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Abstract 
 
In this paper we examine some of the philosophical issues involved in patenting 
genetically modified organisms. In particular, what we think has been highly 
problematic has been the tendency to use terms such as intervention, identification, 
creation, authorship and artifact interchangeably as criteria for invention. We examine 
attempts by various people to formulate a philosophically precise set of criteria for 
patents over genetically modified material. While we welcome these attempts to 
increase the philosophical sophistication in this area, we will be arguing that they are 
unsatisfactory. In particular, we will be arguing that the criterion of being an artifact is 
mistaken for drawing the normative line for patentability. In passing we will also note 
our belief that other distinctions between ‘natural’ and ‘artificial’ objects, and living and 
not-living or animate and inanimate objects are unlikely to be helpful in drawing a 
normative line. Our qualified conclusion is that genetically modified organisms are not 
inventions and should not be eligible for standard patent protection. 
 

–––––––––– 
 
Patenting genetically modified organisms is big business, but it was not always. An 
early and famous case, which we will discuss in some detail later, is that of Sidney A 
Diamond, Commissioner of Plants and Trademarks v Ananda M Chakrabarty, decided 
by the US Supreme Court in 1980. Following the decision in Chakrabarty’s favor, it 
very rapidly became apparent to industry that securing patents over genetic material had 
the potential to be a valuable commercial investment. For instance, a few months after 
the decision, a relatively new biotechnology company called Genentech offered a 
million shares to the stock market. Within twenty minutes of trading the price of the 
shares had risen from $35 per share to $89 per share. At close of business that same day 
Genentech had raised $36 million and was valued at $532 million (in 1980 dollars), an 
impressive result for a company that had not released a single product onto the market. 
It was a clear indication that, for those individuals and corporations with access to the 
necessary technology and funds, the biotechnology industry was now a place where 
previously unowned genetic resources could potentially be turned into very large 
profits. The shift in patenting law required for this legal framework for ‘the privatization 
and commodification of the genetic commons’1 came about, both in the US and other 
industrialised nations, not through the normal legislative process but mainly through 
court decisions and administrative policy changes within patent offices. In a real sense, 
the topic bypassed significant public debate and scrutiny. Although the change in the 
law and practice really started happening in earnest twenty-five years ago, it is only in 
the last few years that it has entered significantly into the general public arena and our 
aim here is to make a philosophical contribution to this arena. 
 
Our ethical approach in this paper is to focus on non-consequentialist reasons associated 
with the change to allow patenting of genetically modified organisms. The reason for 
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this is two-fold. First, although the consequences of different patenting regimes are 
important, it is not clear in this case that the consequences of this change are overall for 
better or worse. We have canvassed the various consequences in another paper and 
believe overall the net consequences of the change are for the worse but the uncertainty 
in assessing the net consequences is significant. The second reason for examining the 
non-consequentialist reasons is that all the major players, including the general 
population, clearly appeal to non-consequentialist reasons when thinking and arguing 
about these issues (and this is likely to be especially the case when the overall net effect 
of the consequences is indeterminate).  
 
Various authors have correctly argued that some of the ethical problems associated with 
the patenting of biotechnology products are linked to conceptual issues,2 in particular 
with definitions of what type of material constitutes an invention, and the types and 
amount of manipulation that would justify an organism being classed as an invention or 
artifact. Given this, and that the primary motivation for the general public’s support of 
patents is probably because of their underlying belief that people who have invented 
something should be able to reap the benefits of their labours, becoming clearer on the 
concept of an invention and related concepts will be essential to help the public debate. 
Doing this will be a major part of our task in this paper and this conceptual exploration 
will also help us to propose at least the beginnings of a non-consequentialist answer to 
the question posed in our title.  
 

