claim of the patent will derive from the differentiation

between the material realization of experiments and the theoretically

claimed significance of their results. The second reason for the rise of

product patents has to do with the large growth of patent applications in

the areas of biology and medicine. In these areas, ethical reasons often

prevent immediate experimenting on humans. Hence, potential diagnostic

methods or drugs are first tried out on experimental animals. Ultimately,

however, the invested money should be returned from methods and drugs

for humans. Thus, biomedical industries are naturally led to extrapolate

their inventions towards the human domain. That is to say, in order to

control their eventual market, they will tend to go for broad patents and

product patents.

4. THREE ARGUMENTS AGAINST PRODUCT PATENTING

What I have said so far should not be taken to imply that the practice of

issuing broad patents has gone unchallenged. This practice has been debated

and questioned from a variety of perspectives, and in a number of legal

cases, the original patent claims have been rescinded.5 Thus, after many

years of protracted legal and political procedures, the Canadian Supreme

Court has recently rejected the oncomouse patent. My approach joins these

critical voices, but its focus and line of argumentation is different. I will

primarily deal with product patents and demonstrate their problematic

nature. For this purpose, I will employ certain insights from the philosophy

of science and technology. These insights bear on the reproducibility of

experiments and technologies and on the relationship between experimental

or technological results and theoretical concepts (see Radder, 1996, pp. 9–44

and 73–92; Radder, 2002).

In this section, I put forward three distinct arguments that undermine the

legitimacy of product patenting. The three arguments are independent. That

is to say, criticism of one of them would not automatically invalidate the

others. In view of the controversial nature of patenting biotechnological

5 See Shulman (1999); Sterckx (2000b, pp. 14–15 and 21–25); Bostyn (2001); Van

den Belt and Van Reekum (2002).
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products, such as genes or genetically modified organisms, a fundamental

debate about the issue of product patenting carries considerable social and

ethical weight. To be fully clear about the scope of my critique, it may be

helpful to distinguish between two kinds of product patents. First, there are

the product patents in which the patent covers the same use of the same, but

differently produced, product. Second, it is also possible to consider the

applicability of a patent to the case of an unexpected, novel use of the same

product, in which the product is produced by the original process but the

novel use created by a new inventor. Both kinds of product patent confer

rights on ‘‘uninvented’’ and unspecified processes.

My first argument arises from a general principle that is often claimed to

justify the existence of the patent system as such. The principle says that the

system promotes socially desirable innovation because it will stimulate

competitors to develop alternatives to the patented inventions. In the case of

product patents, however, the validity of this argument is doubtful. Suppose

that a certain product is seen as socially desirable, but that its production

process has a number of obvious disadvantages. For instance, this process

may not be optimally efficient, safe, or environmentally-friendly. If a patent

has been granted for this product, competitors will not be free to manu-

facture and market the product on the basis of clearly improved production

processes. Thus, in cases like this, product patents hamper rather than

promote socially desirable innovation. Interestingly enough, this objection

to product patenting has played a substantial role in history. In 1877, a

similar argument was put forward by the German Chemical Society in a

critique of a newly proposed patent law. As a result, product patents, or

‘‘Stoffpatente,’’ in the areas of chemistry and pharmacy were prohibited in

Germany until 1967. We may conclude from this first argument that a major

justification of the patent system as such is questionable in the case of

product patenting.

With my second argument against product patenting, I come to the core

of my critique. The argument addresses the issue of the adequacy of the

technical specification of the invention. This specification must be such that,

in principle, it enables an experienced scientist or technologist to copy the

invention and to check its operation. That is to say, the invention must be

reproducible by the members of the inventor’s peer group.6

In the practice of science and technology, however, different types of

reproducibility can be found, two of which are pertinent here (Radder, 1996,

6 See Van Overwalle (2000, pp. 203–204); Bostyn (2001, pp. 200–209). Because the
know-how implied in processes of invention is often left out of their written speci-
fication, however, such reproductions may not be as easily realizable as patent

regulations seem to assume (cf. Collins, 1985).
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Chapters 2 and 4). First, there is the reproducibility of the entire experi-

mental or technological process leading to a particular product. Consider,

for example, the ruby laser, which produces a narrow, intensive, and

coherent light ray – a ‘‘laser beam’’ – by means of the excitation of chro-

mium atoms in a ruby crystal. A theoretical specification of the processes

taking place in a ruby laser may enable their reproducibility by skilled

experimenters.

