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Introduction

Most philosophers still like to feel that they have a special subject matter, well insulated
from anything that the social scientists, and scientists in general, have to tell them. That is
not healthy for philosophy; and it is all too likely to lead to an ethics that continues, as of
old, to plead for its ultimates-the fact that one is totally ineffectual being decently concealed
by an impressive terminology. (Stevenson 1963, pp. 114–5)
Many so-called moral theories do not even attempt to explain or justify common morality
but are used to generate guides to conduct intended to replace common morality. These pro-
posed moral guides, those generated by all of the standard consequentialist, contractarian,
and deontological theories, are far simpler than the common moral system and sometimes
yield totally unacceptable answers to moral problems. Since these philosophers who put
forward these theories have usually dismissed common morality as confused, they are com-
pletely unaware of the complexity involved in making moral decisions and judgments. It is
not surprising that many who take morality seriously and try to apply it to real problems
faced by actual people are so critical of moral theory. (Bernard Gert 1998, p. 6)

As both Stevenson and Gert note, ethics requires social and other sciences for by its
very nature, ethics is a practical enterprise. In addition, the study of morality was
intended to explain ethics to all thoughtful people so that each had the best tools to
make decisions affecting not only themselves but the societies in which they live.

To ethics’ detriment, those who study the field have sometimes attempted to sever
the intimate connection between theory and application. Although morality’s main
goal has always been to produce useful results for society and its members, some
academic ethics have become more and more limited to university preserves than
being something all citizens can apply in their everyday lives.1 The only common
feature in the range of simple to complex, multi-tiered theories appears to be their
implausibility to anyone other than their inventors and adherents to employ them in
decision processes and defend the results.

The trend from usefulness to impractical abstraction has caused ethics as a dis-
cipline a degree of schizophrenia. Pure theorists tend to worry more about develop-
ing a clear and consistent theory, a set of normative principles, and a value theory
than they do about whether any person in society will be able to apply their work.
Their primary goal is to create a theory unassailable from all criticism, regardless of

1I am not claiming that no philosopher today is interested in the practical, only that many of the
most influential ones seem to have misplaced the purpose of ethics.

ix



x Introduction

whether the attack is reasonable. Applied ethical issues, such as stem cell research,
bribery in the Developing World, and genetically modified or transgenic organisms,
are considered to be philosophically unimportant and uninteresting. Since applied
ethics’ nature entails that purely rational arguments are impossible, many times it
is dismissed with contempt (Callicott 1999, p. 28).2 At best, it is considered to be a
“soft” alternative to real philosophy. Making matters worse are a number of applied
ethicists who have helped foster this opinion by appearing to know only the simplest
versions of ethical theory and principles, e.g. equating Mill’s nuanced normative
principle with simplistic standard act-utilitarianism. Classes and research in applied
philosophy are tolerated in many departments because the university demands them,
but if some department members had their way, they would be eliminated for more
sections of pure metaphysics and epistemology.3

So how did this sorry state of affairs come about? Over the last 2,500 years, the
change from practical to abstract was slow and subtle. Although sexist and elitist –
only wealthy men could rule in his view – Aristotle still understood that all citizens
in every society need practical ethics in their lives. States are creations of nature,
and since states are comprised of human persons, all persons are political animals
(Aristotle 1941d, 1253a). Furthermore, each state is a community whose end is the
highest good (Aristotle 1941d, 1252a). The best state is one ruled by the ethical
principle of justice for “justice is the bond of men in states for the administration
of justice, which is the determination of what is just, is the principle of order in
political society” (Aristotle 1941d, 1253a). Without justice, there cannot be order.
Without order, the best state is impossible. Hence, in order to achieve the highest
good, citizens have to know how to be ethical. Ethics is not only practical; it must
be practical so that the state and its citizens can survive.

Moving ahead to the 18th century, David Hume defends practical morality by
rejecting attempts to create an ethics based upon pure reason alone. If moral princi-
ples could only be used correctly by abstract theorists, then few others would be able
to make decisions with the actual principles. At best, they would be lucky guessers
or have to make do with a simpler procedure method based upon the actual prin-
ciple(s), which generally classifies correctly but is not guaranteed always to do so.
The result is that no one other than pure reasoners could be certain about their duties
(Hume 1948a, p. 177).

For Hume, however, true ethics is obvious and practical to most people. He states
that the mental qualities we should pursue and foster are those that are useful to us
and others. Anyone using the general sentiment all normal persons have can evaluate
alternative actions and select one that is correct, while also knowing which things
are good or bad and why they have that status (Hume 1948a, p. 251). Not only are
all persons possessing the requisite emotional and reasoning capacities competent

2Social and political philosophy often faces the same problem.
3Some years ago at a university that will have to remain nameless, an interviewer was incredulous
at my assertion that “real” philosophers could be interested in business ethics research. For those
of us in applied ethics, this is an all too common occurrence.
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of moral reasoning, ethics itself is not as difficult as many would have us believe.
Where we go astray is by doing too much theory and too little social science. Hume
states that “it seems a reasonable presumption that systems and hypothesis have
perverted our natural understanding when a theory so simple and obvious could
so long have escaped the most elaborate examination”(Hume 1948a, p. 249). In
other words, the obfuscation problem lies with well meaning academicians who
have made the practical impractical.

The Father of Modern Philosophy, Immanuel Kant, bears part of the blame for
the severing of the practical from the theoretical. Unlike Hume, Kant rejects natu-
ral sentiments or desires as being part of morality’s basis (Kant 1956, pp. 68–71;
Callicott 1999, p. 102). According to Kant, right action in a particular set of cir-
cumstances is always what a purely rational person would do in that situation. In
fact,

All moral concepts have their seat and origin in reason completely a priori. . . In this purity
of their origin is to be found their very worthiness to serve as supreme practical principles,
and everything empirical added to them is just so much taken away from their genuine
influence and from the absolute value of the corresponding actions. (Kant 1956, p. 79)

In other words, if morality’s concepts were even partly the result of real world
experiences, they would not be as good or as useful to those making difficult moral
decisions. Moreover, the only way they can be fully understood is a priori, that is,
through pure reason alone. Hence, those who can be truly moral are limited to the
few individuals in society who have the resources, such as time and proper educa-
tion, and an intellect capable of this type of reasoning.

Although Kant claims his theory to be practical, it is not. Kant’s ethical frame-
work creates a situation in which it is impossible to decide what to do because, as
Hume correctly pointed out, reason alone cannot give any moral agent the power
to make decisions. Suppose, for instance, a person is faced with an unlikely choice
between the destruction of the world and the pricking of her finger. Reason tells
us that many people would die if the first alternative is chosen, while little is lost
if the second one occurs. If applying cost/benefit analysis to the situation, then the
latter would be preferred over the latter. After all, a little pain for one person is
much less a loss than the destruction of all things on the earth. However, if desire
is not included in the decision process, the person trying to figure out what she is
supposed to do will never be able to choose one thing over another. Even though
she knows the outcomes of the two distinct alternatives, without being able to care
about either one, she neither understands nor appreciates the differences. Much like
Buridan’s ass, she will be unable to do anything at all to her own peril. This absurd
result shows that in order to choose, that agent must be motivated to choose, and
motives by definition incorporate emotions or desires. Hence, emotions and desire
are essential to ethics, which Kant’s theory, because it so heavily depends on the
theoretical, abstract reasoning of the purely rational person fails to understand.

Even John Stuart Mill, an advocate of women’s suffrage, the elimination of slav-
ery and other useful democratic ideas, produced an extremely impractical theory.
Mill’s consequentialism would seem initially to be more useful because it relies on
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observable results and is merely a formulation of the intuitively appealing prescrip-
tion to do the best one can in all one’s actions. According to Mill, “actions are right
in proportion as they tend to promote happiness, wrong as they tend to produce the
reverse to happiness. By happiness is intended pleasure, and the absence of pain; by
unhappiness, pain, and the privation of pleasure” (Mill 1988b, p. 7). Since every-
one knows what pleasure and pain is, and can do basic cost/benefit analysis, Mill’s
theory appears useful on its surface.

But relying on the unknowable consequences of actions destroys any theory’s
practicality. We should begin to worry about how useful Mill’s theory is when he
argues there are types of pleasure and pain that can be adequately evaluated only by
those who have experienced both; thereby eliminating the input of those who have
not experienced intellectual pleasures (Mill 1988b, pp. 10–11). Mill further obscures
the principle by claiming that even those who have experienced both will not come
to unanimous agreement on their value rankings. In fact, he writes the best result we
can get is pleasure and pain types’ values will be recognized by the majority. The
majority will select high quality, intellectual pleasures over low quality physical
pleasures (Mill 1988b, p. 12). What should concern us is that already, there is an
elitism problem that precludes those lacking a higher education from being able
to recognize true value, which might omit them from full membership in society’s
moral community.

Of even greater concern is Mill’s claim that utilitarianism is not action guiding. In
order to figure out what to do, we rely on rules-of-thumb, which generally maximize
utility, but need not do so in all particular circumstances. Average citizens who are
not philosophers are obliged to use these general principles as their best tools, while
philosophers apply them only until they find better (Mill 1988b, p. 25). In other
words, the majority of people use the rules to make their ethical decisions, while
enlightened philosophers are able to understand and apply the actual moral code as
it should be. Since most people will not be able to study ethics to the degree required
to enable them to use the theory correctly, they must make do with second best rules
of conduct. Once again, morality is beyond the grasp of the majority of thoughtful
people.

The 20th century philosopher, R. M. Hare, continued the tradition of making
ethics too abstract and theoretical. To deal with moral conflicts, Hare proposed that
two levels of ethical reasoning exist. In the lower level, conflicts occur because peo-
ple are applying principles too general and broad to guide their actions rather than
reasoning at the consistent higher level. The higher second level excludes moral con-
flicts because there is always at least one clearly right action to those with enough
cognitive capacity to grasp it. Hare characterizes the two thinker types as Archangels
and Proles. An Archangel makes his decisions based upon pure critical reasoning
incorporating all the moral elements of any situation confronting him. On the other
hand, Proles “like most of us, have to rely on intuitions and sound prima facie prin-
ciples and good dispositions for most of the time; he is totally incapable of critical
thinking” (Hare 1992, pp. 44–5). In other words, most people using their rules-of-
thumb can get common day morality right much of the time, but they do not actually
grasp the true nature of morality as the Archangel does. Under Hare’s theory, the
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difficulty for the Proles is they have to utilize clunky, ill fitting rules different from
those of the Archangels. If moral principles were tools, then Proles use the side of a
crescent wrench to hammer a nail into the wall, while the Archangels use hammers.
Hence, in this theory, real morality is impossible for the very people it is intended
to help.

The unreal abstraction of ethics’ absurdity is characterized by a passage from
Richard Taylor’s memorial minutes. “[Taylor] marveled at how some philosophers
could discuss seriously whether earthworms have souls but scoff at an examination
of love and marriage” (Holmes 2004, p. 170). In the honorable pursuit of discovering
reality’s nature, many have lost sight of it, including why morality is needed, i.e., to
help us lead good lives in the actual world. Abstract theory addressing non-existent
worlds has replaced the common moral sense of what ethics is and why it is needed
in our lives.

The impracticality of Hare’s theory and others like it should give us pause. We
can acknowledge that ethics might be difficult to do because it takes professionals
to carefully examine and recognize many or most of the moral factors and princi-
ples involved, and then apply the principles correctly using both. However, there is
no reason to assume that professionals do not use the same principles as everyone
else to make their decisions. Instead of asserting multiple tiers of rules that are inac-
cessible to few other than the elite, the simpler hypothesis is that there is only one
moral theory and code applying to all persons. Everyone’s moral tools are identical
in this view. The difference between professionals and nonprofessionals is how well
each applies theory and code, not that they have different rules. One group has less
skill at their exercise than the other, in much the same way a journeyman can utilize
carpentry tools, but not as well as the master craftsperson.

The deficit in academic ethicists’ outreach to a community demanding more
ethics training and information has not gone unfilled. Applied ethics in medicine,
business, research, technology and a large variety of other fields have seen rapid
expansion, especially after the unethical, illegal activities of Enron, Worldcom,
Adelphia, and other businesses.

The trend’s unfortunate part is a number of those teaching, writing, or talking
about these issues seem to know little ethical theory. Ethics is an extremely dif-
ficult subject area because it affects so many people in so many different, impor-
tant ways. It requires master craftspeople to teach others how to become their own
masters. Since academic philosophy departments have not been producing as many
adequately trained applied ethicists as they should, many who style themselves
as practical ethicists have been exposed to only shallow introductions to classical
philosophers and their work. In fact, some applied ethicists have advanced degrees
in related associated areas, such as medicine, that, do not provide the skills needed to
examine an ethical issue fully. Without teachers fully cognizant of the field, students
fail to obtain the required skills to make good decisions, but rather receive material
characterized by its weak grasp of the underlying ideas. Instead of the richness of
over 2,500 years of development by some of the best minds in humanity, thoughtful
people are offered information or advice based upon one or two page characteriza-
tions of a person’s lifetime work. The result is that too many applied ethicists are
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trying to teach on the cheap, which makes it impossible for thoughtful individuals
to have the best tools they need to make good decisions for themselves and their
communities.

Of course the problem’s answer is to guarantee that applied and theoretical ethi-
cists are fully trained both in theory and application. They will then have a balance
allowing them to provide adequate tools for people to use in their lives. Fortunately,
there are those such as Loretta Kopelman and Tristram Engelhardt, who fulfill this
goal, but there need to be many more as ethics becomes more recognized as vital to
a thriving society and integrated into professional and private lives.

Until ethics can be worked out completely and practically, the best course of
action is to create a moral code that everyone can use in all her decision mak-
ing, including those touching upon technology and transgenic organisms. In devel-
oping the practical moral code used in this book, I will incorporate not only the
ideas of Stevenson and Gert beginning this introduction, but those from others
such as Gary Comstock, Bernard Rollin, Lilly Marlene Russow, and others as well.
Paul B. Thompson, for example, reminds us that regardless of their origins, the
framework of applicability of ideas must be global (Thompson 1995, p. 13). Why?
Because people all over the world have to use it to make decisions that affect other
people from all over the world. J. Baird Callicott argues that philosophy – and I take
it that he includes ethics under that umbrella term-should avoid being a socially
irrelevant, academic ivory-tower endeavor by pursuing its original purpose as one
of the most potent forces of social change (Callicott 1999, p. 27). New technology,
for example, will have enormous impact on what our society will be, and we have
to be able to understand and deal with the inherent changes in such a way that we
leave society better off than it otherwise would have been.

As Gert pointed out, people utilize complex moral codes in their everyday lives,
however, just because a moral code is used does not entail it is a simple matter to dis-
cover and explain it (Gert 1998, p. 6). This fact should not surprise us. Our brains are
in use all the time that we are alive, but neuroscience is still in a relatively early stage
of informing us about how brains actually function. Ethics is no different, although
it does not lend itself to physical science the way the brain does. Neuroscientists can
stimulate or suppress brain activity in certain sections, and then record the responses
in a variety of ways, including but not limited to MRI’s. Morality, on the other hand,
is not a physical entity or reading. Rather it is a set of beliefs, rules, and emotions
un-examinable in the same way “hard” science employs. Hence, although the fol-
lowing practical moral code might be true in that it captures one part of what ethics
really are, it cannot be established in the same manner as showing scientifically the
light is on in a room.

What I intend to do in this work is to capture as much of what people actu-
ally think about morality in the moral code as can be done without making the
code inconsistent, such as classifying the same action as morally right and morally
wrong. I will attempt to create and defend a practical moral code that can be used
by any thoughtful person anywhere in the world to solve moral problems caused by
technological advances in all areas of their lives. The code might have a vagueness
problem because it will not classify all morally right actions, but it is guaranteed
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to provide a useful tool to discover and defend at least one morally right action in
every situation.

Before beginning the difficult task of creating a practical moral code, I first want
to introduce the topic of transgenic organisms, which will serve both to help develop
the code and as a way to test its usefulness.

Genetically Modified Organisms (GMOs) and Transgenic
Organisms (TOs)

Bioethics, technology ethics, and agricultural ethics are extremely diverse subject
matters dealing with some fundamental needs of human beings, animals and the
environment. The three disciplines cover everything pertinent to technological inno-
vations in biology, technological progress, and more narrowly, the production of
crops and animals generally used for food consumption by humans and other ani-
mals, as well as clothing, shelter, fuel, and a variety of other needs. In addition,
there are overlaps in the ethical issues each area faces. Pesticides, transgenic organ-
isms, bovine growth hormones, animals for food production and their treatment, and
human/non-human chimeras are but a few of the moral controversies encountered
by the three.