–––––––––– 
 
It is useful to start with an outline of the standard definition of a patent and of what kind 
of material can be patented. Patents are a type of intellectual property right assigned to 
inventors for a limited time. For a patent to be granted, an invention must traditionally 
satisfy four criteria. First, an invention must be new or novel. This simply means that 
the invention ‘has not previously been publicly disclosed in any form, anywhere in the 
world’.3 Second, the invention must demonstrate non-obviousness. This means that an 
inventive step must have been involved in the production of the invention which would 
not have been obvious to another person with similar knowledge and skill in the 
particular field of the invention. Third, the invention must be useful in that it has a real 
utility value and industrial applicability and is capable of performing the function or 
task specified by the inventor. Finally, an invention must be a ‘manner of manufacture’. 
As is probably obvious to anyone with philosophical training, this is a problematic 
criterion for distinguishing between objects or processes in the world. When you start 
looking for some more precise guidance it is not readily there. For instance, if you look 
in The patents guide put out by IP Australia you find that a manner of manufacture is ‘a 
legal term used to distinguish inventions which are patentable from those which are 
not’.4 Indeed it is used to distinguish inventions that are patentable from those that are 
not but of course what people would like to know is how or on what basis it does that. 
There is, as far as we know, no definitional or conceptual guide to tell anybody how or 
on what basis. One simply has to plough through case law to find out how the courts 
have done it. Some subject matter, however, has been standardly excluded from patent 
protection. Artistic pieces, literary works, mathematical formulas, theories, laws of 
nature, and plans, schemes, ideas and other purely mental processes are exempt from 
being patented. For instance, the US Supreme Court has ruled to exclude scientific laws 
and mathematical equations on the grounds that these are ‘the “basic tools” of scientific 
and technological research and cannot be preempted by anybody’.5 However, apart from 
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these exceptions, the subject matter that may be patented has been vast, and patents 
have covered material in the form of a process, product or the starting materials 
involved in the development of a new product.6  
 
The situation in Australia has been similar, with the extension of the current patent 
system to new technologies and their products mostly being viewed as an automatic 
process. For instance, the Australian Advisory Council on Intellectual Property (ACIP) 
believes that the standard definition of patentability is both suitable and highly flexible 
in its application to new technologies such as biotechnology, providing the criteria for 
industrial applicability is met. In the past ‘the courts have interpreted and applied the 
concept “manner of manufacture” in an expanding and generally non-selective fashion’ 
and the ACIP argues that ‘while the language [of patent law] may be old, the courts 
have consistently interpreted [manner of manufacture] broadly’.7 This is indeed true for 
process patents including medical therapies, for example. Product patents are being 
granted to include such material as microorganisms, cell lines, enzymes, plasmids, and 
DNA and RNA sequences. While these patents demonstrate the Australian courts’ and 
patent office’s willingness to extend patent law to new technologies in the same way 
that has occurred in the US, many patent cases in both countries suggest to us that the 
patent system is simply not equipped to deal properly with these new types of 
technologies and their products.  
 
The main reason for seeking patent protection is so that patentees may secure a 
commercial advantage for their inventions. This commercial advantage may be realised 
simply by allowing the patent holders to exclusively manufacture, use and sell their 
inventions for a set time or it may be advantageous in that the patent holders may collect 
payments through licensing or selling their inventions or patents to others. In return for 
the commercial advantage, the details of the inventions must be disclosed.  
 

–––––––––– 
 
So much for the background. As mentioned at the beginning, an early and famous legal 
decision that set a precedent with respect to patents over genetically modified living 
matter is the patent law case of Sidney A Diamond, Commissioner of Plants and 
Trademarks v Ananda M Chakrabarty. In this US case, which commenced in 1971 and 
ended with a final decision in 1980, Chakrabarty sought a patent over a genetically 
engineered bacterium he had modified so that it was capable of breaking down multiple 
components in crude oil. Because this property was not present in any naturally 
occurring bacteria, the development was thought to be of significant potential value for 
cleaning up oil spills. We will be using this case as a test case but we think the 
arguments extend to all cases so far of genetically modified organisms. The other most 
famous case worth mentioning is the OncoMouse, or Harvard Mouse, decision of 1989. 
This case involved a patent application on a mouse that had been genetically engineered 
to be unusually susceptible to cancer. The transgenic mouse was created by introducing 
an activated human onco-gene sequence into the germ cells and somatic cells of mice. 
This modification increased the likelihood of the mice developing malignant tumors and 
was designed as a tool for facilitating research into carcinogens and possible cancer 
therapies. The US patent was awarded in 1988 and covers all non-human mammalian 
onco-animals.  
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The US Patents and Trademarks Office (PTO) originally rejected Chakrabarty’s patent 
application, arguing that because microorganisms were products of nature they were 
exempt from being patented. This decision was appealed twice and eventually 
overturned, with the Supreme Court ruling ‘a live, human-made microorganism is a 
patentable subject matter as a “manufacture” or “composition of matter”’.8 The decision 
made legislative history and indicated that now ‘there was no legal … reason to 
differentiate animate or inanimate products of human manufacture’.9 In fact it was 
claimed that such a distinction was entirely irrelevant to the legal process of awarding 
the patent. The decision was seen as a major victory for the biotechnology industry, as it 
indicated living matter was now a lucrative area for profits. We agree to a significant 
degree that in the case of non-sentient organisms there is little reason to differentiate 
animate or inanimate products of human manufacture. However, in a sense to be 
explained later, there have not to date, and may not be for a very long time, any animate 
products of human manufacture. This forms part of the reason why we think the 
Chakrabarty patent and also similar patents should not be granted a standard patent. 
 