In addition, reproducibility may apply to the product of experimental or

technological processes, independent of the way(s) in which that product has

so far been realized in practice. This second type of reproducibility is also

called ‘‘replicability.’’ The first operating laser, the ruby laser, was built in

1960. In the next two decades, a large number of different types of lasers

were constructed, using various lasing materials and embodying quite dif-

ferent technologies: gas lasers, free electron lasers, X-ray lasers, etc. (Hecht,

1987, pp. 577–593; De Ruiter, 1992, Chapter 3). Yet, in 1960, the statement

‘‘that laser beams are replicable through quite different processes’’ was no

more than a claim. It indicated a possibility, not a fact. In order to know

whether or not that possibility could be realized, a lot of detailed theoretical

and experimental research still needed to be done.

The relevance of the distinction between these two types of reproduc-

ibility with respect to the issue of product patenting will be clear. The

practice of science and technology shows that the reproducibility of one

specific process through which a certain product is being made does not

straightaway entail the replicability of the same product in rather different

processes and varying circumstances. For this reason, scientists and tech-

nologists, rightly, see the replication of a product through a substantially

novel process as a proper invention, as a new technological achieve-

ment (see, e.g., Collins, 1975, pp. 210–211). Realizing a product by means

of substantially novel processes counts as an independent accomplish-

ment, which should certainly not be automatically credited to the original

inventor.

Thus, the second type of reproducibility – the replicability of a product

through potential or unknown processes – primarily involves a claim. In

making this claim, scientists abstract from the processes in which the

product has been realized so far, and they anticipate the possibility of novel

production processes without there being any guarantee that those possi-

bilities will be actually realizable. Hence, such claims should be seen as

theoretical rather than technological, as involving a concept but not (yet) an

invention. Put differently, such replicability claims constitute the discursive

focal points for further theoretical development. They mark the start of a

theoretical science that abstracts from the ways in which its concepts are

being concretely realized in experimental or technological practice. Because
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theories and theoretical concepts are not patentable,7 this argument exposes

a fundamental problem of the concept and practice of product patenting.8

Now it is true that in order to be patentable, an invention ought to be

‘‘sufficiently disclosed.’’ In particular, the claims of the patent should be

adequately supported by the description of the invention (Sterckx, 2000b,

pp. 21–25). It is also the case, though, that thus far patent offices have not

taken the requirement of sufficient disclosure very seriously and have

granted many extremely broad patents that lack solid support on the basis

of a concrete invention. In this respect, the above-mentioned US oncomouse

patent is a typical case.9

In addition to these questionable practices, product patents entail a more

principled theoretical problem. Once granted, a product patent confers an

absolute protection on the product as such. By definition, it protects the

product however it is being produced or used. Because of this definition, an

invention protected by a product patent can never be sufficiently disclosed,

as is demanded by patent law and regulations. The fundamental problem is

that sufficient disclosure of a product patent claim would require the

capability to foresee all the different ways in which the product might be

realized and used in the future. That is to say, it would require a kind of

foresight or control of the future that is in principle unavailable. Conversely,

granting a product patent allows its holder rights on, as yet unknown, future

developments. Hence, granting such patents lacks any plausible justification.

From a scientific and technological perspective, a product patent claim

cannot be supported by the specification of (one or more) particular

inventive processes. From a legal and moral perspective, the holder of a

product patent is being rewarded for achievements that have not been made

available. Thus, this second argument undermines the very idea of product

patenting.10

In concluding this line of argumentation, I would like to emphasize its

difference from the usual arguments against the patenting of inventions in

7 Sterckx (2000b, pp. 19–20). At most, the texts describing these theoretical and
conceptual possibilities would be subject to copyright protection, which is a less

powerful type of intellectual property protection.
8 Phrased like this, the argument can be seen to be an immediate corollary of my

account of the abstractness and nonlocal meaning of concepts (see Radder, 2002).
9 Shulman (1999) and Bostyn (2001) have documented many other cases. Bostyn,

who is not against broad and product patents as such, argues for a stricter appli-

cation of the sufficient disclosure rule in order to prevent unduly broad claims.
10 Note that the specific arguments of this paper do not apply to the patenting of a

product exclusively on the basis of the process specified by the inventor. To be sure,
there are broader criticisms of the patent system that do apply to this type of pat-
enting as well. A few of the issues have been briefly mentioned in the previous

sections, but for the time being I will leave these broader issues aside.
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the field of biotechnology and genomics. As I briefly explained before, those