The main ethical controversy addressed in this work is technology and transgenic
organisms. More specifically, the morality of the creation, production and marketing
of transgenic organisms are examined in light of a practical moral code, which itself
forms the larger share of this work.

But what are transgenic organisms? Roughly, TOs are created by splicing parts
of one organism’s DNA into that of another organism to produce desired traits that
the recipient organism did not previously possess. Generally, the two organisms are
from different species, and sometimes from different kingdoms, such as bacterium
and corn. The traits are selected on the grounds of how they will improve the recip-
ient’s characteristics. For example, golden rice was developed using bacteria and
daffodil genetic material spliced into the recipient rice’s DNA. The resultant rice
can provide consumers with a percentage of the daily Vitamin A needed to pre-
vent blindness and death. What makes this such an intriguing discovery is that no
variation in the rice species could produce any Vitamin A prior to Golden Rice’s
creation.

The term “transgenic organism” is used in place of the more popular, but mislead-
ing “genetically modified organisms” or “GMOs.” This nomenclature justification is
that the first term more accurately captures the process’ essence than does the more
general GMO. After all, humans have been modifying organisms ever since the for-
mer first had an impact on the environment. Animals have been domesticated, and
bred to be more productive and easier to care for than their ancestors. Crops have
been drastically altered to produce more of what humans need and want than were
found in their non-artificial ancestors. For example, natural teosinte has consider-
ably fewer kernels than does its modern corn descendants, which are the result of
human organized breeding. To facilitate clarity, I will use “transgenic organisms”
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to help develop the practical moral code and to talk about bioethics, biofood, and
making ethical decisions about new technology.

A Groundwork for Ethical Decision Making and Civil Discussion

Before analyzing the ethics of transgenic organisms in general, it is necessary to set
the groundwork for fair, civil ethical discussions. Ethical debates, as all other types,
require that certain parameters be scrupulously maintained by those discussing the
issue at hand. All debates are supposed to be useful in that they are intended to
advance the amount of information available, allow people to participate in the mar-
ketplace of ideas, and eventually to help find ethical solutions to problems. The
solutions, of course, will be unlikely to be approved unanimously, but should be
acceptable to the majority of reasonable people using reasonable decision proce-
dures to come to reasonable beliefs. To achieve the ethical debates’ ends, several
guiding principles must be adopted by all involved, including but not limited to, the
realization that reasonable people can reasonably disagree on issues and both still
be correct in their beliefs. As long as the available evidence supports them, contra-
dictory beliefs held by different people about what is ethical are legitimate because
there is often more than one answer to a moral dilemma, such as to what is the best
life or what should a person do in a particular situation.4

The Principle of Charity is designed to advance discussions as efficiently and
respectfully as possible. The principle first requires all debaters to assume that every
participant is a reasonable person who is trying to say something important to every-
one else. Of course, sufficient evidence might arise to show the person need not be
listened to, but merely not liking what he has to say is insufficient to justify disre-
garding his input. The principle’s second step is to strengthen, if necessary, what
the person said by adding more evidence, reformulating it, or otherwise improving
it. Many people are unable to present their ideas and arguments as efficiently as the
most skilled debaters. However, if we are serious about finding the best solutions
to problems and respecting individuals as persons, then we are obligated to help
them make their best case, even if we vehemently disagree with it. If we do not, we
waste valuable resources having to debate weaker arguments, when better ones are
available. Analogously, we would disarm a person with a handgun before we expend
effort addressing a person with a pea-shooter. The charity principle is therefore prac-
tical. The principle of charity’s third step is to evaluate the improved idea, position,
or argument to find its strengths and weaknesses. In current conditions of political
and social polarization, many people have forgotten that criticism is supposed to be
useful. In order to fulfill its true purpose of advancing knowledge, both reparable
and fatal flaws have to be identified in conjunction with the positive components.
How else would someone know if a defect is so severe that it renders the argument
unusable? The principle’s fourth and final step is to put aside unreasonable bias and
draw a conclusion based upon the evidence available. If the argument goes against

4All philosophers will be familiar with these principles.
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one of our most cherished beliefs, then it is time to rethink our justification for hold-
ing that belief and all other beliefs, principles, rules, etc. the belief has supported
or caused us to adopt. For example, in the fourth chapter, it will be argued that the
eastern world’s assumption that intrinsic value exists in all things is a better starting
point for developing a theory of value than the western world’s requirement to prove
something is valuable in and of itself before it can be ascribed that worth.

The principle of charity is consistent with moral duties to create better societies.
By implicitly demanding efficient discourse and respect for all individuals’ input,
the principle fosters the best atmosphere for problem solving. For example, instead
of focusing on primarily emotion driven arguments, as happened when transgen-
ics were attacked using the “Frankenstein myth” fears, the best real arguments can
be developed for decision making (Rollin 2006, pp. 131, 135). In addition, even
if a problem’s solution is not one championed by an individual, he is more likely
to understand and acquiesce to its implementation if he knows his view has been
understood and adequately incorporated into the debate. Furthermore, by using the
principle on his opponents’ views, he is more likely to see that they are as reasonable
as his. This perception will allow him and others to work together in solving prob-
lems facing their community better than if he had merely rejected his opposition’s
arguments as being the result of a stupid or unthinking mind.

Another requirement of adequate ethical debate is the old rule to answer ques-
tions of meaning before tackling questions of truth. That is, it is impossible to know
if someone is saying something true or false before understanding what the person
actually means by her statements. For example, going into a restaurant, one might
hear the assertion, “That man is hot.” However, it is not clear what the sentence
means. It could mean what old timers, such as myself, would immediately think,
viz. the speaker believes that the man feels the room’s high temperature exceeds
his comfort level. The statement could also mean that the man is attractive to the
individual making the assertion. Without knowing which interpretation is accurate,
it is impossible to state the truth value of the proposition.

Although this example is not important to ethical debates as such, it does illus-
trate the need to clearly define terms so that everyone understands what is being said.
In many scientific and public debates people simply talk past each other (Zimdahl
2006, p. 13). That is, they use the same terms, but never realize that different def-
initions are intended. Since it is a waste of time for people not to understand what
everyone else is saying when we are trying to find solutions to vital problems affect-
ing society, it is never legitimate to assume that everyone knows what is meant by
words such as “good,” “bad,” “right,” “wrong,” “permissible,” “forbidden,” and so
on. These ideas can denote vastly different things at different times for different peo-
ple. In order to have our ideas understood, the burden is on us to ensure we make
the effort to explain how we define our terms. We cannot complain that someone
has misunderstood us if we have not provided adequate information for her to use.

It would be helpful to see how the principle of charity and requirement for clear
definitions of terms works in the transgenic organisms’ context. There have already
been heated discussions about what to label the result of mixing TOs with non-TOs
which can serve as a case study.
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Ethical Reasoning and Use of Terminology

In any relatively young5 ethical debate over an emerging technology, the first prob-
lem to surmount is agreeing to the terminology used in the discussion. One of the
transgenic nomenclature difficulties is agreeing upon what to call the mingling of
transgenic and non-transgenic organisms, especially for seed crops. To date, no
mutually satisfactory term has been adopted because of the seemingly intractable
nature of the various concerned parties’ positions. As a result, progress on the moral
issues of the debate, such as whether or not transgenic organisms are morally bad in
and of themselves, has been hindered. Before supporting my suggestions of “mixed”
and “unmixed,” I want first to mention and examine the current terms used by either
side of the debate and show why they are inadequate.

Defective Terms

The test of an adequate term is how practical the term is for the circumstances in
which it is used. More precisely, an adequate term captures, as much as it can be
captured, the essence of what is being referred to, is readily understandable by those
intimately involved in the debate -and hopefully the general public as well- and does
not have an illicit positive or negative emotive impact on the listener.6 For example,
in order to advance the abortion debate, emotive and unrepresentative terms such as
“babies” and “fetuses” have to be given up for a more neutral term such as “unborn.”
One benefit of the latter word is it requires debate participants to present their best
arguments and evidence, instead of primarily making appeals to emotion. I will
use the pragmatic test to evaluate the terms currently utilized by both sides of the
controversy over transgenic organisms.

“Contamination” and “Pollution”

First, opponents of TOs have been employing the terms “contamination” and “pollu-
tion” to describe the state which results from the mixing together of transgenics and
non-transgenics (Davies 2004, p. 71). 7,8 One of Greenpeace’s background papers,
for example, states that, “Spring planting in the Northern hemisphere has started,
and with it numerous seed contamination scandals have broken loose in the United

5In comparison with issues such as racial equality and abortion, the transgenic organism debate is
in its infancy.
6Defining terms and concepts using Conceptualistic Pragmatism will be discussed in more length
in Chapter 3.
7For example, see the G.M.O. ALERT at http://www.organicvalley.com/member/
forum-gmo1.html
8A Netscape search on the terms “transgenic” and “contamination” yielded 13,900 hits, and “trans-
genic” and “pollution” yielded 14,801 hits. Most of the sites were against transgenic organisms.
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States. . .,Canada and in Europe” (Greenpeace 2007). Moreover, when respond-
ing to France’s refusal to tear out 4,500 hectares of “polluted” corn, Dominique
Voynet, French Minister for Land and Environment, said France should “show that
she doesn’t spread GMO contaminated seeds, whether authorized or not” (Walgate
2000, p. 1). Finally, on the Friends of the Earth Europe’s website, the section head-
ings include “Contamination in the field”, “Contamination of our food”, and “Con-
tamination around the world” (FoEE 2006). Generally, when the opponents of trans-
genics employ words such as “contamination” and “pollution,” they want to imply
the negative, i.e., transgenics are contaminating or polluting the non-transgenics,
rather than the reverse.

Both “contamination” and “pollution” should be rejected because they have
immediate, negative emotive connotations, which may illicitly influence people to
be biased against transgenics.9 There seems to be something bad about an organism
contaminating another, much like a paper mill willfully dumping untreated waste
water into a pristine stream. What is emotively entailed by opponents’ terms is that
there is something morally bad in and of itself about TOs, even though no rational
evidence has been provided to support such a conclusion.

Emotive terms tend to lower the evidentiary standard required for fair moral
debate. Consider the impact the word “contamination” has on the following argu-
ment of David Vetter, an organic farmer from Nebraska.

The bill for tests that revealed the contamination of [Vetter’s] corn crop ran to $450, includ-
ing a scan for StarLink that turned up negative, he says. It cost him $1,500 to evaluate a
load of corn worth $4,000. . .At the very least, he says, Monsanto, Aventis and others in the
biotechnology industry should pay these costs. (Schubert 2001)

If the transgenics are contaminating non-transgenics, then it follows in this argu-
ment that TOs are not pure or good. They wrongly destroy the “genetic integrity” of
the organic seeds (Schubert 2001). In other words, there is something morally bad
in and of itself about transgenic organisms. Of course, it is still an open question
as to whether transgenics really are morally bad, but the emotive terms make the

9Many opponents to transgenic technology fall into the trap of using value laden language. Richard
Hindmarsh and Geoffrey Lawrence, for example, state “And what about the public: does it have
a say about the genetic manipulation of life, or is this just a scientific enterprise that we should
leave to the elites?” (Hindmarsh and Lawrence 2004, p. 26) The last line introduces the idea of
class warfare that is unsupported by any evidence. John Gray uses Fidel Castro’s advocacy of
biotechnology and the poor regulation of nuclear weapons as indicative of biotechnology regulation
to generate an argument from fear (Gray 2005, pp. 27, 30). Sonja Schmitz likens biotechnology to
colonization and invasion (Schmitz 2005, p. 59). Although it might be convincing to people who
already believe in this type of conspiracy, it will do nothing but stop those who the authors most
need to convince from listening to them. Proponents of transgenics have also been known to use the
same tactic. Ronald Bailey states that the actions and statements of Vandana Shiva, Mae-Wan Ho,
and Benedikt Haerlin of Greenpeace’s European anti-biotech campaign are part of their disdain
for the poor (Bailey 2002, pp. 34–8). The problem is that the instances cited do not establish these
three people have any such feeling. Making matters worse is that by focusing on extreme positions,
Bailey does not address many thoughtful people’s real concerns.
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less-than-careful reader much more likely to accept Vetter’s conclusions about the
existence of an injury.

Furthermore, Vetter’s assertion that the seed companies should pay for testing is
emotively, not rationally, supported by the terminology he employs. On the aver-
age, people do not like polluters or those who contaminate what was once pure. If
a company enables its bad seeds to pollute others’ good seeds, then most people
would agree those who suffer from the corruption must be compensated by the pol-
luter. Hence, many people would be inclined to agree with Mr. Vetter’s demand for
reimbursement based solely on the grounds of his labeling the seed companies as
polluters.

However, the use of “contamination” and “pollution” begs three central ques-
tions. First, are transgenics morally bad in and of themselves or less valuable than
non-transgenics? Second, is the mixture of transgenics and non-transgenics bad, and
do transgenics actually pollute the non-transgenics or is it the reverse? Third, if the
mixture is bad, then who should bear the costs of testing, maintaining separation of
TOs and non-TOs, or compensation for mixing the two types of seeds, and why?
Rather than merely taking the expedient route of appealing to the listener’s non-
rationality by utilizing emotionally charged terms, what is required to further the
debate, and possibly reach some sort of consensus, is to answer the begged ques-
tions, and then provide adequate justification for the responses, as will be done in
Chapters 2, 4 and 5. If it is shown that transgenics actually are detrimental in all
the relevant ways, which I do not believe they can be, then they may be labeled
as contaminants -but not before. Hence, until use of the terms is adequately justi-
fied, the emotionally charged terms “pollution” and “contamination” should not be
employed.

“Adventitious Commingling”

From looking at available sources, it is clear that the terms, such as “adventitious
commingling” and “adventitious presence,” employed by those who favor trans-
genics are not as popular as “contamination” or “pollution.” For example, a simple
Netscape search on “GMO” and “adventitious commingling” only produced 64 hits,
while “GMO” and “pollution” yielded 11,902. However, since the agencies employ-
ing the former are powerful policy makers, including The European Parliament and
the United States Department of Agriculture which heavily influence the debate,
their terms should be evaluated for their usefulness.10

While “adventitious commingling” does not appeal immediately to emotions as
do those from the other side, the term is defective on two other grounds. First,
“adventitious commingling” is a mastery of confusion for many people. In order

10For examples, see the; the meeting summary of the Fifth Plenary Meeting of the Advisory Com-
mittee of Agricultural Biotechnology at http://www.usda.gov/agencies/biotech/acab/meetings/
mtg_8-01/su..., and FY03-NDSU Extension Service Program #203-Cropping Systems in the 21st
Century at http://www.ext.nodak.edu/progplan/203%20FY%2003.htm
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to understand what adventitious commingling is, even those most knowledgeable
about the debate have been forced to turn to a dictionary. Although requiring people
to use a dictionary is not wrong in and of itself, it does show a certain rhetorical
clumsiness on the part of those who coined the term. Due to the expression’s rela-
tive obscurity, many members of the public probably would not bother to learn more
about the issue’s complexities because they feel the debate is beyond their grasp. If
our goal is to usefully educate citizens and advance the debate on TOs, then it is our
duty to provide clear and understandable terms and arguments for them.

A more important defect is the fact that “adventitious commingling” fails to cap-
ture the referent’s essence. “Adventitious” means unintentional or accidental, which
renders the whole term unable to perform the function for which it was intended.
By explicitly limiting it to incorporate only unintentional commingling, all inten-
tional or negligent commingling has been excluded. Perhaps, for example, a farmer
or grain elevator operator intends to commingle the two organism types because he
is tired of what he believes is organic farmers’ unjustified complaining. The result
cannot be an adventitious commingling, even though the resulting state is identical
to the one which would have arisen if the commingling had been unintentional. In
order to refer to the second type of commingling, we will have to make matters
needlessly more complex by coining the term “intentional commingling.”

Moreover, negligent commingling, which also results in the same states of affairs
as the unintentional and intentional, would not be an adventitious commingling.
Suppose there is a lazy grain elevator operator, who inadequately cleans his elevators
and machines, even though it is foreseeable there will be mixing of the different seed
types. The result, according to the definition, is not an adventitious commingling,
but negligent commingling. Now we have three terms referring to the same resulting
state of affairs, viz. the mixture of TOs with non-TOs, when one would better serve
the interest to include more of the public in the ethical discussion.