Chakrabarty’s original patent application was rejected by the US PTO because living 
things had not previously been considered to fit the category of a ‘manufacture’ or 
‘composition of matter’. At the time of the original rejection of the patent the US PTO 
pointed out that very few exceptions to this law existed, and in these cases it had taken a 
special legislative Act of Congress to create such an exception (all previous exceptions 
had applied to asexually reproducing plants). The Supreme Court, however, suggested 
the microorganism had more in common with inanimate chemical compositions than 
other living organisms such as multicellular higher life forms. Descriptions of the 
microorganism as a ‘manufacture’ and ‘composition of matter’ aligned the life form 
with more traditional concepts of what kind of subject matter is patentable. While these 
legal terms are routinely applied to patentable inventions, we will argue that organisms 
and genetic material should not be classified as inventions and should not be patentable. 
The immediate problem with applying these legal terms is that any physical thing – 
living or non-living – can be described as a composition of matter. The definition is so 
broad it excludes no physical object and hence does nothing to illuminate the discussion 
of how rightly to distinguish what should be patentable from what should not.  
 
In the Chakrabarty decision the court said it would not be deciding upon what was 
allowed within the boundaries of patent law nor discussing the distinctions between 
animate and inanimate things. Rather its decision was focused on whether or not 
Chakrabarty’s work on the microorganism could be seen to satisfy the criteria of a 
human-made invention and thus be eligible for patent protection. The Supreme Court 
did not provide a detailed philosophical justification for its decision but it did think it 
important to note that Chakrabarty had produced ‘a new bacterium with markedly 
different characteristics from any found in nature’ and as a result the work was ‘not 
nature’s handiwork but his own’.10 The initial criticisms of the Chakrabarty patent 
centered on the claim that the court incorrectly interpreted what constitutes ‘natural’ and 
‘artificial’ in relation to living matter. Juhani Pietarinen and Veikko Launis have, much 
more recently, sought to defend the decision against these criticisms. They interpret the 
court’s decision as removing the microorganism from the category of natural product 
and placing it in the category of invented artifact.11 Their strategy is to argue for what 
they believe is a set of philosophically precise criteria for the award of a patent and then 
show that Chakrabarty’s genetically modified bacteria satisfies the criteria.  
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Pietarinen’s and Launis’ criteria and argument need to be considered in detail because 
they are attempting to increase the philosophical sophistication in this area where there 
has been a paucity of philosophical analysis. Also, we believe a detailed examination of 
their argument provides a good platform for working out the beginnings of a non-
consequentialist contribution to the question of whether genetically modified organisms 
should be patentable. 
 
Pietarinen and Launis argue that an invention needs to satisfy the following four 
conditions as a minimum requirement for patent protection. A patentable invention 
should be non-obvious, useful, able to be reproduced by someone of average skill in the 
field, and be an artifact.12 The first three criteria are standardly used in determining 
patentability within legal frameworks. The fourth criterion is used by Pietarinen and 
Launis for the purpose of determining if living matter should be classed as a patentable 
invention. We should note that Pietarinen and Launis introduce the artifact definition in 
order to give a more philosophically defensible criterion than the ‘manner of 
manufacture’ criterion typically used to determine patentability (including in the 
Supreme Court case of Chakrabarty). It is not used by patent offices or within patent 
law. So we are not here trying to determine how current patent law should be 
interpreted. It is clear that patent law is hopelessly vague on these matters and, for that 
reason alone, not defensible. For the highest court in the US to be reduced to trying to 
defend its position by noting that Chakrabarty’s organism is a ‘composition of matter’ – 
a description that applies to every physical object in the universe – just indicates how 
hopelessly in need of reform patent law is. So, proposals that have philosophical 
precision, like that given by Pietarinen and Launis, are a welcome contribution to the 
area and need to be critically examined.  
 