arguments often employ a contrast between natural products and processes,

which can be discovered, and artificial products and processes, which can be

invented. The latter, but not the former, would then be patentable (see

various contributions to Sterckx, 2000a). In contrast, the critique of product

patenting presented in this section is not based on a distinction between the

artificial and the natural. It rather exploits the contrast between a concrete

realization of a technological product by means of a specific process and an

abstract, or conceptual, possibility of realizing this product in novel pro-

cesses. Thus, although the critique applies to natural products, it does not

do so exclusively. The point, then, is that the argument from the conceptual

character of product patent claims can be expected to be less vulnerable to

criticism than the always tricky appeal to ‘‘pure nature.’’11

As a third and final argument against product patenting, I would like to

offer the following story. The case of the success of the Human Genome

Project and of the failure of the Superconducting Super Collider plan (see

Kevles, 1997) confirms the intuition that biologists are better entrepreneurs

than physicists. Yet, if they are willing to learn from the practice of current

biotechnology, there is hope for inventive physicists. For those who want to

make money, even big money, I can recommend the following approach.

Get a PhD in physics and do postdoc research in nuclear physics. Design

and realize a new type of nuclear fusion bomb, for example through a

process of fusion of atomic nuclei that have not yet been employed so far.

Finally, apply for a product patent for the product of this bomb – to be

called ‘‘nuclear fusion heat’’ – in as many countries as possible. This tech-

nological invention will be clearly novel and non-obvious, and the produced

heat can be industrially exploited, for instance for the generation of elec-

tricity.12 Hence, the chances of having the patent granted will be very good,

certainly in the US but also in Europe.

Now, solar heat is in fact nuclear fusion heat, and hence it is protected by

our product patent. Consequently, anyone who gains an economic benefit

from the heat of the sun owes a certain compensation to our physicist.

11 Cf. Jozef Kenlartz’s critique of the questionable uses of the notion of ‘‘nature’’
in radical ecology (Keulartz, 1998). For a more differentiated account of nature as a

metaphor, see Roothaan (in press).
12 The example is not fully fictitious. In the 1950s and early 1960s – an era when

many other grandiose scientific projects were envisioned, see Kwa (1994) – producing
heat through explosions of fusion bombs was considered a serious option.
On a very large scale, it is possible to use the catastrophic process [of nuclear fusion, H.R.] in

a semi-controlled manner, and this possibility has been seriously looked into. A large canyon

could be lined with concrete and fitted with a concrete roof so as to produce a giant steam

boiler. Once every hour or so, a hydrogen bomb could be detonated inside the boiler so as to

produce enough steam for an hour’s consumption. (Enge, 1969, p. 454)
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Farmers who grow crops, house owners who use a solar panel for domestic

heating, swimmers who enjoy sun-heated rivers, lakes or seas: they all have

to pay up. Even if the individual amounts are modest, it is easy to see that

this approach provides an entrepreneurial physicist or physics department

with the definitive solution to all their financial worries.

But is this not pure science fiction? It certainly is not. I will show this by

discussing and rebutting the possible counterarguments. Consider again the

first stage of the proposal, the application for a product patent based on the

laboratory invention of the new type of fusion bomb. At this stage, one

might argue that ‘‘nuclear fusion heat’’ cannot be patented because heat is

not a material thing or process. This counterargument, however, presup-

poses a scientifically obsolete notion of materiality. From a modern, sci-

entific point of view, heat, light, sound, and the like, are as material as the

more tangible bodies, such as paper clips, aircraft engines, and aspirins.

A further objection might be that nuclear fusion heat is not a novel

product. In patent law, however, the criterion of novelty applies to the

invention. Thus, since our fusion bomb really embodies a new invention,

there is no problem at all. After all, the same argument is standardly used by

proponents of the patentability of genes. In response to the criticism that

genes do already exist in a natural state and hence are not new, they always

retort that the patentability does not apply to the gene as such but is based

on its technological isolation or production in the laboratory. In the same

manner, the application for a nuclear fusion heat patent is based on the

specific process through which the new type of fusion bomb has been

realized in the laboratory.

Finally, one might claim at this stage that only a process, and not a

product, patent should be granted to our physicist. But again, this claim can

be easily rebutted. As we have just seen, in this respect the case for a product

patent on nuclear fusion heat is exactly similar to the case for a product

patent on genes. Since many product patents on genes have been granted by

now, there is no reason at all why a patent on nuclear fusion heat should be

limited to a process patent.

Thus far, in agreement with the idea of a product patent, there has been

no question of other processes for the production of nuclear fusion heat.

Once our patentee has obtained the patent and starts collecting fees from

people who make a profit on the use of solar heat, other objections may

arise. Some of those people might dispute the applicability of the patent to

the case of solar heat on the ground that their uses of sunlight are not novel.