Furthermore, the real dissimilarity between intentional, unintentional, and neg-
ligent commingling is an unhelpful moral difference rather than a descriptive one.
When we talk about intentional, negligent, or unintentional, then we are actually
focusing on moral responsibility, the morality of an action, situation, or something
similar rather than the mere fact that two types of things have mixed together. Unin-
tentional may mean no culpability on the part of the agent, for example, while
intentional mixing might entail the agent is responsible for the results of his action.
However, what matters in the ethical debate over TOs is the fact that transgenics
and non-transgenics have been mixed, not what the mental states of the person or
persons who did the mixing were. The latter is a different moral issue which should
be addressed on it own.

For the sake of usefulness, since all we want to do is to talk about the states of
affairs in which transgenic and non-transgenic products are mixed, we should use
only one, non-emotive, publically accessible term rather than three.11

11On the same grounds, “unintentional presence” must be rejected as inadequate. A second suffi-
cient ground for rejection is the fact that the term seems to be able to equally refer to a mugger on
a dark street or any person we do not want to meet.



xxii Introduction

Unmixed and Mixed

In place of the less useful terms, my suggestion is to adopt the perfectly workable
adjectives of “mixed” and “unmixed” to describe the state of mixed transgenic and
non-transgenic organisms and the states of unmixed transgenic or non-transgenic
organisms, respectively.

My suggested words satisfy the three conditions for an adequate term from
above, viz. they are emotionally neutral, understandable and accurate. First, the
terms have no illicit emotive impact. If a group of seeds is unmixed, it merely means
that the seeds are all of the same type, regardless of whether or not they are non-
transgenic or transgenic. Seeds being mixed entails solely that there are at least two
types of seeds in the group. In addition, neither “mixed” nor “unmixed” implies a
mixture or uniformity of seed is somehow better or worse on mere emotive grounds.

One beneficial result of using emotively neutral terms is that people who oppose
transgenics or non-transgenics must now focus on better arguments to justify their
positions, rather than relying too heavily on the listener’s emotion. For instance, a
person must present a proof showing that the existence of transgenics is bad, instead
of letting the labeling of it as a contaminant perform too much work. As the argu-
ments are developed, it will become clearer that many of the assumptions made so
far in the debate are unjustified, which will call for a re-evaluation of beliefs. For
example, by eliminating “adventitious commingling” from the discussion, then the
assumption which some make that mixing transgenic and non-transgenic organism
is innocuous would not be accepted as a given. Proof is required that any thought-
ful person can understand. Perhaps, in the long term, what now seems to be a fight
between individuals with intractable positions will progress into a consensus-at least
on some points such as on terminology.12

Since the suggested words are readily understandable, the second condition of an
adequate term is satisfied. Mixed is a combination of different types of things, while
unmixed means all the parts are homogenous, for example. Anyone conversant with
the transgenic debate, as well as the general public, will be able to immediately
understand the terms.

Finally, by capturing the essence of the referent, the suggested terms satisfy the
third condition of an adequate expression. In order to be as clear as possible so that
everyone understands what claims and arguments are being made, we are trying to
find terms accurately describing only the states of affairs in which transgenic organ-
isms are mixed with non-transgenics. “Mixed seeds” means there is a mixture of the
two seed types, while “unmixed seeds” merely means there is only one type of seed
in the group. If organic farmers want to maintain purity, for example, then they want
to keep their seeds from mingling with transgenic or non-organic seeds. If propo-
nents of TOs are not concerned with mixed seeds, then they are not concerned with

12From my experiences at workshops and focus groups, the first likely consensus will be that
transgenics are not morally bad in and of themselves.
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a commingling of seed types, although they might be worried about the percentage
of seed types in the mixture.

Furthermore, there are two benefits in making the mental states of the agents
who mingled the two types of seed irrelevant to the terms. First, the referent is
more accurately captured by the term. Since all that was under discussion was the
actual state of affairs of the mixed seeds, it does not matter what the agent intended,
should have foreseen, or did not intend. Second, the terms are more efficient. We
are only concerned at this stage of the debate with the morality of the mixture of
the two types of seeds, not the different issue of the morality of the agent who did
the mixing. By making the mental states of the agents irrelevant, we are freed from
the duty of actually discovering whether the mixing was unintentional or not, which
allows us to focus solely on the relevant matter, viz., the mixed seed. Hence, for
both of these two reasons “mixed seed” is a far better term to use than “adventitious
commingling.”

From this point onwards, the same care needs to be taken with any word or term
used to discuss transgenic organisms or any type of technology. It is only when this
is done that the public will be able to solve its problems efficaciously and avoid
pointless strife.

A Very Brief Book Overview

The purpose of this work is twofold. First, some of the most important legal and
moral issues in the transgenic organism debate, such as labeling, market con-
cerns, and trade agreements, will be addressed and some solutions formulated and
defended. Second, and more importantly, a practical moral code will be developed
for use in transgenic debates and for any controversial issue facing society, espe-
cially for technology. The code is not intended to nor can it identify all morally
right and wrong actions facing individuals, but it can find at least one morally right
alternative in any situation. Moreover, it will be based upon how people actually do
their moral reasoning.

The first chapter begins the work of identifying moral principles and values peo-
ple from all walks of life have used to make their ethical decisions. The ground-
work is based upon sociological principles and USDA sponsored surveys as well
as five of the most influential moral codes some professional groups have adopted,
including the National Commission that wrote the Belmont Report, and four pro-
fessional organizations. The first chapter also starts turning the raw data and ideas
into a consistent decision making procedure with consistent moral principles. The
second chapter develops and refines the code’s – the Practical Moral Code (PMC)
– two normative principles – Reasonable Person Utilitarianism (RPU) and a Quasi-
Categorical Imperative (QCI). Chapters 3 and 4 develop PMC’s complex, hierar-
chical axiology to be used in transgenic and other technology debates. Much of the
disagreement in various moral issues does not stem from the use of different nor-
mative principles of right or wrong action but from the values people attribute to
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various things, e.g. people, animals, plants, and the environment. If we are clearer
on both principles and values, then the controversies are not guaranteed to vanish, or
at least, be more manageable. However, those engaged in the debate should be able
to understand and respect other viewpoints better, and perhaps, know more about
their own. To develop an axiology, I will first reject the simplistic definitions of the
unnatural and the misuse of evolution, and then in Chapter 4, formulate a complex,
hierarchical value system. The fifth and final chapter provides an overview of some
of the arguments for and against transgenic organisms and the first applied uses of
PMC. Included in the final chapter are the applied moral issues of whether to cre-
ate transgenics, labeling, traceability, and market access levels. These four issues
I contend are among the most contentious in the transgenic debate, but reasonable
solutions that every thoughtful person can appreciate can be found. That is, the
conclusions I derive will be acceptable to some and anathema to others, but every
rational person on both sides of the debate should, at bare minimum, understand
why another reasonable person can justifiably arrive at those conclusions.



Chapter 1
Applied Groundwork for a Practical Moral Code

1.1 Introduction

We should take seriously Gert and Stevenson’s claim that philosophers in blind pur-
suit of their theories and principles are at risk of becoming ineffectual. For example,
many ethics articles are too theoretically academic rather than practical. Generally,
the author chooses a controversial moral topic, and then applies one or more princi-
ples to which she is particularly drawn. As a result, the issue is evaluated in light of
the moral codes that academics, for the most part, have adopted, rather than those
the people more directly involved in the situation would use. Although the articles
tend to be well written, they carry little weight where people are making real world
decisions about what to do.

A practical moral code based upon the work of ethicists, philosophers, sociolo-
gists, and other social scientists, as well as what thoughtful people believe in and
apply in their lives is a necessity for three important reasons. First, it will be practical
in legitimate decision making that is understandable and justifiable to all reasonable
people. Second, it will be something people are more likely to use. Third, because
of its universal acceptability, it can help lead to social decisions and a better society.
I will address each below.

Moral codes based on how ethics is actually done by individuals and communi-
ties must be practical because they are intended for applied individual decision mak-
ing. That is, people use them to figure out what actions they are morally required to
perform or refrain from doing, what type of people they should be, what thoughts
they should have and so on. Impractical theories and principles such as many forms
of consequentialism are impossible for people to utilize. If they are unsure of how
to apply the theory or principle correctly, then it does not help them to choose, much
less justify their choices to others.

Impractical codes also pose a danger to individuals and society. If agents cannot
know with some level of acceptable certainty what is right or wrong in real world

An earlier version of the practical moral code based on USDA survey results appeared in Gary
Goreham, George Youngs and my “Practical Moral Codes in the Transgenic Organism Debate.” It
has been extensively updated since that time.

1D.R. Cooley, Technology, Transgenics and a Practical Moral Code, The International
Library of Ethics, Law and Technology 4, DOI 10.1007/978-90-481-3021-4_1,
C© Springer Science+Business Media B.V. 2010
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situations, then they might begin asking if there is anything to know in the first
place? In other words, without being able to recognize our actual duties, which
actions are right or wrong, what it is to be a good person, then why should we
assume there are any moral truths of any kind? It is a fundamental fact that rational
belief in a proposition requires some sort of adequate evidence; otherwise belief in
something’s existence seems to be merely an article of faith, or a non-rational or
irrational belief. If someone proposes an impractical moral code that does not allow
people to know what to do, then he will be unable to prove rationally that the moral
code classifies one way or another in any situation. If we want to establish that there
is a morally right path in any particular situation, then we must accept that codes
producing unknowable classifications must not be impractical.

Second, moral codes should be practical because moral debates need resolution
for their own sake and those of the community. Practical codes allow us to use
the moral ideals and reasoning processes all of us share universally to discuss the
issue and try to find consensus at least an understanding that reasonable people
can reasonably disagree will help people live their lives well and create a better
society. Issues such as abortion, euthanasia, technology and transgenic organisms
cause a great deal of strife in people’s lives, groups, and communities. After rig-
orous discussion, there must be solutions that can heal and move us to new issues
needing the community members’ attention and energies, otherwise nothing will
get done and the community and its citizens cannot pursue their highest good of
flourishing.

Mark Sagoff’s work on local civic engagement in environmental problem solv-
ing as illustrated in his Quincy Library case study serves as one justification for
why a “bottom up” rather than “top down” approach is more appropriate in devel-
oping both an axiology and practical moral code. In Quincy, California, there was
a dispute between environmentalists, local officials, and the timber industry over
the dispensation of three national forests. A desperate deadlocked situation resulted
in which each local faction was fruitlessly expending its resources while tearing
apart the community. Resolution through consensus was achieved only when local
citizens realized how bad things had become, and then worked together without
outside provocateurs to find an ethical solution to their dilemma. The democratic
result was a plan in which each side sacrificed part of its goals at the same time
its primary desire was satisfied. Using arguments and this example, Sagoff proves
that a democratic approach to problem resolution, especially if those engaged are
the same individuals who will be directly affected by the decision, is more practi-
cal than having outside agents/experts intervene (Sagoff 2004, Chapter 9). In fact,
when outside factions, such as the Forest Service, environmental groups, and log-
ging businesses interfered in Quincy’s process to pursue their own interests, many
of which were benefitted by keeping the problem alive, the community plan was
derailed (Sagoff 2004, pp. 225–7). Although external agents and entities are not
always harmful, the damage and distraction they can cause should make us look
for more practical, local venues through which people solve their own problems
using moral codes based upon their universal and local ethical beliefs, values, and
principles.
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Many bioethicists promulgate a democratic decision procedure for technology
issues (Korthals 2002 and 2004; Light 1996 and 2002; Rollin 1996; Thompson
2007). Rollin argues that governments have an obligation to poll the public for
any risks it perceives, no matter how farfetched the concerns are, which are then
addressed by scientists in terms any layperson can comprehend (Rollin 1996, p. 93).
Michiel Korthals’ applicationism or deliberative ethics, which seems very similar to
Andrew Light’s methodological pragmatism, requires that “all sorts of consulta-
tion between consumers and producers (and other parties, such as governments)”
(Korthals 2004, p. 52). The justification for deliberative ethics is the fact that con-
sumers and producers are manifestly unable to acquire adequate information or
power necessary to protect autonomously their own interests, while there is a dearth
of entities that will do a proper job of it for them. From being involved in the various
decision processes, consumers can guide technology to a state more conducive to
their well-being. By adopting Korthals’ approach, two chasms can be bridged. The
first is the epistemological distance that has grown between consumers and produc-
ers as food production became more specialized and divorced from the everyday
experiences of most consumers (Ibid., p. 153). In developed societies, very small
numbers of the populace grow or raise the foodstuffs used by the rest; hence, both
have a poor understanding of what the others do or think. Deliberative ethics over-
comes the estrangement by integrating each group into decision making bodies. The
second chasm is a schizophrenic division between consumers and citizens (Ibid.,
p. 155). Consumers are defined as individuals active in markets who act accord-
ing to their personal preferences, while citizens are individuals participating in the
political arena who act with others according to their common preferences (Ibid.).
Obviously, these disparate foci are incompatible unless sensitively overcome. Delib-
erative ethics empowers consumers by allowing them to have greater control in the
market besides merely whether or not to buy a product that is produced by what can
sometimes be viewed as Others.

Deliberative ethics is one aspect of a current revival of pragmatism in technol-
ogy and ethics circles. Instead of being concerned about the end results of ethical
decision making, pragmatic ethics focuses upon the decision making itself. In other
words, it is “more process than product oriented” (Keulartz et al. 2002, p. 15). Delib-
erative ethics ensures that all affected stakeholders have input in the final result,
whatever it may be. Pragmatic ethics also involves “substantive interventions” that
break stagnation and entrenchment in ethical debates by creating new moral vocabu-
laries, bringing novel perspectives or ideas, or otherwise moving the process forward
through the introduction of some new element into the debate (Ibid., pp. 15–16). In
a partial justification for his methodological pragmatism, Andrew Light claims that
one must be a pragmatist in order to function well in bioethics – and by extension –
technoethics. The reason why is based upon the assertions that:

1. bioethics is a social activity,
2. the value of ideas is ultimately weighed in terms of their value in practice,
3. the reliance in all approaches on past experience, and
4. bioethics is always aimed ultimately at influencing policy (Light 2002,

p. 85).
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Using principles or codes that fail to recognize these fundamental facts result
in possibly impressive abstract arguments and conclusions, but does not guarantee
that any problems will be solved in the real world (Gremmen 2002, p. 101). Laying
the groundwork for one way to discover defensible, reasonable solutions to actual
problems – the next chapter’s PMC – is what this work is striving to achieve.

Although I am not at the moment, nor might ever be, ready to adopt a form
of academic pragmatism, it is important to acknowledge its usefulness in various
ways. First, it focuses on solutions to problems using what is real in the world
rather than taking flights of philosophical fancy to complex, non-existent realms.
Second, it frames ethical discussions in more inclusive terms than merely having
battles between two or more conflicting moral principles. “The moral arguments
that are used [in academia] belong to a specific practice and may lead to prob-
lems in understanding members of other practices” (Gremmen 2002, p. 101). The
major disagreements between those opposed or in favor of transgenic organisms, for
example, organic and transgenic producers, can be understood in terms of how each
group practices animal husbandry or farming. Once the various involved practices
are appreciated, then it will be easier to obtain some form of consensus on fitting
solutions. These two benefits of pragmatism are considerable and cannot be readily
dismissed or minimized.

There are several severe drawbacks to pragmatism that will give anyone pause.
First, without some sort of fundamental principle to evaluate a practice’s moral legit-
imacy, then how can one practice be set aside in favor of another? The issue is not
generally clear in the pragmatists’ writings for the examples they use to support
pragmatism tend to be all morally legitimate. Gremmen talks about clashing views
over how horses are treated as a conflict between practices people have for pets and
those they have for natural resource management (Gremmen 2002, p. 101). Either
practice is acceptable to reasonable people because we as reasonable people allow
either in our societies. Since both views are morally permissible to hold, it does not
ethically matter which one a person adopts.