For our purposes let us accept that Chakrabarty’s microorganism satisfies the 
requirement of non-obviousness, as Chakrabarty’s manipulation of the microorganism 
resulted in a significantly different quality from any other quality known or 
demonstrated among this species of bacteria. On the criterion of usefulness, it is clear 
that Chakrabarty’s microorganism demonstrated potential for wide industrial 
application, and on the condition of repeatability let us also assume that Chakrabarty 
provided enough detail in his patent application to allow a person qualified in the area to 
reproduce his results.  
 
The next question is whether Chakrabarty’s modified microorganism can be considered 
an artifact. Before considering this, it is worth first noting the other distinctions and 
approaches being used in discussing the justifiability of patenting this material. The 
most common distinction, and the one whose relevance was rejected by the US Supreme 
Court, is between ‘animate’ and ‘inanimate’ or ‘living’ and ‘non-living’ material. Other 
distinctions that people have thought important include between ‘natural’ and ‘artificial’ 
objects, ‘inventions’ and ‘not inventions’, and the ‘artifact’ and ‘non-artifact’ 
distinction. While these dichotomies provide an insight into the various ways humans 
have found it useful to categorise various materials, we think it is a mistake to expect 
that ethical issues will nicely divide along the conceptual categories. The Catholic 
Church and many others have been spectacularly unsuccessful in their various attempts 
to use the categories of ‘natural’ and ‘unnatural’ in order to delineate right and wrong 
behaviour in areas as diverse as the right use of medical technologies to sexual 
behaviour. We think these failures should provide a salutary warning for enquiries into 
other areas, including the right public policy on patents. Having said this, we are going 
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to ignore this warning in one way but heed its importance in qualifying our claims. Let 
us explain in some detail. 
 
Clearly, many patentable objects fit into the category of artifacts. Paperclips, ballpoint 
pens and photocopiers are examples of artifacts intentionally made by their authors with 
some specific purpose in mind. However, in deciding whether organisms and genetic 
material should be patentable, our claim is that they should fit into the subcategory of 
artifacts commonly called inventions. Let us qualify this. Pietarinen and Launis give a 
definition of artifact and then argue that all artifacts satisfying their criteria should be 
patentable. One of our claims is that not all objects satisfying their definition of artifact 
should be patentable. We also think, along the way, that their definition of artifact is 
implausible. One of the reasons it is implausible may be because they developed it with 
the intention of having the normative issue nicely divide at its boundary. There is 
nothing in principle wrong with this – the problem with it is that it is unlikely to be 
successful unless you are simply defining the word by fiat (which sometimes is a 
reasonable thing to do). However, we do not think it is likely to be helpful to the debate 
at hand to try to develop a better definition of artifact, so we will just note at what point 
their artifact definition gives the wrong answer. Our own view is that the ordinary 
language designation of invention is likely to get closer to the normative dividing line 
and so we will argue that only that subcategory of artifacts that are inventions should 
receive standard patents. However, we do not think anything hangs on whether the 
ordinary language of invention neatly marks the normative dividing line. If it does not 
then we would not be motivated to move the normative line but rather to make the 
rather messy, but more accurate, claim that only inventions plus this other group (or 
possibly minus some group) should receive standard patents. We are in no way wedded 
to the general claim that inventions ‘whatever class of objects they turn out to be’ are 
the right group of objects to be granted standard patent protection. So if you do not like 
our use of the term invention, ignore it and just substitute some other word instead. The 
difficulty here does not lie simply with the definition of an artifact but rather with its use 
in drawing the line between what should be patented in the standard way and what 
should not.  
 