This line of argumentation, however, is not hard to defuse. After all,

‘‘novelty of use’’ has never been a necessary condition for patentability. A

new, non-obvious and useful type of washing machine can surely be pat-

ented, even if its use remains as it always was.
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Some other people, however, might object that solar heat is a natural,

and hence unpatentable, thing. But again, this objection misses the point of

what a product patent is. In practice, patents on naturally occurring objects

have been, and are still being, granted. For example, in 1986, the Interna-

tional Plant Medicine Company obtained a so-called plant patent in the US

on a naturally occurring plant species of potential medical utility (see

Shulman, 1999, pp. 127–149). The patent had been awarded in spite of the

fact that this naturally occurring plant had been used for centuries

throughout the South-American Amazon area. More generally, Shulman

(1999, p. 133) concludes that ‘‘companies in the developed world hold the

overwhelming majority of patents on naturally occurring ingredients from

the Southern Hemisphere.’’

Moreover, Christian Gugerell – Director Genetic Engineering of the

European Patent Office in Munich – sees this practice as, in principle, legit-

imate. As he stated explicitly in an interview (Evenblij, 1998): the biotech-

nologist who has obtained a product patent for a plant containing gene x is in

principle entitled to exploit all modified and nonmodified plants possessing

this gene. The fact that the (re)production of that gene in natural plants works

by means of quite different processes than is the case in the laboratory in no

way detracts from the rights of the holder of this product patent. An anal-

ogous conclusion applies to the fully similar case of nuclear fusion heat.

Before concluding, we need to consider one more move, which may be

called ‘‘the ultimate objection.’’ Opponents of patenting the heat of the sun

might point out that jurisprudence allows lawyers and judges to refrain from

strictly applying the explicit rules of patent law and regulations. Thus, they

may counter that, in real practice, the claim that solar heat is covered by the

original product patent will certainly be rejected, because it is simply absurd!

With this objection I cannot but agree. Indeed, a procedure that allows an

individual person or institution to exploit the full economic value of the heat

of the sun for private purposes does not make sense. Hence, my third argu-

ment involves a reductio ad absurdum of the concept and practice of product

patenting. That is to say, it exemplifies a type of reasoning that shows the

excessiveness of this activity by expounding its utmost consequences. Strictly

speaking, such an argument does not imply a logical refutation. But it is very

suitable to demonstrate that there is something badly wrong with the activity

in question. After all, who wants to advocate the patentability of the sun?

5. CONCLUSION

What should be the conclusion of this discussion of the concept and practice

of product patenting? As to the concept of product patenting, the core of my
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critique is contained in the second argument, which can be summarized as

follows. By definition, an invention protected by a product patent can never

be sufficiently disclosed, because this would require the foresight or control

of all the different ways in which the product might be realized and used in

the future. Conversely, granting a product patent allows its holder rights on

conceptual possibilities and, as yet unknown, future developments. Hence,

granting such a patent lacks any theoretical justification.

As to the practice of product patenting consider these two facts. First, it

is undeniable that thus far the national patent offices, especially in the

United States, have granted many very broad patents, including many

product patents. Second, in a number of the cases where those patents have

been litigated in court, the claims of the holders of overbroad patents have

been rejected by the court. Sometimes the latter fact is used to argue that, in

practice, the granting of broad and product patents is not really a prob-

lem.13 This argument, however, is unconvincing for two important reasons.

First, the manifest disfunctioning of our patent agencies has led to a large

number of protracted legal battles. These battles waste an increasing

amount of time, money, and human resources. Second, it is also true that

many of the granted broad and product patents are never challenged in

court: for smaller firms, litigation is often far too expensive, while big firms

often avoid lengthy and complicated legal action through the common

practice of cross-licensing.

The main moral problem of granting overbroad patents is, of course,

that the patentees are rewarded for inventions that they have not really

made available. In the case of product patents, this problem is intrinsically

connected to the definition of those patents. By now, quite a few com-

mentators have claimed that overbroad patents do present a major problem,

which may not be resolvable by ad hoc adjustments of the system (Shulman,

1999; Sterckx, 2000b; Van den Belt, 2002). My account of the concept and

practice of product patenting, the core of which is the second argument,

supports this claim. I think that the above arguments allow me to conclude,

first, that pure product patents should not be granted at all and, second, that

broad patents are legitimate only if the processes for which they claim

protection can be shown to be plausible extrapolations of the original

invention.

13 In this spirit, one of the reviewers for this journal provided the following
comment on the first draft of this paper: ‘‘the author should not take seriously the
initial broad language of patent claims; what counts is the result of litigation in

specific infringement actions.’’
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