However, in more difficult dilemma cases, the inherent defect with pragmatism
becomes apparent. Suppose the incompatible practices have different moral statuses.
In the case of societies that condone women’s abuse, reasonable people want to
adopt an ethical practice, and reject and condemn an unethical practice, but there
is neither incentive nor justification for doing so. For example, in May 2008, 15
women in western Kenya were burned to death by a rampaging mob on the grounds
that the women were witches. Although the conflict between the mob’s supersti-
tion based practice and the evidence and equality practices of any reasonable person
should be resolved in favor of the latter, with pragmatism, there is no mechanism
that can be used to support such a decision as there is in consequentialism, Kan-
tianism, or another Realist theory. They are merely conflicts of practices. The result
is rampant relativism unless pragmatism can go against its central foundation and
incorporate some essential principle that allows for conflict resolutions for these
situations.

Of more practical concern is how are we to do what those who want a more demo-
cratic or pragmatic approach to decision making want us to do without becoming too
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counter-intuitive? Decisions about technology development and deployment affect
many different people in many different communities; thereby, making each per-
son a stakeholder. If everyone must be consulted for their concerns and have each
of them addressed by the proper authorities, no matter how unlikely these con-
sequences are, then a great deal of technological innovation will be delayed if
not prevented by the task’s sheer magnitude.1 No company would ever develop
new technology because it would be unlikely to have a net profit. Second, there
is the danger posed by the tyranny of the majority. If all stakeholders have to
be consulted, and the stakeholders are uniformly technologically and scientifi-
cally ignorant, then they will stifle innovation in thought and deed (de Tocqueville
1966, p. 235). Many times, the stakeholders as a whole are against innovations
because it frightens them, they do not believe it is in their interests, or for some
other irrational reason, assuming adequate evidence is being ignored by them.
In these situations, those in the minority have no avenue of appeal since democ-
racy is the final arbiter. But this cannot represent what ethics is all about. It offends
us to think that minorities’ interests have to be sacrificed to the majority’s sometimes
irrational will. In order to reign in tyranny, there must be some objective principle,
such as justice and flourishing, that takes priority over democracy.

Given the unwieldy requirement to consult all affected stakeholders, it might be
reasonable to limit information gathering to representatives of the populace as a
whole. At the very least, the costs involved would decrease dramatically if some
smaller set would be consulted.

This approach’s benefits are enticing, but its difficulties arise when considering
who should be selected to represent the stakeholders. If the stakeholders as a whole
are ignorant of science, then should the representatives represent the majority or
those know enough about science to make more informed decisions? If the latter,
then they might not represent the majority of the society; hence, there is none of the
empowerment desired by pragmatists and others. It is merely doing what a small
group believes to be right or listening to what they think is important rather than
allowing the community as a whole significantly to affect negotiations and deci-
sions. Although it might be a bit better to make decisions this way than merely
allowing scientists, producers or similarly conflicted parties do it, there still might
be a bias toward science that the community as a whole rejects. If the more demo-
cratic representation is adopted, then decisions can be made based on ignorance
rather than evidence. Given that governments are supposed to be pursuing the best
interests of the society and its citizens by promoting and maintaining the flourishing
of each, decisions of this type will tend to retard government efforts to achieve its
goals. In addition, there is the problem of the tyranny of the majority here as well.
The only change between asking all stakeholders and representatives who mirror
the views of all the stakeholders is merely a difference in the group’s size; not its
practices, ideas, and beliefs. Hence the result will be the same.

1How would future generations, who will be impacted by the technology, be consulted?
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A practical way out of this conundrum is for reasonable people to utilize a prac-
tical moral code such as the one developed in this work, which incorporates RPU
and QCI or similar principles. RPU examines what is best overall, which will tend
to be identical to society’s interests, while QCI requires proper respect for all people
involved. To fulfill the latter duty, those affected should be consulted as long as so
doing satisfies PMC. Therefore, the benefits of pragmatism and democratic consul-
tation can be achieved with PMC without simultaneously being required to take on
pragmatism’s drawbacks.

To begin developing the practical moral code for all forms of technology and
ethics, the central focus is on the sets of theories and rules governing ethical
conduct gleaned from surveys conducted under a United States Department of
Agriculture grant for the study of the social, economic, and ethical impact of
biotechnology, especially transgenic organisms. In depth, structured interviews
were conducted with a range of individuals, including farmers, legislators, clergy,
government officials, scientists, agriculture school administrators, and agribusiness
officials. Their responses to the interviewer’s questions not only indicate that ver-
sions of the standard moral principles of consequentialism, Kantianism, and jus-
tice are used in decision making procedures, but in certain cases, environmental
ethics as well. Moreover, the principles employed in biotechnology discussions
are general enough to be utilized by the human subjects for other moral issues
as well.2

This chapter’s structure is broken into six main sections. First, the definition of
terms employed in the arguments and discussion are stipulated. Second, several
professional ethical codes, including the Belmont Report’s code for physiological
and behavioral research on human subjects, are examined. They will later prove a
valuable comparison to those adopted by the individuals involved in the transgenic
organism debate. Third, the results from the USDA study are stated and formu-
lated into the most plausible moral principles. Fourth, the most reasonable versions
of transgenic moral codes are compiled, and then examined for internal and exter-
nal consistency. Fifth, in an attempt to be as inclusive as practical, the Common
Moral Code is devised from combining portions of the professional and survey par-
ticipants’ moral codes. Finally, it will be shown that although it provides insight
into necessary moral factors in any adequate moral decision procedure, the Com-
mon Moral Code is evaluated and found wanting. The code’s lack of clarity poses
serious problems for interpreting it, much less employing it to help resolve moral
dilemmas. In the end, it is obvious that if applied ethicists are concerned with set-
tling controversies, such as the transgenic organism issue, then one of their tasks
is to formulate a clear, practical moral code that appropriately incorporates the
ethical principles people use in their moral decision procedures. However, before
proceeding further, it is important to first stipulate definitions for the terminology
that will be employed in the later discussions.

2Gary Goreham’s “Ethical Perspectives on the Transgenic Organism Debate” unpublished Power-
Point presentation of research data at North Dakota State University, 2002: 1–10.
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1.2 Definitions

Since the USDA survey’s respondents used principles in their codes which rely
upon more basic moral theories, it is vital to start with the latter and progress to
the former. Moral theories are the most fundamental level of ethics. For the pur-
poses of this work, a moral theory “provides an overall framework for specify-
ing ethical norms and interpreting ethical concepts” (Shamoo and Resnik 2002,
p. 12). For example, consequentialist theories are fundamentally about the con-
sequences of actions, which can be spelled out in terms of doing the best one
can or producing good and avoiding evil (Holmes 2003, p. 125). Therefore,
all principles derived from the theory will evaluate only the consequences of
actions, rather than the action’s antecedents or the action itself. Furthermore,
meta-ethical definitions of moral terms, such as good and evil, will be based
upon the framework of consequentialism, e.g., evil is defined as pain for hedonic
consequentialism.

On the second level of ethics are normative principles, which evaluate the moral-
ity of actions, people, or things (Shamoo and Resnik 2002, p. 12). Among the other
possibilities, a moral principle could be a rule of right behavior. An action rule can
incorporate the necessary or sufficient conditions for a right action. For instance, a
utilitarian principle asserting that an action is morally right if and only if the action
maximizes utility3 states both the necessary and sufficient conditions of permissi-
ble actions. However, a moral principle can also be more limited in scope. The rule
asserting that an action is morally right only if the action maximizes utility is just
as much of a moral principle as the former. The only difference between the two
is that the latter states a necessary requirement of morality rather than both neces-
sary and sufficient conditions. Further moral principles evaluating goodness or bad-
ness apply to classifying mental states, individual characteristics, and other states of
affairs.

Finally, the set of moral principles that a person uses in her decision making
procedures is her moral code. Although it is possible that all of her principles fall
under one moral theory, such as consequentialism, there is no reason that they must.
It is perhaps likely that people use multiple moral theories to support their moral
principles (Shamoo and Resnik 2002, p. 20). For example, a consequentialist moral
theory can help justify the moral principle to maximize utility. Kantian moral the-
ory can be used to support a principle to never treat anyone as a mere means. Justice
moral theories validate justice principles, and so on. It is helpful to see how dif-
ferent groups of people developed their moral codes from several different moral
theories.4

3Utility is defined as the result of subtracting the value of all of the evil consequences produced by
an action from the value of all of the good consequences produced by the action.
4Audrey Richards’ work on primitive human societies supports the idea that there are basic uni-
versal characteristics to ethical systems (Richards 1969, pp. 23–32).
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1.3 Professional Moral Codes

The five selected professional moral codes are interesting to compare to the study
participants’ codes and the Combination Moral Code for two reasons. First, even
though 23 of the 25 USDA survey participants do not have an upper level educa-
tion equivalent to those of the professional society members, most of whom have
the highest degree attainable in their field, when considered as a whole, they have
adopted a very similar set of principles and ideas to those of the professionals. Sec-
ond, it is intriguing to compare the two types of codes to see how the groups’
different perspectives and value foci influenced their moral rule sets. Overall, the
professional societies tend to be more precise than the USDA participants in their
statement of ideas and principles, but the former do not include the more emotional
components of ethics that the latter identify and incorporate into their codes. These
two results entail that the six moral codes might have broad, universal features which
groups and communities can use to evaluate the morality of technological develop-
ments and to help set public policy. I will begin with the professional society codes
of behavior, and then proceed to the Belmont Report’s set.

Each moral code of the four professional societies has elements of at least one of
the three main theories or moral ideas used in most professional writing on ethics,
viz., utilitarianism, Kantianism, and justice, while two also include versions of virtue
ethics. The elements derived from these four and the Belmont Report codes will be
turned into the Professional Moral Code by which to compare the code created from
the responses of the USDA participants.

Let us begin with two societies closely related to transgenic organisms and
bioethics: the American Society of Agronomy (ASA) and the American Society
for Biochemistry and Molecular Biology (ASBMB). ASA’s Statement of Ethics is
relatively short with six behavior prescriptions, mostly dealing with the professional
conduct of work. However, the fourth rule states that members shall “Demonstrate
social responsibility in scientific and professional practice, considering whom their
scientific and professional activities benefit, and whom they neglect” (ASA 1992).
Although the requirement is very broad, it does incorporate forms of Kantianism
and social utilitarianism in ASA professional duties. A version of social justice can
also be gleaned from the material, but the rule is a bit too vague to provide a strong
case for such a claim.

The American Society for Biochemistry and Molecular Biology’s code has more
complexity and provides more depth than that of ASA. ASBMB asserts that pro-
fessionals should have the “ultimate goal of advancing human welfare.” Included
in this duty are the sub-obligations to promote and follow practices that enhance
the public interest or well-being and comply with government and institutional
regulations, “such as those ensuring the welfare of human subjects, the comfort
and humane treatment of animal subjects, and the protection of the environment”
(ASBMB 1998). Although it appears as if the code is heavily dependent on utili-
tarian ideas and principles, the professional duties to trainees require the former to
respect the vulnerable population by being good mentors and creating and maintain-
ing a working environment that encourages cultural diversity.
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Two other groups involved heavily in technology, the Association for Comput-
ing Machinery (ACM) and a consortium of the US Department of Commerce,
Russian Chamber of Commerce and Industry, and US–Russia Business Develop-
ment Committee, have more complex codes than either ASA or ASBMB but still
share common features with them. The consortium’s Basic Guidelines for Codes
of Business Conduct requires business members to respect the partners and par-
ticipants in a shared business venture, as well as minority shareholders’ rights. In
addition, members are expected to live up to the trust placed in them and “endeavor
to earn a reputation for integrity, competency, and excellence.” The consortium not
only advocates the utilitarianism of a capitalistic economic system, but in pursuing
profit, every buyer and seller should simultaneously respect those affected by their
actions, especially if a trust relationship has been developed. What might be most
interesting is the virtue ethics component that deals with characteristics of the per-
son rather than her actions. Not only should she do the right thing, she must also
acquire certain beneficial character traits.

The ACM, a computer science professional organization, has general moral
imperatives to curry and maintain certain virtues, and well as acting in a useful,
socially just way. The relevant portion of the group’s ethical code is below.

1.1 Contribute to society and human well being including a local and global safe
natural environment, protect human rights, respect cultural diversity, and meet
social needs. Minimize negative consequences from technology.

1.2 Avoid harm to those affected by the technology. Recognize that well-intended
actions might lead to unexpected harm, which professionals have an obligation
to minimize or mitigate.

1.3 Be honest and trustworthy.
1.4 Be fair and take action not to discriminate.
1.5 Honor property rights. . . .
1.7 Respect the privacy of others.

In addition, computer professionals are obligated to treat their employees in cer-
tain ways including instituting and maintaining non-discriminatory practices, com-
mitting to worker health and safety, creating effective systems for consultation with
employees on employment conditions and other issues affecting employees, and
providing forthright information and policies affecting workers. The global com-
munity is also considered in the ACM document, unlike the other three codes. Pro-
fessionals must be sensitive to the local populations’ concerns, have good communi-
cations with them, abide by all applicable environmental laws and regulations, and
show tolerance for people of other cultures, races, beliefs, and countries. Although
utilitarianism is more than hinted at in this code, the main moral idea seems to be
the Kantian respect for human beings and some social justice principle of those with
power and resources being responsible for caring for those lacking one or more.

From these codes, several interesting conclusions can be drawn. Each has an
element of utilitarianism, generally directed at advancing human welfare. Second,
respect for persons is clear in the ACM, ASBMB, and consortium’s rules, while
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ASA’s mandate to determine who is benefited and neglected by research and how
to treat others in the field establishes it has a version of Kantianism. There is also a
virtue ethics in both the consortium and ASBMB’s documents. Not only are people
supposed to act in certain ways, they are obligated to acquire specific virtues or
beneficial dispositions to act in certain ways. Finally, both ASBMB and ACM have
conduct rules regarding protecting or sustaining the environment and the creatures
living in it. Since these elements have been found to be practical to the professional
societies and others, they will be part of the Professional Moral Code developed
using the Belmont Report’s central material.

The Belmont Report was chosen as the primary moral code for two reasons.
First, the Belmont Report’s code has moved beyond the narrower realm of medi-
cal and behavioral research to become one of the fundamental codes in bioethics.
Tom Beauchamp and Leroy Walters use their variations of the Report’s three moral
principles as “the beginnings of a framework through which we can reason about
problems in bioethics” (Beauchamp and Walters 2003, p. 21). Adil Shamoo and
David Resnik claim that principles identical to the Belmont Report’s “are supported
by more than one ethical theory and agree with commonsense intuitions” (Shamoo
and Resnik 2002, p. 15). Finally, many government agencies in the United States
make the Report part of their evaluation of research proposals and activities.5 Hence,
the practicality of any moral code developed without reference to them is in severe
doubt.

Second, the Belmont Report’s moral code incorporates three of the required ele-
ments of an adequate theory: treating all people as they deserve, utilitarianism, and
justice (Rachels 2003, pp. 191–202). Gary Comstock thinks that the “high-level
principles of justice, beneficence, and autonomy or utilitarian calculations of costs
and benefits” are important enough to combine with narratives to form his theory in
Life Science Ethics (Comstock 2002, p. 8; 2000b, pp. 7–8). Since the moral prin-
ciples found in the Belmont Report’s moral code have been recognized by leading
theoretical and applied ethicists as necessary components for applications outside
of medical and behavioral ethics, they provide ample groundwork for a moral code
that combines the theoretical and applied ethics worlds’ best.

The Belmont Report has what the National Commission, its creator, labels as
three moral “principles” which govern research ethics: Beneficence, Respect for
Persons, and Justice. Although the Report does not make Section 1’s distinction
between moral theory and moral principle, it is clear that such a division does
exist in the document. Beneficence is actually the moral theory of consequentialism;
Respect for Persons is Kantianism; and finally, Justice is Justice. The Commission
first provides the framework for specifying ethical norms and interpreting concepts
before stating the moral principles, which is a rational approach to take. If they had
not laid the ethical theory groundwork, the moral principles would have been vaguer
and more ambiguous than I will later claim them to be.

5United States Department of Agriculture, http://warp.nal.usda.gov/awic/legislat/nasa.htm and
United States Food and Drug Administration, http://www.fda.gov/oc/ohrt/irbs/belmont.html
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The Belmont Report’s Beneficence theory supports a combination of two princi-
ples: non-maleficence and beneficence.