Back to the Chakrabarty case. While no one disputed the fact that Chakrabarty had 
intentionally modified the microorganism in a way that made it able to perform a new 
function, this new function is not sufficient to categorise the organism as a new 
invention. There has been some dispute about whether or not the modified 
microorganism satisfies the category of being a new living organism in its own right. 
So, one claim is that it is not a new invention because it is not a new organism. In 
defense of its ‘newness’ it is pointed out that the organism, due to its alteration, would 
not be found occurring naturally in its newly altered state. However, we do not believe 
that whatever way this dispute is resolved should have an effect on the question of 
patentability – the organism is not a new invention, not because it is not a new 
organism; maybe it is on any plausible biological taxonomy. It is not a new invention 
because it is not an invention: it is the result of the modification of a pre-existing 
organism, which maintains most of its original structure and associated life processes all 
of which are essential for its usefulness but which are not inventions. So, even if 
Chakrabarty has created a new living organism, that organism has a completely 
different status with respect to the potential for patentability from a new living organism 
created entirely from scratch, which would be likely thereby to satisfy the criteria of 
being an invention. Note that, while there have been patents granted over material that 
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can be classed as ‘animate’ or ‘living’, including the Chakrabarty patent, ‘no molecular 
biologist has ever created a gene, cell, tissue, organ or organism de novo’.13 Living 
organisms have not been ‘built’ from scratch in the way that normally patentable 
inventions are built.14 All patents granted over living material have been based on the 
modification of pre-existing living material. There has been no inventing of organisms 
from inanimate materials for the relatively simple reason that the knowledge and 
technology is currently beyond us. Chakrabarty himself has conceded that he ‘simply 
shuffled genes, changing a few bacteria that already existed – it’s like teaching your pet 
cat a few new tricks’.15 His comment draws attention to the fact that what genetic 
engineers currently do is manipulate existing genetic material. They are not the 
inventors of new life. The altered microorganism is not likely to be an invention on any 
plausible account of invention because most of the useful qualities of the organism were 
not invented. Chakrabarty’s work can be seen as an intervention in the naturally 
occurring processes through which the genes of the microorganism exchange its genetic 
information. In this case, he altered the metabolic pattern of the organism.  
 
Ehrman, Grossfield, Dismukes and Green all have argued that because the altered 
microorganism continues to function in accordance with natural processes (ie by 
reproducing in the same way as it did prior to modification) it remains a natural life 
form, even though it may display newly engineered properties.16 For all these authors 
the crucial issue is whether the organism is natural or artificial. Pietarinen and Launis, 
on the other hand, argue that the fact that the microorganism continues to function in 
accordance with natural processes is not enough to refute the claim that a modified 
living organism is an artifact and hence is patentable. They argue that the new property, 
being able to digest oil, was intended by Chakrabarty and he is therefore the author of 
the new resultant object since it demonstrates the intended property. They conclude that 
the intention that led to the final outcome by the author satisfies the necessary 
requirements to accept that the modified microorganism is an artifact, and that ‘the life 
of an artifact need not be in any way “artificial”’.17 For Pietarinen and Launis it is not 
important, from the point of view of patentability, whether an object is natural or 
artificial (indeed for them you can have natural artifacts) – any thing or object satisfying 
the conditions of an artifact should be a patentable object, whether natural or artificial 
(providing it also satisfies the other three criteria).  
 
While we agree with Pietarinen and Launis that working out whether something is 
natural or artificial is not crucial to the question of patentability, we will argue that 
simply being an artifact lowers the bar too far. Artifacts are a broader category than 
inventions. Pietarinen and Launis define artifacts as ‘intentionally made from some 
material for some purpose by some author. If a thing is a product of the kind intended 
by its author, it is an artifact.’18 While we do not dispute that techniques for performing 
genetic interventions should be patentable processes if they are new, we will argue that 
the fact that interventions have taken place is not a sufficient condition for considering 
the resultant organisms, in their entirety, objects that should be granted standard patents. 
To see this take the following example. 
 
Suppose there are two authors (man, woman) who use some pre-existing material (sex 
cells, reproductive organs) to intentionally make some thing (human offspring). The 
child that results from this process seems to satisfy the requirements of an artifact by 
Pietarinen and Launis’ definition. The child is a product of the kind intended by its 
authors and these authors intentionally made this product from some material. The child 
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is a new creation and satisfies their definition of an artifact. One might try to defend the 
Pietarinen and Launis position by claiming that although the child is an artifact it fails to 
be patentable because it fails on one or more of the other criteria. But children are 
clearly useful (even if not always) and they can be reproduced by people of average 
skill in the field (even below average in many cases). But it can be objected that the 
method for producing them is obvious. That is true but it was not true for most of 
human history. It hardly seems to be helpful to the Pietarinen and Launis position that 
they would be committed to the view that children were patentable objects at some time 
in the past but no longer. But let us accept this defense and modify the example. 
 