Two general rules have been formulated as complementary expressions of beneficent actions
in this sense: [non-maleficence] do not harm and [beneficence] maximize possible benefits
and minimize possible harms. (NCPHSBBR 1979)

Although the Report claims the two consequentialist principles are harmonizing,
it is obvious that there will be situations in which both principles cannot be satisfied.
For example, sometimes, in order to maximize utility, it might be necessary to harm
an evil person so that good people can benefit, as in the case of justified self-defense
(Miller 2003). However, even though it is clear that the principles are not always
complementary, using the Principle of Charity as a guiding interpretation principle,
it will be assumed that if an action will satisfy both principles, then there is a very
strong prima facie case that it is a moral action.

The Respect for Persons theory is Kantian in nature, with all that Kantianism
entails.6 As the Beneficence theory before it, the Respect for Persons supports two
principles:

The [moral theory] of respect for persons. . .divides into two separate moral requirements:
the requirement to acknowledge autonomy and the requirement to protect those with dimin-
ished autonomy. . .To show a lack of respect for an autonomous agent is to repudiate that
person’s considered judgments, to deny an individual the freedom to act on those judg-
ments, or to withhold information necessary to make a considered judgment, when there
are no compelling reasons to do so. (NCPHSBBR 1979)

Given the fact the Belmont Report’s authors use “moral requirement” in their
explication, it follows that treating individuals as autonomous agents and protecting
persons of diminished autonomy, if that situation arises, are necessary rather than
sufficient features of moral actions. Hence, the two principles must be incorporated
into the moral code that has other conditions as well (Miller 2003). The combination
of all the requisites, including the two apiece from Beneficence and Respect for
Persons, will be sufficient for morality.

Finally, the Justice theory in the Belmont Report is left underdeveloped, as hap-
pens in many cases in which people attempt to incorporate justice principles into
their codes of ethics.7 The National Commission states that:

There are several widely accepted formulations of just ways to distribute burdens and ben-
efits. Each formulation mentions some relevant property on the basis of which burdens and
benefits should be distributed. These formulations are (1) to each person an equal share,
(2) to each person according to individual need, (3) to each person according to individual
effort, (4) to each person according to societal contribution, and (5) to each person according
to merit. (NCPHSBBR 1979)

6See Kant’s Metaphysics of Morals and Groundwork of the Metaphysic of Morals. My interpreta-
tion of what it means to respect persons as ends in themselves will be sketched out in the second
chapter.
7See Shamoo and Resnik’s Responsible Conduct of Research, p. 16.
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Although justice as a moral theory seems a natural candidate for adoption, its
complexity and principles makes it very difficult to integrate into a moral code. First,
there are four different types of justice from which to choose: Retributive, Compen-
satory, Distributive, and Reward. Even if the type of justice is stipulated, there are
further divisions possible, as in the Belmont Report’s five justice rules, which incor-
porate elements of Egalitarianism, Socialism, Capitalism, and Libertarianism. The
result is often one or more of the five principles will contradict one of the remaining
principles (Miller 2003). For example, giving a person what he needs, according to
Socialism, might not be what he is entitled to based on his individual effort, social
contribution, or merit, according to Capitalism. Babies who require transplants have
not contributed in any of the proper capitalistic ways; therefore, they should receive
nothing. However, principle two states that the baby should receive according to his
need which in these circumstances is great. In these moral dilemmas in which the
Distributive Justice principles contradict each other, instead of providing the reader
with a practical conflict resolution procedure, the Commission merely states that the
principles are guides to right behavior.

In order to try to make the justice principles more useful in guiding moral agents,
it is necessary again to use the Principle of Charity in interpreting this area of the
Belmont Report’s moral code. It will be stipulated that if we can satisfy all five prin-
ciples with an action, then we prima facie ought to perform that action, provided
that all other alternatives satisfy less than the five principles. Most of the time, how-
ever, in those situations in which we only can satisfy fewer than five principles, we
are required to satisfy at least one of the five.

Gathering together all the strands spun from the data sources, a plausible Pro-
fessional Moral Code for right action can be formulated. Included are the three
elements – utility, respect for persons, and justice – that appear throughout the five
codes.

1.3.1 Professional Moral Code (ProfMC)

An action, A, is morally right only if

1. A either produces no harm or maximizes utility, in those cases in which both
cannot be done,

2. in doing A, the agent treats all individuals affected by the action as autonomous
individuals, which entails that no agent’s considered judgments are repudiated,
no individual’s freedom to act on those judgments is denied, and information
necessary to make a considered judgment is not withheld, when there are no
compelling reasons to do so,

3. in doing A, the agent protects those with diminished capacity if they are affected
by her action,

4. A satisfies at least one of the justice principles provided that all five cannot be
satisfied.
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5. A protects or does not cause undue harm either to animals or the environment,
and

6. A fosters or maintains virtuous characteristics in the agent of A, including but not
limited to honesty, trustworthiness, integrity, competency, fairness, and respect
for cultural diversity and everyone affected by the agent’s actions.

Although satisfying all six conditions is necessary for right action, it does not
follow that an action which does so is morally right. It might be the case in the
particular situation that there are further requirements which must be met. However,
that being said, it is safe to assume that in the majority of cases, satisfying the six
in actuality is sufficient. For the purposes of developing a practical moral code, the
weaker claim that meeting all six conditions makes an action prima facie morally
right is stipulated.

1.4 USDA Study: Methodology and Results

Now that ProfMC has been identified, laying the groundwork for the moral codes
of the USDA sponsored study can begin in earnest. The study was conducted to
determine the ethical principles, guidelines, or ideas used by proponents and oppo-
nents of transgenic plant crops in North Dakota. Since the state’s economy is heavily
agricultural and particularly dependent on wheat production, there is considerable
debate over the advisability of introducing transgenic wheat into the state. Thus, the
bioethics of transgenic crops is a very salient, state-wide issue. Personal, in-depth
interviews were used as the study method in order to determine the nominal cat-
egories of responses one would typically expect to find. The researchers did not
attempt at this stage of the study to determine the relative percentages of the popu-
lation who adhere to these nominal categories of responses.

1.4.1 Sample

Purposive and snowball sampling techniques were used to select respondents for
the study. Four criteria guided the purposive sampling. First, the respondents were
to be North Dakota residents. Second, respondents were sought who are knowledge-
able about transgenic plants. The intent was not to seek data on the distribution of
opinions across the general public, but to understand, in-depth, how opinion leaders
constructed their opinions. Third, leaders were sought from a diverse array of profes-
sions to maximize exposure to different viewpoints and to examine the relationship,
if any, between professional commitments and positions on transgenic plant crops.
Respondents included conventional, biotech, and organic farmers, research scien-
tists, clergy, business leaders, legislators, environmental organization leaders, and
representatives of state regulatory agencies. Fourth, both supporters and opponents
of transgenics within each of these occupational categories were sought. Interviews
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were conducted initially with notable individuals who met these four criteria. At
each interview’s conclusion, respondents were asked who they would recommend
should also be interviewed, thus providing a “snowball” sample. This two-fold sam-
pling method – purposive and snowball – resulted in 26 in-depth, structured inter-
views that lasted between one and two hours each.

1.4.2 Interview Instrument

The interview questions were organized into three sections: ethic guidelines regard-
ing transgenic plant crops, agro-biotechnology as a social problem, and the potential
for consensus among proponents and opponents of transgenic plant crops. Following
are the questions used to determine the ethical guidelines used by the respondents:
“What is your position on GMOs? What is your rationale for your position? What
information do you use to support your position? How did you come to your posi-
tion? What ethical principles have shaped your position? In what way do you see
your position as the logical result of these ethical principles?”

1.4.3 Findings

The interview data can be succinctly broken down into the four moral theories and
the dependent principles found below. Some of the rules show necessary or suf-
ficient conditions for morally right actions. Others are rules of evaluation, which
must be taken into account in classifications of actions or things, but are neither
necessary nor sufficient conditions on their own. The evaluation principles merely
state the weight of moral evidence in a situation (e.g., the more natural an object is
the better the object is). In parentheses, next to each principle is listed whether or
not the respondent thought the principle as a necessary or sufficient condition or as
a way to evaluate the value of evidence, and if the respondent was for, against, or
neutral toward transgenic organisms and their introduction into the market. In those
instances in which more than one side of the debate used a principle, it is labeled as
neutral to signify that any position in the debate can employ it.

The moral theories and their related principles can be gleaned from the following
five ethical values that were held by those who favored or opposed transgenic organ-
isms in commodity crops. These ethical values include environmental ethics/nature,
respect for personal autonomy, social and economic distributive justice, beneficence,
and nonmaleficence. Each will be described and illustrative quotations from the
interviewees provided.

One problem with creating a plausible moral code out of two or more sufficient
principles is that contradictions will arise between the rules, as has been seen in the
Belmont Report’s justice principle prior to the stipulation that at least one of the
five principles had to be fulfilled, rather than requiring all of them to be satisfied
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at the same time. Inconsistencies occur when an action which is classified by one
sufficient principle as morally right is classified by another rule as morally wrong.

In order to eliminate inconsistencies, the development of a practical moral code
that avoids as many internal contradictions as possible is required. It is best to say
that, unless clearly stated as a sufficient condition, each principle the respondents
utilize is merely a necessary condition of moral behavior or weighs the situation’s
moral factors/evidence. In what follows, all of the necessary and evaluation princi-
ples will be incorporated into a moral code.

1A) Environmental Ethics/Nature

One ethical value that emerged from the responses was that living, working, and
farming in harmony with nature, including the physical, biological processes of
nature. The respondents described this theme as a deontological principle carry-
ing a moral obligation. Other related concepts included creation, life, land, and
the environment. These concepts were not always differentiated by the respon-
dents, however some nuances were noted. For example, “land” carried economic
or production implications, whereas concepts like “the environment,” “environmen-
tal health,” “natural resources,” or “natural resource management” had implications
of the human/nature connection.

Three variations of the nature ethic were noted. The first variation was the auton-
omy of nature above that of human domination and control. Some believed that
attempts to dominate or control nature result in problems both for nature and for
humans. This notion is exemplified by an organic farmer who said:

When I look at our organic farm it’s a constant balancing act. When there is a pest problem,
we look at the system that nature uses and try to figure out why it’s a problem for me.
Nature just has this wonderful way of constantly finding ways to correct things. There is an
inherent wisdom in nature; for lack of a better term I use ‘wisdom.’ There is an integrity
to that system. For instance, when we go in and try to correct a problem with an external
correction, often times we end up with bigger problems than what we started with.

Life is autonomous even above human domination and control. One farmer pointed
out:

We didn’t author life. It’s not ours to own. That’s like saying I can own you. Can I own
you? Certainly we can own seed. We can own the field that we are growing the seeds on,
but we don’t own the entire crop. We don’t own the wider essence of that particular crop.
But with transgenetics, when you genetically modify something and patent it, that genetic
material can’t be contained. It co-mingles with non-transgenetic crops. Then where does
ownership end?

Furthermore, humans should not and cannot dominate nature. A legislator stated:

You kind of get a healthy respect for what the way things are and the soils that are required
to support crops and of nature’s way. I think that’s kind of led me to believe that this is
something that ought not to be tampered with. Things are made this way for a reason, and
granted, trying to impose their will and trying to improve their lives with a tampered-with
nature is a little bit beyond the line.
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A second variation was the inherent goodness and value of nature relative to that
which is human-made. An organic farmer stated,

Those [genetically modified] genes were not there before. They are manmade genetic com-
binations, and since they weren’t in the natural environment before, I view that as contami-
nation.8

The interviewees noted that diversity is good. A clergy person pointed out that:

Nature abhors uniformity. Industrialization is based on uniformity. We don’t know what
kinds of long-term consequences we’re going to have dealing with this biology. Europeans
have this thing about Frankin-food. I’m not sure that I would. I don’t have that same kind of
fear, but what I do have is a concern about is what happens to our genetic pool. Will a GMO
so dominate our genetic pool of a particular crop that we will essentially lose the genetic
history of a particular crop that we will essentially lose the genetic history of that crop?

A third variation on the nature theme was land stewardship. A legislator said:

I think land ethics are concerned here. Thinking about land as a long-term investment – not
even thinking about it as an investment, but as a long-term part of your heritage. . . . The
way we’ve been doing things all along has maintained the land. . . . I think for those GMOs
that allow you to use less chemicals, till the land fewer times, and conserve moisture are
positives.

The environmental ethics as expressed by some USDA survey participants bases
morality in part on the intrinsic value of nature or “that morality is part of the natural
order of things” (Holmes 2003, p. 92). Nature or the natural has value in itself, which
is equal, if not superior, to that of a person. Hence, the theory is much like that of
Kant’s Respect for Persons, with the significant exception that nature plays the same
role as that of persons in Kant’s theory. It follows that, in order to do what is moral
under environmental ethics, nature should be respected in as close as appropriate
a way that any person is to be respected (Reiss and Straughan 2001, pp. 65–7).
Furthermore, acting ethically requires acting in accord with nature or the natural
order of things. Those actions which are incongruent to the natural order are wrong,
while those in accord have prima facie moral justification for them. The principles
that can be derived from the interviews are:

1B) Environmental Ethics/Nature Principles9

i. Autonomy of Nature: It is morally wrong to own or alter the fundamental parts
of nature – e.g., DNA (Sufficient condition, Anti-transgenic).

8The participants who pursued an organic lifestyle would likely agree with Schmitz’s contention
that biotechnology is too concerned with generating products “whose sole purpose is to benefit and
sustain industrial agriculture” (Schmitz 2005, p. 60).
9I have divided the participants into three groups: Anti-Transgenic, Neutral, and Pro-Transgenic.
Those who are in the Anti-Transgenic group are generally opposed to the technology. Those in the
Pro-Transgenic group are generally in favor of the technology. Finally, those in the Neutral group
have no strong feeling either way.
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ii. Inherent value of nature: The natural is always morally better than the artificial.
The more artificial something is, the worse it is. The more natural something is,
the better it is (Evaluation principle, Anti-transgenic).

iii. Stewardship of nature: An action is morally right only if the action assists or
does not harm the flourishing of nature and the environment (Necessary condi-
tion, Neutral).

2A) Respect for Personal Autonomy

A second ethical value was personal autonomy. One variation on the personal auton-
omy ethic was freedom of choice. It was expressed by those who were concerned
with farmers’ freedom to choose (or the loss of the freedom). Farmers feared the
loss of freedom of choice in that they may lose markets, their ability to save seeds
from harvest for future replanting (“brown bagging”) because pollen mingling ren-
ders them unusable, or their right to save seeds because corporations have patented
the genes that mixed with their crops. A conventional (non-organic and non-biotech)
noted:

You can do what you want to do with it. You can plant it again next year or you sell it.
You can go somewhere else and buy something else. It’s a freedom that’s taken away from
a farmer when all of a sudden he can’t make the choice on saving or seed or buying new
seed. Often a farmer, there are plenty of farmers who buy new seed every year, our friends
over just west of us do every year, they buy they think it keeps a stronger seed. But we’ve
always had that choice. You save it or you buy it. So that choice is taken away. . .I guess it
[developing one’s own crop varieties and saving seed] is a sort of sense of freedom that it’s
yours. It’s a natural freedom.

Another variation on the personal autonomy ethic involves individuals taking
personal responsibility for their lives and their choices. It was described by the
respondents both in terms of consumers’ freedom of choice and in terms of farmers’
planting decisions. A legislator stated:

I feel very strongly that people have some responsibility for their own situation, for their
own actions and that sort of thing. I know it may sound kind of goofy but you know, if you
don’t like the American food supply, go to a different store. I don’t mean leave the country,
but I think people make choices all the time.

Further,

If farmers are really concerned about these national markets, we shouldn’t have to pass a
law that makes it illegal for them to use gene-spliced materials. It’s their business. If they
want to give away those markets that they have been putting money into building and they
are not worried about it. . . . I sort of stand back and say, ‘Hey if they all want to jump over
a cliff, I can’t hide all the ropes.’

The principles that can be derived from the interviewed supporting the moral
theory of Kantianism or Respect for Personal Autonomy derived from these types
of interviews are:
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2B) Kantianism/Personal Autonomy Principles

i. Freedom of Choice: An action is morally right only if in doing the action,
no individual’s freedom of choice is unjustly limited (Necessary condition,
Neutral).

ii. Responsibility: It is morally obligatory for an agent to take responsibility for the
consequences of her actions, unless doing so presents an overwhelming burden
for the agent. (Focus of this principle is on the obligation of the agent rather than
on what makes actions right or wrong, Neutral)

3A) Social and Economic Distributive Justice

The third ethic was that of social and economic justice. Four variations emerged.
The first variation was personal, social, and economic rights. It involved both rights,
equity, and fairness for individuals as well as the loss of freedom they believe farm-
ers and consumers may suffer as a result of the monopolistic actions of corporations.
Illustrative of this variation was a comment made by a legislator:

I think that no one should be able to own the rights to a natural process even if it is an altered
natural process that’s life. But I think farmers have had success in the U.S. and around the
world in developing crops and growing crops and I think they should be able to retain the
rights to maintain their seed and grow them again the next year without having to rely on
chemicals or a certain monopoly to provide those seed to keep the farm growing, keep the
food supply going.