The authors, their intent and the final product remain the same; however let us suppose 
a scientist intervenes, with the aid of IVF technology, to achieve the desired outcome. 
On the Pietarinen and Launis criteria the child is an artifact and is a patentable product. 
Their criteria have given us the wrong answer here – the resultant child should not be 
patentable. There may be something patentable here, but it is not the outcome of the 
process but the process itself. In so far as the inventor of a new IVF technology has 
done something new and useful there seems to be a reasonable case to be made out that 
the inventor should have ownership rights over the new technology. That is his or her 
contribution. While the inventors would, of course, like to have their ownership of the 
technology extended to the products that result from its application they are not the 
inventors of these products. In this case, the product is the resultant child. In the 
Chakrabarty case, it is the modified organism. Any new process developed by 
Chakrabarty in altering the microorganism could be considered to be his invention and 
hence patentable, but the organism should not receive standard patent protection. 
 
We noted earlier that it is not currently possible to create new living organisms except 
through the manipulation of already existing organisms. Genetic engineers are not 
currently inventors of genetically manipulated organisms; they are tinkerers. It is this 
feature, we think, that is crucial in the Chakrabarty cases and all the cases since. The 
microorganism Chakrabarty altered already existed in nature and was widely known 
about. Using an existing live organism means the final outcome of the modification 
processes necessarily includes features previously present in the organism. For example, 
the critical ability to self-replicate was a feature already present prior to modification. 
The fact that Chakrabarty’s microorganism could reproduce was crucial to whether it 
would be industrially possible to clean up large oil spills. If this were not the case the 
modification would need to be repeated on each and every microorganism and so would 
make it not commercially useful. In fact almost all the features required to make the 
microorganism commercially useful were not created by Chakrabarty – including many 
complex life processes, many of which are not yet fully understood, including that it is a 
living organism. While Chakrabarty applied inventiveness to his manipulation of the 
genetic structure of the microorganism, granting a standard patent over the organism in 
its entirety (even though it has been genetically modified) gives the scientist property 
rights, for twenty years, over a piece of matter, most of whose valuable features are not 
of the scientist’s making. 
 

–––––––––– 
 
The examination of the conceptual issues naturally keeps leading us back to the non-
consequentialist ethical considerations so it is time to focus on those explicitly before 
finishing. Hopefully, there has been some advantage to developing both one’s moral and 
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conceptual intuitions in the context of particular cases rather than focusing on the 
abstract moral theory. But it is worthwhile now to step back and briefly focus on the 
underlying rationales for the standard patent system. As we said at the beginning our 
focus here is on the non-consequentialist rationale. Now it is interesting to note in this 
context that in the US Constitution the original stated rationale for patents was a 
consequentialist one of trying to progress science. The US Constitution gives Congress 
the power  
 

to promote the Progress of Science and the useful Arts, by securing for 
limited Times to Authors and Inventors the exclusive Right to their 
respective Writings and Discoveries. (US Constitution 1.8.viii)  
 

A 1966 Supreme Court Decision directly tried to make this more explicit: 
 

The patent monopoly was not designed to secure to the inventor his 
natural right in his discoveries. Rather, it was a reward, an inducement, 
to bring forth new knowledge. The grant of an exclusive right was the 
creation of society − at odds with the inherent free nature of disclosed 
ideas − and was not to be freely given. (Graham v John Deere Co 383 
US 1, 9 [1966]) 
 

The interesting thing about this decision is that, although the judges here are trying to be 
entirely consequentialist, they fail. They correctly describe patents as ‘inducements’ – a 
forward-looking concept. But the judges also slip into non-consequentialist terminology 
by also calling the patent a reward – also a correct description. But a reward is not 
conceptually equivalent to an inducement. A reward is a backward-looking concept and 
it is entirely normal for people (including judges) to want to talk of patents as rewards. 
That they are rewards plays a significant role in people’s seeing them as being justified 
and even when the judges were explicitly trying to be true to the US Constitution they 
could not keep to being purely consequentialist. This is not surprising because very few 
people, outside consequentialist philosophical circles, think that forward-looking 
consequentialist reasons are the only morally relevant considerations. Not surprisingly, 
then, all the major players in the intellectual property policy debates appeal significantly 
to non-consequentialist reasons in defending or advancing their positions. So, for 
example, lots of companies and scientists claim that any diminishing of their patent 
protection would be robbing them of their hard work and financial commitment. We 
also think that whatever community support there is for patents is significantly based on 
non-consequentialist reasons. In fact, non-consequentialist reasons will probably be the 
determining factor in the coming debates about intellectual property and genetics given 
that, as in so many other areas, the consequentialist reasons are likely to be 
indeterminate between the various policy options on offer. That is one of the reasons 
why we have exclusively focused upon them here.  
 
Returning to the specifics of the Chakrabarty case, the problem with his microorganism 
is that almost all the important features required to make it commercially useful were 
not created by Chakrabarty – most of them are not the fruits of his labor. It seems to be 
this underlying feature making the awarding of a standard patent over the organism 
morally suspect. But what would be the policy effects of taking this concern seriously 
and recommending that most of the features crucial to the invention must be created by 
the inventor? Many inventions crucially rely on natural materials, the properties of 
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which are not created by the inventor. For instance, lots of inventions rely upon the 
strength of steel in order to work but the strength of steel is not the creation of the 
inventor. Is there any principled way of distinguishing between the strength of steel and 
the life processes of the Chakrabarty microorganism? We are not sure but here is a 
tentative suggestion. The life processes of the microorganism are far more complex than 
the strength of steel. Steel is a relatively simple structure, well understood, and readily 
made from scratch with such basic elements as iron and carbon. Organisms on the other 
hand have very complicated structures, not well understood. The structures are so 
complex that no human has ever successfully made one from scratch. This seems to be a 
principled distinction. 
 
Having said this there is likely to be a continuum of cases running from the most basic 
of inanimate objects through to things like the Harvard onco-mouse and perhaps 
beyond. Given this, we think there is some reason to explore the possibilities of a more 
fine-grained intellectual property system. Our position in this paper has been that 
creators of genetically modified organisms should not be granted a standard patent, 
which typically lasts for about twenty years. But that does not mean that they should 
receive nothing for their labors – what are some of the possibilities for something more 
fine-grained in the Chakrabarty case? 
 
One possibility for awarding Chakrabarty for his inventiveness in discovering a new 
method for cleaning up oil spills would be to award Chakrabarty the exclusive right to 
commercially exploit the microorganism he manipulated to clean up oil spills. He would 
have no rights to exploit the microorganism in any other way or in relation to any other 
application. This would be a significant restriction on his property rights relative to 
other patents, but it still seems too close to granting property rights over the whole 
organism. 
 
Another possibility, mentioned already, is that Chakrabarty could be awarded a patent 
over the process that he used to create the new microorganism. Process patents are 
routinely awarded for new technological processes. However, rearranging gene 
sequences can be achieved via a number of different scientific processes. This has two 
consequences. If Chakrabarty used a common scientific method to modify the genetic 
structure of the microorganism, there would be nothing for him to patent in this case. 
Relatedly, even if he used a new method unless the new method is significantly more 
efficient than other methods it is not clear that it would be valuable in itself and would 
not prevent others from producing the same organism by alternate means.  
 
Another possibility would be to award the patent over the manipulated gene sequence. 
The problem with the suggestion in this case is that Chakrabarty did not introduce any 
new material into the microorganism and, even though he rearranged the genetic 
structure, the final genetically manipulated microorganism was still made up of the 
same, albeit rearranged, material. This material existed prior to his intervention and was 
not invented by Chakrabarty in any novel way. Awarding a patent over the modified 
gene sequences runs very close to allowing a patent over scientific knowledge. 
Knowledge about the world is discovered, not invented, and is not patentable. While we 
think that this restriction is justified we do not have room to argue for that here.  
 
The value of patents is directly related to the length the patent is granted for. This then 
gives us a real possibility of more directly tying the financial rewards to the creative 
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contribution made. Perhaps we cannot do this in too fine-grained a manner, and there 
may be good administrative reasons not to in any case. But a system where patents were 
awarded for 5, 10, 15, 20 and 25 years seems well suited to the type of problem the 
Chakrabarty case raises. His case seems to be at most in the 5 year category, but our 
confidence in these determinations would rise significantly as they are placed alongside 
many other cases. It may be that such a case only warrants the other forms of reward 
commonly used for scientific discoveries such as research funds, grants and professional 
recognition. Hopefully our discussion has at least given policy makers reason to revisit 
the current patent regime with respect to genetically modified organisms. 
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