Similarly, an organic farmer said:

It’s a question of how to you regulate an industry and balance everybody’s rights in this.

A second variation on the social and economic justice theme was an equitable
structure of agriculture. Respondents commented on the integration and consoli-
dation of the agro-food system. Central to these systemic changes is the role that
agribusiness corporations unjustly play in the ownership both of agricultural inputs
and genetics. They believe these changes place family farms and consumer products
at risk. A clergy person said:

If you look at the Levitical law particularly in Old Testament theology, Levitical law basi-
cally says that food needs to be produced in justice, distributed in justice, prepared in justice,
and eaten in justice.... We’re coming to this question in an Old Testament way. Are we doing
justice in our food system? Are we providing a solid nutrition for the people? If we’re not,
then we’re not doing justice to the consumer.

An equitable distribution of genetics was a third variation on the social and eco-
nomic justice theme. Concerns were raised about whether or not genes should be
owned and patented by a private corporation and if the concentration in ownership
precludes others from access to genetic material. Some respondents saw free access
to genetic material as a basic right that should be held by the public. For example,
an organic farmer said:

My biggest objection to bio-technology in agriculture is that taking our crops that our foods
that are based on out of the realm of the public’s control and putting it into the control of
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aiding for-profit corporations. I very much see control of food and seed and our genetic
heritage as the issue. And I find it unacceptable for anybody to control something as basic
as food.

Another organic farmer echoed the same point:

They are talking about ‘viro-piracy’ or ‘bio-piracy’ where corporations come in and patent
crops that the native people have been using for thousands and thousands of years. All of a
sudden they no longer have the right to save seed from those crops and to replant those seeds.
This is going on beyond the issue of trans-genetics. The germ plasm has traditionally been
in the public realm. Nobody owned it. It was there for the public good, and now we have
a situation where our genetic heritage can be taken out of the public realm and put in the
hands of private, for-profit corporations. We are going to see people being disenfranchised.

The fourth variation on the social and economic justice theme was the equi-
table distribution of food. Concentration of input ownership in the hands of a few
agribusiness corporations was a concern voiced by a broad array of respondents,
both those who favor and those who oppose transgenic crops. Seed genetics is the
very basis of food production; hence, the control of genetics results in the control of
food. A legislator expressed his concerns as follows:

I think there is definite concern, at least on my part, that one or two companies having
control of the entire food supply is a dangerous thing.... I’m concerned that having one
or two multinational companies having control of the food supply from start to finish is
dangerous.

From another vantage point, a clergy person observed that maldistribution, not
lack of production, is the cause of hunger. Thus, he argues that the agribusiness
claim that transgenic crops will reduce hunger is false:

Who are the beneficiaries or what are the benefits right now of GMO? I’ve looked at the
arguments. One of the arguments is that it will provide new base and increase food supply,
and thereby be able to deal with hunger. Well those of us that have been dealing with issues
of hunger know that hunger has never been an issue of enough production. Hunger has
always been an issue of distribution, and the economic systems of distribution, not the
production systems, have created the hunger issues.

The moral principles that can be derived from the Distributive Justice interviews
are:

3B) Justice: Social and Economic Distributive Justice Principles

i. Rights-Libertarianism: People have a moral right/entitlement to do as they want,
as long as doing so does not unduly harm others. It is generally morally wrong
to interfere with that right (Sufficient condition, Neutral).

ii. Capitalism: Benefits are to be distributed according to the contribution an entity
makes toward achieving its group’s goals. The value of the contribution is deter-
mined by a free market (Sufficient condition, Neutral).

iii. Socialism: Benefits should be distributed according to need, while burdens are
distributed according to abilities (Sufficient condition, Neutral).
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4A) Beneficence

The fourth theme that emerged from the study pertained to the beneficial results
of biotechnology. The comments stressed the utilitarian or consequentialist impacts
of transgenic crops. The respondents noted that there were both risks and benefits of
transgenics. Whether or not the benefits outweighed the risks and whether or not the
risks were acceptable typically differentiated between the proponents and opponents
of transgenics. One legislator weighed the risks and benefits as follows:

[GMOs are] one of the biggest areas that we can increase the food supply without increasing
the cost. GMOs, in fact, increase disease resistance, increase disease tolerance, eliminate
diseases, and that sort of thing. I think that if the whole GMO thing had looked more like
a benefit to the starving zillions on this planet by increasing disease resistance within our
diet and that sort of thing I don’t think it would reach the same resistance.

Similarly, a biotechnology corporation official said:

As you start looking into this as far as what is the relative risk, as somebody once told me,
‘There is no such thing as zero.’ There is always some risk, but I think the risk is to a level
that, in my perception, is so low that it’s probably perceivable [only after] everything has
been checked off.

Many of the respondents, particularly those who favored transgenics maintained
a strong belief that human progress will come through scientific and technologi-
cal achievements. Applied scientific research can be used to improve the everyday,
practical quality of life, as noted by a crop scientist:

The only principle I have is one of practicality. . .. It’s a question of weighing the advan-
tages and disadvantages of new technology, [whether it] is an overall improvement to or
society or not. . .. An improvement for society could be that we have better economy. It
could be more convenience for farmers. Higher profitability for farmers. It would include
keeping the food supply safe. Keeping our water supply safe. I don’t know if that’s an eth-
ical principle, but just that its advantages outweigh disadvantages from a practical stand
point. I wouldn’t oppose to a new technology just because it’s new.

The optimistic view that scientific research in the field of transgenics was rein-
forced by a legislator who favors transgenics:

I think plant breeding for food production is ultimately pretty important and I have quite
a bit of faith in the demonstration of science to increase productivity. That’s my support
for it.

The same sentiment was echoed by another legislator who opposes transgenics:

I’m a believer in science to improve the quality of life for us folks.

5A) Non-maleficence

The final theme, non-maleficence, could be characterized as the “Above all else,
do no harm” principle. In fact, several respondents referred to the Precautionary
Principle. It was described by a clergy person as follows:

GMOs fall into this category in terms of environmental concern that we have to use the
precautionary principle. That is, before now, we assumed it’s safe until proven otherwise.
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The Precautionary Principle says we need to investigate all sorts of possibilities to assure
ourselves that it will be safe in the future, not that it appears to be safe today. We need to
provide a regulatory framework that sides on precaution and hesitancy rather than open the
doors and go full speed ahead on these kinds of things.

The results of Beneficence and Non-maleficence can be combined together to
produce the principles that follow:

4B and 5B) Consequentialism: Beneficence and Non-maleficence Principles

i. Beneficence: An action is morally right only if the action produces benefits (Nec-
essary condition, Neutral).

ii. Non-maleficence: An action is morally right only if the risk of harm is minimized
(Necessary condition, Neutral).

There are five interesting features of the respondents’ principles to note before
proceeding to the formalization and evaluation of the different moral codes. First,
each of the derived principles is either a neutral principle or it is used solely by
those who are opposed to transgenic organisms. Furthermore, the anti-transgenic
principles are exclusively found under the environmental ethics, which indicates
that opponents are more likely to use environmental ethics principles against the
morality of transgenics than supporters are to apply the same moral theory and prin-
ciples to establish the morality of the technology.

Second, from the responses to questions, the survey participants clearly have
adopted four moral theories to support their moral principles, instead of ProfMC’s
five. The four, which are also included in ProfMC, are versions of consequential-
ism, Kantianism’s respect for persons, various justice theories, and environmental
ethics. The main differences between the two are ProfMC has a virtue ethics the
USDA respondents do not address and ProfMC’s environmental ethic is oriented
toward protecting the environment not for its own sake but because human beings
need it.10

Third, there are two main differences between the ProfMC’s Respect for Persons
rule and that of the survey participants. Unlike the former’s principle, the respon-
dents clearly believe that respecting an individual requires a willingness to accept
responsibility for one’s actions. Hence, for an agent to respect himself and others,
he must be willing to take responsibility for his action and its effects. Furthermore,
the participants clearly do not mention two of ProfMC’s Respect for Persons princi-
ple’s clauses: to repudiate that person’s considered judgments and to withhold infor-
mation necessary to make a considered judgment, when there are no compelling

10For some of the classical formulations of Natural Law Theory, which seems to have some con-
nection to environmental ethics, see Aquinas’ “Creatures Have Their Own Activity” in On the
Power of God, q. 3, a. 7, and Aristotle’s Nicomachean Ethics and Physics.
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reasons to do so. The result is that ProfMC is much stricter than the respondents on
what counts in respecting a person as she deserves.

Fourth, as in the Belmont Report, the justice principles derived from survey data
cannot be made consistent in certain cases because each principle is sufficient. Each
distributive justice principle disperses social benefits and burdens in a virtually con-
tradictory way to the remaining two principles. For instance, if benefits are dis-
tributed according to the Socialist principle, then Capitalism will say that dispersing
goods in this manner is wrong, and that the resulting situation is morally worse than
would have occurred under Capitalism. As was done for the Belmont Report and
ProfMC’s justice principle, to rectify the situation in the best manner possible, it
is stipulated that the agent performing the action has to follow at least one of the
distributive justice principles to perform a right action.

Furthermore, the notion of an equal distribution of benefits does not find a place
in any of the participant’s interviews while being the first justice rule on the list for
the Belmont Report. One conclusion that is supported by Egalitarianism’s absence
is people – at least in the transgenic organisms debate – do not use such a principle
in their moral reasoning or to guide their actions. Hence, it will not be included in
any of the three moral codes.

Fifth, the surveys’ consequentialist moral theory and its two principles are always
consistent with each other, unlike the two consequentialist principles from the Bel-
mont Report. In the latter, when both principles could not be satisfied in the same
situation, the agent could choose between doing no harm and maximizing utility.
Sometimes, however, maximizing utility required doing some harm. This was rec-
tified in ProfMC. From the respondents’ principles, a person is to minimize harm,
while producing at least some benefit to someone. Therefore, they do not include the
problematic principle to do no harm. This is a superior feature of the USDA survey
respondents’ code over the Belmont Report’s. However, in Section 1.6, the respon-
dents’ two consequentialist principles will be proven to be inadequate in those cases
in which the agent is faced with only a set of alternatives in which no one is benefited
and the best the agent can do is to minimize the evil that is done.

1.5 Formalization and Evaluation of the USDA Study’s
Moral Codes

From the principles the respondents adopted to govern their decision making pro-
cesses about transgenic organisms, it is possible to formulate the moral codes that
each side of the debate uses. While these sets of rules might be too inclusive for
a particular participant’s view, it is useful to explicate the code for the particular
group, and then analyze it for its merit in the debate. If the code is defective, then
it should be modified or abandoned. Furthermore, a common moral code might be
able to help with a consensus on the issue of transgenics, provided that the princi-
ples and theories are not too divergent or the people holding them are willing to alter
their rules to make their sets of principles consistent.
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A) The Anti-Transgenic Code (ATC):
An action, A, is morally right if

1. A assists or does not harm the environment or nature,
2. in doing A, no one’s freedom is unjustly limited,
3. the agent(s) of A are willing to take responsibility for the consequences

of A,
4. A satisfies one or more of the justice principles,
5. A produces benefits for at least one person or entity,
6. the risk of harm from doing A has been minimized,
7. A does not entail the ownership of alterations or ownership of the fundamen-

tal parts of nature, and
8. A is as natural/non-artificial of an action as A can be.

B) The Pro-Transgenic Code (PTC):
An action, A, is morally right if

1. A assists or does not harm the environment or nature,
2. in doing A, no one’s freedom is unjustly limited,
3. the agent(s) of A are willing to take responsibility for the consequences

of A,
4. A satisfies one or more of the justice principles,
5. A produces benefits for at least one person or entity, and
6. the risk of harm from doing A has been minimized.

C) The Neutral-Transgenic Code (NTC):
An action, A, is morally right if

1. A assists or does not harm the environment or nature,
2. in doing A, no one’s freedom is unjustly limited,
3. the agent(s) of A are willing to take responsibility for the consequences

of A,
4. A satisfies one or more of the justice principles,
5. A produces benefits for at least one person or entity, and
6. the risk of harm from doing A has been minimized.

One interesting feature to note is while the three codes have the first six principles
in common, the Anti-Transgenic Code is different from the latter two. The ATC is
the most restrictive with eight principles, while the Neutral-Transgenic and the Pro-
Transgenic are identical.

Even though it would produce a uniform code of morality, it is impossible to
include the last two environmental ethics principles in the Pro-Transgenic Code
because the rules are designed, almost by definition, to classify the creation or intro-
duction of transgenics into the market as morally wrong. Given this fact, it might be
impossible to build a consensus between the anti-transgenic people and those who
are pro-transgenic. What is stranger is that consensus might not be possible between
the neutral–transgenic people and the anti-transgenic people, while consensus seems
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to be prima facie likely for the neutral and pro-transgenic people because they share
the same moral code – at least according to their responses to this survey about
biotechnology.

If those opposed to transgenic organisms eliminated the environmental ethics
principles ATC7 and ATC8, then there would be an increased chance for consen-
sus on a resolution to the conflict – or at least a better understanding and empa-
thy for others positions. There is good reason to reject the two principles on ratio-
nal grounds – both lead to unsupported or implausible conclusions.11 First, ATC8
states “A is as natural/non-artificial as it can be,” which means that a right action is
required to be as lacking in human participation as possible. However, the princi-
ple evaluates human actions, which means that a human action must eliminate the
human factor as much as possible in order to be ethical. That is an unreasonably
high standard of acceptability. Furthermore, since all human actions are artificial or
human-made, then it follows under the principle that all human actions are morally
wrong. Hence, the implausible result it that no one, including those who oppose
transgenic organisms, can ever do anything that is ethical.

On the other hand, if what are actually being evaluated are the consequences
of human actions, such as human-made object creation, then all products of human
action will be morally bad precisely because they result from human action. Organic
farming is no less bad or wrong than farming transgenic crops on these grounds for
both require a great deal of human interaction. Possibly, if people did nothing but eat
what they gathered from the environment, then they would act in the only manner in
which they can act morally according to ATC8. This implausible result would entail
anything a human does that is not at the base subsistence level would be wrong,
including developing medical technologies that fight cancer, polio, tuberculoses, or
malaria. Moreover, given that absolute naturalness or the lack of human interven-
tion is the best situation possible, it follows from ATC7 that many humans in our
overpopulated world might have to cease existing in the best manner possible for
the environment. This issue will be addressed in more detail in Chapter 3.

Rule ATC7 is also problematic, mostly due to the obscurity of what it entails.
First, “A does not entail the ownership of alterations or ownership of the fundamen-
tal parts of nature” means that owning a part of something with intrinsic value, such
as a person, is morally wrong because it necessarily disrespects the value of the
entity. However, it is not obvious that nature is valuable in itself in the same way or
to the same degree as a human person. If it is a choice between owning a person or
part of nature, such as DNA, for example, many would say that the former is always

11There are other ways of interpreting what “natural” means when the respondents use the word.
One standard, but vague, definition is to equate natural actions and products to activities and prod-
ucts that are harmonious with or beneficial or neutral to the flourishing of nature. If an action is out
of harmony or prevents flourishing, then it is morally wrong. Morally bad products are unharmo-
nious or detrimental to nature. Christine Pierce, in Immovable Laws, Irresistible Rights: Natural
Law, Moral Rights, and Feminist Ethics, analyzes various ways of defining the principle. Chapter 3
will address this issue in depth.
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prohibited, while the latter is not.12 Unlike the environment, people have autonomy,
which makes them an end in themselves deserving respect. There are those who
would go against such a strong intuition and deny it, but the burden of proof is on
them to show either the obscure – that nature is an autonomous entity – or that some
other characteristic it has gives it the intrinsic value.13

Perhaps a more telling argument against including ATC7 in a moral code is that
it forbids clearly right actions. If the principle proscribes owning genetic informa-
tion, then it misses the point of why owning people is morally wrong. Owning an
intrinsically valuable entity is far different from possessing and adequately control-
ling information about the entity. For example, a person might own information
about Elizabeth Taylor, but it does not follow that she owns Elizabeth Taylor. Even
if some entity was capable of owning all the information about the human genome,
it would not follow that it also owns the human genome.14 The former is morally
permissible, while the latter clearly is not based on the value of the moral agent
involved.

If principle ATC7 means that owning physical objects such as the actual DNA
double helix is wrong, then it follows that owning any seed, plant or animal with
DNA is morally wrong, since the cells of the object have DNA in them. Furthermore,
owning anything dead that has DNA, including but not limited to the food that a
person eats, will be unethical. Now it might be a very good thing that no one owns
anything that has DNA in it, but adopting that position would entail the undesirable
destruction of all arguments against pollen drift damaging a person’s organic crops,
for instance. If no one owns the crops, then they cannot claim or sue for damages
to property no one owns. For practical and consistency reasons, it would be better
at this stage to eliminate ATC8 and ATC7 from any practical moral code in favor of
one that is agreeable and useful for public policy and decision making.

1.6 Formalization of the Combination Moral Code

In order to formulate a moral code that will be more practical than the Professional
Moral Code and clearer and more general than that of the Neutral-Transgenic Code,
it is first necessary to evaluate each code in turn. Not only should the irrepara-
bly defective principles from each be identified and discarded, but the value of the
remaining must be discussed in terms of how they best fit into the Combination
Moral Code. Once again, the codes are:

12See the 13th Amendment of the Constitution of the United States of America.
13See Rita C. Manning’s contention that the earth is a living body (Manning 1992, pp. 127–9,
and 132).
14The patenting or ownership of information, processes, cell lines, or living organisms other than
human beings is one ethical issue, while moral access to the patented or owned material is another.
Although it might be morally permissible to patent or own these sorts of things, it might be imper-
missible to deny access to some people if certain conditions obtain.
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The Neutral-Transgenic Code (NTC):
An action, A, is morally right only if

1. A assists or does not harm the environment or nature,
2. in doing A, no one’s freedom is unjustly limited,
3. the agent(s) of A are willing to take responsibility for the consequences

of A,
4. A satisfies one or more of the justice principles,
5. A produces benefits for at least one person or entity, and
6. the risk of harm from doing A has been minimized.

The Professional Moral Code (PROFMC):
An action, A, is morally right only if

1. A either produces no harm or maximizes utility, in those cases in which
both cannot be done,

2. in doing A, the agent treats all individuals affected by the action as
autonomous individuals, which entails that no agent’s considered judg-
ments are repudiated, no individual’s freedom to act on those judgments
is denied, and information necessary to make a considered judgment is
not withheld, when there are no compelling reasons to do so,

3. in doing A, the agent protects those with diminished capacity if they are
affected by her action,

4. A satisfies at least one of the justice principles provided that all five can-
not be satisfied,

5. A protects or does not cause undue harm either to animals or the environ-
ment, and

6. A fosters or maintains virtuous characteristics in the agent of A, includ-
ing but not limited to honesty, trustworthiness, integrity, competency,
fairness, and respect for cultural diversity and everyone affected by the
agent’s actions.

In evaluating the merit of the two codes, it is apparent that each has its individ-
ual strengths and weaknesses. Both are remarkably similar, although they do have
significant differences. First, ProfMC2 and ProfMC3 more practically deal with the
Kantian imperative to respect all persons as valuable in themselves, while NTC’s
rule to not illicitly limit an individual’s freedom is much easier to fulfill. The benefit
of the former is that it better captures more of the necessary conditions of how to
treat the individuals affected by the agent’s action than does the latter. When deal-
ing with respecting people it is always better to error on the side of caution and use
higher standards than to set the standards too low and do something that is easy but
also wrong.15

15This argument will be fleshed out more in Chapter 4.
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Second, ProfMC3 features an element which NTC does not have, viz., a require-
ment to protect those who cannot protect themselves. Since transgenic organisms
will affect a great number of people in the world who have little to no political voice
or power, especially in the developing world, it is more than reasonable to have a
principle to protect the vulnerable than completely exclude them from consideration
in decision making.

Third, the justice principles in both codes are virtually identical in their vague-
ness and problems, which have already been noted. We will spend no further time
on them here.16

Finally, the ProfMC’s first principle has a choice between producing harm and
maximizing utility, in those cases in which both cannot be done. Since harm will be
done by all of the alternatives open to agents in most cases in which people have to
make difficult choices, the “do no harm” clause does no real work. Consider what
happens in the case of immunizing a child. In one set of alternatives the child is
harmed by the pain from the inoculation needle, in the other, the child is harmed
by the disease. Even though it is clear that the right act is to inoculate the child,
ProfMC1 says it is not because it violates the condition to do no harm. This result
is not unique to childrearing. Implementing business decisions in regards to the cre-
ation and introduction of a transgenic organism or other biotechnology is going to
harm someone no matter what policy is decided in the end. Those who oppose trans-
genics will be harmed if the decision goes against them, while those who support
them will be harmed if they are banned. In order to keep the spirit of the “do no
harm” clause without the devastating drawback of not being able to do anything
ethical in situations in which all alternatives produce some harm, then a practical
maximization of utility clause must be adopted. It would be best to revise ProfMC1
by eliminating the first condition and leaving the second.

However, NTC4 and NTC5, the combination of which is merely a version of
consequentialism, are insufficient substitutes for ProfMC’s revised first principle.
Principle four of NTC places its standard very low by stating that at least one person
must benefit from the action in order for the action to be moral. But there will be
circumstances in which an alternative will produce great benefit for many with low
risk, while another alternative has the same low risk but only benefits one person.
NTC would be unable to distinguish between the two alternatives, while ProfMC’s
revised first principle would say that the former is superior. Clearly if it is a choice
between the two actions, ceteris paribus, the better with its much greater benefits
is prima facie right. As a result, the second part of ProfMC1 is the consequentialist
principle that should be adopted. It merely says to do the best one can in those
situations governed by the moral code.

If the remaining principles from each of the two moral codes are merged, the
result is the Combination Moral Code found below:

16I have argued briefly in "The CIOMS′s Distributive Justice Principle: A Reply to Dr. Benatar"
that an adequate distributive justice principle would merely be the combination of a form of utili-
tarianism and a version of Kant’s second Categorical Imperative (Cooley 2002a, pp. 11–13). The
Practical Moral Code will develop just such a set of principles.
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Combination Moral Code (CMC)
An action, A, is morally right only if

1. A assists, protects, or does not unduly harm animals, the environment, or nature,
2. in doing A, the agent treats all individuals affected by the action as autonomous

individuals, which entails that no agent’s considered judgments are repudiated,
no individual’s freedom to act on those judgments is denied, and information
necessary to make a considered judgment is not withheld, when there are no
compelling reasons to do so, and the agent(s) of A is willing to take responsibility
for the consequences of A, provided that it is not too great a burden for the agent,

3. in doing A, the agent protects those with diminished capacity if they are affected
by her action,

4. A satisfies one or more of the justice principles,
5. A maximizes utility, and
6. A fosters or maintains virtuous characteristics in the agent of A, including but not

limited to honesty, trustworthiness, integrity, competency, fairness, and respect
for cultural diversity and everyone affected by the agent’s actions.

The resulting code is not only a valuable resource in the debate over the morality
of transgenic organisms, but can be used in all aspect of bioethics and technology
development. After all, the Combination Moral Code incorporates practical moral
principles based on commonly held moral theories at the same time it requires indi-
viduals to follow the general moral rules of conduct.

1.7 Problems for the Combination Moral Code

Although the Combination Moral Code is better than those from which it was
formed, there are still substantial problems to overcome. First, even though no one
would disagree with the very general moral ideas behind the six principles,17 the
latter are too vague and abstract at this time, which renders any actual application
of them suspect. For example, the first principle of CMC requires that animals,
the environment, or nature be either assisted, protected or not unduly harmed, but
provides no clue as to what it means to assist, protect, or unduly harm animals,
the environment, or nature. It might be the case that my exhaling carbon dioxide
harms nature because there is already a surplus of the compound which cannot
be converted back into its key elements by plants. This is one of the reasons that
CO2 sequestration is becoming more important, especially in those nations relying
heavily on coal burning power plants. Does my creating excess CO2 mean that my

17No one disagrees that it is necessary to respect other agents, pain is to be avoided, social justice
should be pursued, and so on. The disagreement begins when individuals discuss how to perform
those tasks. For example, a Libertarian would have a very different approach from a Socialist,
although both would agree to the basic idea that justice is something people ought to pursue (Miller
2003).
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breathing is morally wrong? What of my other activities that in infinitesimal ways
contribute to global warming that will harm some animals, some parts of the envi-
ronment, and some aspects of nature? Do all human actions in some way cause some
harm to non-human entities and things? Are these all classified as morally bad or
wrong? The other principles of the Combined Moral Code are equally vague and
need more precise definitions than can be gleaned from the USDA respondents or
the professional code statements.

The definition of terms and principles cannot be left to each individual trying
to apply CMC in a decision procedure. The lack of clarity is a problem because
opponents might very well satisfy all six rules of CMC, but have vastly different
understandings of each. Someone who is unconcerned with the environment might
believe that an action which does not fully destroy nature fulfills the first principle,
while a deep ecologist, such as George Sessions, would take a much more restricted
view.18 Given the rules’ vagueness, it would be impossible to prove which one is
right and which is wrong, if either.

The second problem is that each principle can be internally or externally incon-
sistent. CMC’s fourth principle allows individuals to choose which distributive the-
ory of justice she wishes to fulfill. However, as mentioned before, the distributive
justice principles are inconsistent with each other. Giving a person what she needs
might not be the same as giving her what she deserves. If an individual cannot
contribute in the proper way under Capitalism, then she receives no benefits, even
though her needs might be great. Socialism, on the other hand, requires that the
agent get what she needs, even if she cannot contribute. Hence, the two theories are
contradictory.

Furthermore, in many circumstances, it might be impossible to fulfill all the
Common Moral Code’s six principles at the same time. For example, in a com-
plete set of alternatives for a particular situation, utility maximization could entail
that nature be harmed in some way. Perhaps, plants must be sacrificed in order to
save the lives of sentient animals, and to preserve the plants, the only alternative is
to sacrifice the animals. In these situations, according to CMC, it is impossible to
do anything that is ethical. Other examples could be described to illustrate different
conflicts, but it is relatively clear that moral codes with more than one principle – if
they are not properly finessed in their development – are likely to have incompati-
bilities (Miller 2003). In order to manage or eliminate conflict situations, a justified
process for determining which principle or value, if any, has greater weight in the
context is needed. However, that is a question for Chapter 4.

Finally, the most significant problem the Combination Moral Code encounters is
that its principles might not correctly capture morality. Kant, for instance, rejected
any form of consequentialism in his Categorical Imperative (Kant 1956, p. 62). For
Kant the outcomes of actions never matter. Rather an action is ethical if and only
if the agent of the action fulfills the conditions of the Imperative, i.e., not treat-
ing anyone as a mere means, acting on a rule autonomously, and/or being able to

18See Deep Ecology (Peregrine Smith: Layton, UT, 1985).
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consistently will the generalizable form of the maxim governing the situation as
a law of nature.19 If Kant is correct, then the other principles in the moral code
would misclassify actions, unless by luck, they made the same classification as the
Categorical Imperative. The same type of argument works against each of the five
principles of the Common Moral Code. Just because there is consensus among many
different people from various walks of life on the principles, it does not follow that
the principles are correct. For example, if we polled slave owners from Rome, 19th
Century America, and parts of Africa today, we very well might find they all agree
to the principle that it is morally permissible to own slaves. However, the fact of the
matter is that it is morally forbidden to own other people for a number of obvious
reasons.

The most the agreement in principles can tell us is that there probably are uni-
versal moral considerations that must be taken into account in ethical decision pro-
cedures, but not exactly how that is to be done. Furthermore, the Common Moral
Code and its principles can give us some insight into what is needed for a moral
code that most, if not all, of the people in moral debates can adopt to help struc-
ture the dialogue of the discussion. After all, having everyone agree to a common
set of moral principles makes it much easier evaluate and understand each others’
position, although they do not have to concur with it.

1.8 Conclusion

Even though, the Combination Moral Code faces severe problems, it is an excel-
lent way to try to begin bringing debate factions together to engage in construc-
tive dialogue. If further progress is to be made in the reaching consensus on the
issue, one of the first steps must be to understand the moral codes that each side
is using. Besides explication, part of that understanding requires knowing how the
codes work. It seems from the professional codes and respondents’ interviews that
there is a large sharing of moral theories and principles, but until the moral code is
sufficiently clarified, the potential and social effects of transgenics understood, and
the factual disagreements about how much scientific evidence is required to show
that a risk is acceptable are settled, there will be little hope of reaching consensus
on the morality of transgenic organisms or their introduction into markets.

In the next chapter, I will begin the process of creating a practical moral code
from the groundwork of CMC and the other codes. The groundwork will also prove
valuable in Chapters 2 and 4 when the axiology – a theory of value – required by
the practical moral code is developed.

19See either The Metaphysics of Morals or the Groundwork of the Metaphysic of Morals for the
various formulations of the Categorical Imperative.



Chapter 2
A Practical Moral Code

2.1 Introduction

Thomas Jefferson once said that ploughmen are more likely to find the right answer
to moral questions than professors. Why? Because the former have not been led
astray by overly abstract, theoretical rules and ideas, which are impressive in their
elegance, complexity, and nuance, but unable to capture true morality. By elimi-
nating formal education as a criterion for moral knowledge, Jefferson rejected the
elitism of other philosophers, such as Plato, Aristotle, Mill, and Hare. As long as
moral agents are not distracted by irrelevancies, ethics is something each of them
can do correctly.

Although Jefferson’s claim of self-evident truths here and in the Declaration of
Independence is suspect, he does correctly identify a universal trait of personhood.
Namely, everyone has a moral instinct and love of humanity much in accord with
Hume’s idea of sympathy/empathy, which enables them to do the right thing at the
right time for the right reasons. If a practical ethical code is to be discovered and
elucidated, then this universal sense must be incorporated in a meaningful way into
the end product. The new role of professional ethicists eventually might be to take
the common ideas, and then develop a moral code based upon them – rather than
developing their own code, and then requiring people to adopt it.

A combination of the main tenets underlying utilitarianism and Kant’s Categor-
ical Imperative can provide an adequate moral code for technology, if it is defined
adequately through a reasonable person. The resultant principle not only prescribes
all people to respect the autonomy of each individual affected by their actions, they
must also try to bring about what at least one reasonable person would reasonably
believe is most likely to produce the best consequences of the alternatives open to
the agent. Furthermore, the code incorporates a value system of weighted interests
in favor of the agent performing the action to eliminate the possibility of a duty
to sacrifice her best interests for relatively minor gains by others.1 Overall, while
striving for consistency and rigor, the code captures much of what people actually
use when making ethical decisions in tough cases.

1This value system or axiology will be developed in Chapters 3 and 4.

31D.R. Cooley, Technology, Transgenics and a Practical Moral Code, The International
Library of Ethics, Law and Technology 4, DOI 10.1007/978-90-481-3021-4_2,
C© Springer Science+Business Media B.V. 2010



32 2 A Practical Moral Code

2.2 Utilitarianism

Standard act-utilitarianism focuses solely on the consequences of an action to deter-
mine if the action is morally right or wrong. The value of the action’s antecedents
or the action itself is irrelevant to the action’s morality. A person might have evil
thoughts, intend to do what is wrong, yet might actually perform a right action
because the act produces at least as good results as any alternative open to the agent
at that time. The counter-commonsense result is that if a terrorist intends to cre-
ate a transgenic organism deadly to all human life, but instead finds one beneficial
to treating serious illnesses, then according to act-utilitarianism, if no other action
would have produced better results, the terrorist action is not only morally right,
but morally required of him as well.2 Morality for this theory and principle is too
dependent on how things work out in the end, which includes forces beyond the
control or foresight of any moral agent affecting the action’s moral value.

Since I want a practical ethical code, I contend that the action’s actual conse-
quences are irrelevant to the situation. Seeing as no one can know all the con-
sequences of many trivial actions, much less those of significant ones, only the
agent’s reasonable under-the-circumstances-perception of one action’s probability
being better than the alternatives is necessary to make the act right. The moral agent
is obligated to evaluate the alternatives open to her at a particular time and select
from them an action that, given the experiences of reasonable people and the sit-
uation’s constraints, is likely to maximize utility. Under this theory, an agent who
attempts to bring about the likely best action can begin to fulfill her obligations even
if the act proves not to maximize utility. Hence, unlike standard act-utilitarianism,
unforeseeable consequences cannot alter the utility calculation so that an action’s
moral status changes regardless of whether or not the agent could have foreseen or
controlled them in any way.

There are several reasons why we should adopt this more relativistic version of
consequentialism instead of standard act-utilitarianism. First is the fact that although
we are manifestly unable to determine absolutely which consequences will occur,
we can still act morally with a strong degree of probability. Consider some real life
circumstances people encounter – at times, we face situations in which the only
alternatives open to us are not ones with which we would normally desire to be
confronted. At these times, we are obligated to choose what appears to be the least
bad thing out of a set of terrible choices. Suppose, for instance, Mary’s supervi-
sor asks her to create a transgenic wheat species designed to cross pollinate more
easily than the normal 6% of conventional and organic plants. Given her extensive
knowledge, Mary reasonably believes that this wheat type will be devastating for
organic and conventional farmers’ global markets, while providing little benefit to
the transgenic producers. In this situation, the utility produced by Mary’s rejecting

2The details of how to make this case work out so that utility is maximized might seem unlikely,
but so many of the counter-examples to utilitarianism are unlikely to happen. The reason they are
so effective against the theory and principle is that they actually do occur.
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the request appears to be better than her agreeing to develop the product. Her obli-
gation is to do what she thinks is the best she can. To try to prevent the organic and
conventional farmers’ livelihood destruction when there is so little gain to anyone
else – though it may not actually be the best thing she can do – appears better by far
than honoring her supervisor’s order.

Second, even if we were able to know what the future holds, it is impossible to
perform a complete cost/benefit analysis for many actions. For instance, significant
acts have too many consequences for any agent to accurately evaluate. Consider the
1914 assassination of Archduke Ferdinand in Sarajevo. Although other factors had
more influence on starting World War I, killing the heir to the Austro-Hungarian
throne created such tensions that the major European nations declared war as a con-
sequence. As everyone knows, wars generate a great deal of results both great and
small in positive and negative value. The Russian revolution was caused in large part
by WW I, which in turn brought about realignments in political alliances, which in
turn helped instigate WW II and the Cold War. Every negative and positive con-
sequence of that fateful encounter must be included in the assassination’s utility
calculation – every pain state, pleasure state, death, birth, happy life, unhappy life,
good thing, and bad thing. Even if this information was available to any person,
which it cannot be given the causation’ complexity and the impossibility of record-
ing every bit of datum, no person could accurately perform the cost/benefit analysis.
Other actions such as choosing a career, marrying, having a child, will generally
have fewer results produced, but still have consequences which occur long in the
future and affect people in ways that we can never know or about which we cannot
speculate reasonably. Therefore, in major decisions affecting people lives in impor-
tant ways, it is impossible to know with any type of certainty what one should do.

Some actions are relatively trivial, which means they have a few consequences
without much value to them, but being trivial does not necessarily mean their analy-
sis is easily performed. For instance, choosing which shoe to put on first is generally
unimportant, but it is still classifiable as morally right or wrong as any of our actions
are. That is, because we always have an obligation to act ethically and we have alter-
native actions from which to choose, according to standard act-utilitarianism, we
must maximize utility even in the case of insignificant actions.3 Most people would
say that in normal circumstances putting on either shoe first is morally permissible,
but act-utilitarianism does not. If there is even the slightest difference in utility, the
agent must select the best action. Suppose putting on the left shoe before the right

3There are some who argue that some actions, such as trivial ones, are morally neutral or that trivial
actions for the agent are unclassifiable, while trivial actions affecting other people are classifiable.
The problem with making a third classification beyond that of morally right or wrong is that it
is difficult to draw the line between what counts as a morally neutral action and one that can be
evaluated. Should the line be drawn by each individual agent? If so, then the line could vary widely
from one person to the next depending on what each thinks is insignificant. The same problem
holds for any relativistic demarcation, including but not limited to what societies or human persons
as a whole think unimportant. In order not to create additional controversy and to incorporate the
common moral sense idea that we are obligated always to act ethically, all actions are classifiable
as morally right or wrong, and obligatory, permissible, or forbidden.
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has a small amount of negative value that reversing the order does not, while all
other values are the same. Let us plausibly assume that the reason for the negative
value is the person is accustomed to putting on the right shoe first, and changing
her habit causes the most minor annoyance to her. However, regardless how small
the difference is, for act-utilitarianism, the agent is obligated to put the right shoe
on first because it maximizes utility, while the other alternative does not. The prob-
lem being drawn out here, of course, is an epistemological one. The action is right,
although the agent cannot reasonably believe it to be the only right action for she
does not have the ability to measure such small differences. Hence, although the
actual calculation is simple if the agent knows the relative values generated by each
alternative open to her, she cannot practically perform the computation because she
cannot acquire the necessary data.

What makes matters worse for standard act-utilitarianism’s practicality is that
the moral agent would have to analyze each alternative action for every situation
in which she has to make a choice before she knew which one is best or tied for
the best. First, if the agent cannot readily perform the calculation for one signifi-
cant action, doing it for alternative actions increases the complexity and makes it
harder for her to know what to do in the circumstances. Second, there might be
an infinite number of actions open to the agent at a particular time. Suppose for
instance, Mary wishes to leave her lab at the end of the day. She can exit in a variety
of ways: through the door, the window, the air duct, and so on. She can also leave
under her own power, through the assistance of another, e.g., leaning on another, or
completely relying on the actions of others, e.g. someone could carry her out. If she
departs through the door under her own power, she could do it by walking, running,
skipping, slithering, and so on. The point in making this long list of alternatives is
to illustrate that an agent can perform actions in a variety of ways. What makes each
alternative different can be a very minor alteration, such as how high to lift her foot
when crossing the threshold. Since there can be an infinite number of changes, there
are an infinite number of alternatives open to the agent at any particular moment.
Hence, although act-utilitarianism classifies all of the actions open to each agent
each time she can act, we, as people without supernatural insight, are unable to
know what our actual duties are in most cases. The result is that even though we
can not know an action’s moral status, we can do what is right and wrong, and thus,
be blameworthy or praiseworthy for actions that accidentally work out in utility’s
disfavor or favor, respectively.

The question that arises at this juncture is can any adequate moral principle or
theory create an unbridgeable gap between what is actually morally right or wrong
and reasonably believing or knowing what is morally right or wrong? Some forms of
consequentialism mistakenly ask us to see into the future to be able to select the best
act, which we cannot do in the absence of a one hundred percent reliable scrying
device. However, in the real world, we do not need to select the genuine better alter-
native, in order to do what is required of us. Even Mill, who seems to think certain
elite individuals can eventually use a form of standard act or rule utilitarianism to
evaluate actions or other human activities, acknowledges that average citizens often
make correct ethical decisions.
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[M]ankind must by this time have acquired positive beliefs as to the effects of some actions
on their happiness; and the belief which have thus come down are the rules of morality for
the multitude, and for the philosopher until she has succeeded in finding better. (Mill 1988b,
p. 25)

As Mill implies, we have general rules-of-thumb assisting us in making our eth-
ical decisions. Bernard Gert argues that there are ten imperatives that all people
as rational persons use in moral decision making and actions (Gert 1998, p. 158).
Under no interpretation can Gert be considered to be a utilitarian, but his rules can be
examined as rules-of-thumb. With only the slight alteration from Gert’s “rational”
to my “reasonable” people, Gert’s code ranked from most to least important is:

1. Do not kill
2. Do not cause pain
3. Do not disable
4. Do not deprive of freedom
5. Do not deprive of pleasure
6. Do not deceive
7. Keep your promises
8. Do not cheat
9. Obey the law

10. Do your duty. (Gert 1998, pp. 159–217)

In the absence of being able to see into the future, these rules, based on past
experience and probabilities, usually allow us to do the right thing, and are part of
how we actually decide to act as we should. As I argued in the Introduction, since
these rules are so useful while the “real” standard act-utilitarian principle is not, then
it would be best to try to eliminate the impractical.

In order to keep the appealing notion that doing one’s best must be part of at least
one morally right action in all situations and make it a practical principle, standard
act-utilitarianism must be changed to something more useful, and therefore more
reasonable. Instead of morality depending on all the actual consequences of actions,
it makes practical sense to incorporate only the consequences at least one reasonable
person would foresee in the particular situation into any utility calculation.4 Put
more formally, the reasonable person principle is:

Reasonable Person Utilitarianism (Do the best you can.):

An act is morally right only if under morally identical conditions, a reasonable person would
reasonably believe the utility of the consequences of the act will probably be as great as any
alternative to the action at that time, where utility is the result of subtracting all of the evil
produced from an action from all of the good produced by the action.

4The reasonable person standard has been adopted by tort law to determine if an agent’s action
negligently caused damages to others (Robinson 1972, p. 178).
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Proper consideration means the agent has taken into account the probable conse-
quences as permitted to her by external factors, e.g., the amount of time and informa-
tion she has, and internal factors, e.g., the agent’s reasoning ability of the situation.
If the agent is not hurried, for example, then she will have more time to determine
probabilities, thereby generally coming up with more insight for the decision proce-
dure. The judgment to carry on or stop researching a particular transgenic organism
or other biotech item could be classified differently according to the amount of time
available. If Mary is forced to choose in one hour, then she might select an option
she would not otherwise have selected if she had been given more time for reflec-
tion. However, the decision made in the short time period is as legitimate as one
made in the longer time period. Regardless of the external pressures the moral agent
is under, as long as she selects what at least one reasonable person would reason-
ably choose under the same conditions, she has satisfied one morally right action
condition.

Internal factors are also important moral decision elements. Each agent’s men-
tal faculty is composed not only of the actual ability of the mind to reason, but the
relevant information the agent possesses as well. In general, an agent with more
pertinent information will have more insight for her choice than one with less. Fur-
thermore, an agent with greater faculties will also generally be able to collect data
and evaluate situations better than an agent with less ability; thereby making her
decision more insightful in two different ways.

Of course, these two internal factors, as well as all the others, entail that many
alternatives at a particular time and situation can be permissible. The acts of those
who are less able to perform the proper reasoning may be moral for them, when
the same act in virtually the same situation would be immoral for an agent under
slightly different constraints. In addition, those with one set of morally permissible,
justified beliefs may have dissimilar moral actions from those with another set of
permissible, justified beliefs. Unless it is an obvious classification, such as torturing
innocent people for the agent’s personal amusement having less utility than leav-
ing them alone, or saving a child at no cost to anyone being better than letting her
die, reasonable people often disagree about which action is more valuable. Organic
producers, for example, believe that organic products are ethically superior to trans-
genics, while transgenic producers disagree. Given this form of utilitarianism, they
could both be right provided that there are sufficient differences in the circumstances
in which they make their decisions. Reasonable people can also change their minds
without losing their reasonableness. Hence, there is an agent-centered relativity at
work in RPU that not only recognizes the differences in human persons and their
abilities to reason, it also acknowledges that in many situations there are a large
number of morally permissible actions open to an agent.

2.3 What Is a Reasonable Person?

Since both the Practical Moral Code’s RPU and Quasi-Categorical Imperative (QCI)
heavily depend upon the notion of a reasonable person, it is necessary to take time
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here to stipulate some necessary conditions for being a reasonable person.5 Reason-
ableness is a very complex concept and requires a great deal more attention than I
will give it, but what is said here should give an adequate idea of what is required of
a person in order for her to be reasonable.6

In general, the definition of reasonable person must be linked both to having
an ethical “good” life for the person, herself, and trying to make the world a bet-
ter place for other individuals, groups, living things, or society (Sagoff 2004, p.
2). A reasonable person is someone who makes the best judgments she can given
her overall knowledge and understanding given the situation’s constraints. The best
judgments are those that are, in each state of affairs, the most likely to achieve the
sustainable flourishing of herself and help at least some others with intrinsic value
to achieve or maintain their own flourishing.7 The goal is to increase overall worth
by instantiating as many values as is practical given these constraints.

2.3.1 The Reasonable Person Standard in Tort and Criminal Law

The reasonable person standard is used in tort and criminal law as a way of human-
izing reasonableness for juries (Johnson and Gunn 1994, p. 233), but the term’s
definition remains vague at best. All agree that the standard must be as objective
as appropriate in the given circumstances, otherwise it would be too variable to be
practical, would encourage defendants’ fraud and deception to mislead the jury, and
would not serve as an incentive to make all people more likely to exercise as much
care and skill as they can in all their decision making and actions (Abraham 2002,
pp. 54–5). Although we can list the desired functions, what it actually means is
murky or outright inconsistent.

Sometimes the reasonable person is described as an individual with merely ordi-
nary prudence; for other definitions, she is one with reasonable prudence (Keeton
et al. 1984, p. 174). There also appears to be a number of reasonableness levels and
several audiences depending on the term’s intended function and who is applying
it. A police officer with expert knowledge, for instance, might evaluate an action
differently from a juror or other member of the public. The citizen might think
that the force used to subdue an individual excessive, while the officer believes

5It might be simpler to make the reasonable person into an economist who is an expert in
cost/benefit analysis. However, I take seriously Sagoff’s rejection of economic science as suffi-
cient for adequate decision making. Economics “cannot measure the benefit, value in use, or the
utility an object provides” (Sagoff 2004, p. 7). The reasonable person takes all relevant values into
account.
6My standard for a reasonable person may appear to be too high, but, in order to reduce the prob-
ability of action misclassifications based upon some defect of the individual, I would rather set a
higher standard than one that is too low.
7Gordon Graham adopts a contemporary Aristotelian line when he states, “the biology of a thing
should be so ordered as to promote and maximize its flourishing” (Graham 2002, p. 181).
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it to be reasonable. Hence, the standard, although we would like for it to be uni-
versally objective, actually is relative to who is doing the evaluation, her set of
pre-existing beliefs, personal experiences, and other factors that will influence her
decision.

The vagueness and ambiguity problems do not end at identifying reasonable peo-
ple, but find their way into how people should behave. In the law, how a reasonable
person would act in a particular situation has at least four ways of being estab-
lished: Factfinder Determination, Judge-Made Standards, Legislatively Determined
Standards, and Judicially Declared Standards Based on Legislation (Johnson and
Gunn 1994, p. 234). Generally, the Factfinder Determination is used which allows
the court or the jury to make the decision about reasonableness using their own
standards (Ibid.). The other three are attempts to codify a definition that can be uni-
versally applied, but because complete precision is impossible for these word types,
there is an inherent degree of interpretation in each case.

In Judge Spotswood W. Robinson’s opinion in Canterbury v. Spence, the reason-
able person standard appears to be based on how the average individual involved
in that situation would act (Robinson 1972).8 How much information an average
patient needs to know about risk for a particular procedure, for example, should be
the guide for how much information the patient’s physician should disclose to her.
If most people are uninterested in a relatively infrequent, minor side effect, then the
physician is under no obligation to tell the patient about it, unless some other inter-
vening factor is at play, e.g., the physician knows the patient has an idiosyncratic
concern about the side effect. And this is the juncture at which we should begin ask-
ing what duties the physician or any fiduciary has to find out these unusual personal
details, which will again involve the reasonable person standard that was vague in
the first place.

Legal textbooks help clarify the reasonable person standard to some degree, but
never define it with the clarity desired by many. In fact, Keeton et al. state, “The
utmost that can be done is to devise something in the nature of a formula, the appli-
cation of which in each particular case must be left to the jury, or to the court”
(Keeton et al. 1984, p. 173). Besides being as objective as practical, at the very
least, the reasonable person must be prudent and careful for the situation and its
circumstances (Ibid., p. 175). In addition, in order to have a true understanding
of the situation, the reasonable person has the same relevant traits as the actual
actor who makes the decision. If the person has a physical disability, then so does
the reasonable person who must choose based on what the actual person can do
at that time and place. The actual person’s mental capacities will also be part of
the reasonable person evaluation, although to what extent is controversial because
of the inability to measure the infirmity, unlike that prevailing for physical condi-
tions (Ibid., pp. 176–8; Abraham 2002, p. 58). A physical scar is simple to perceive,
while mental ones are not. Finally, the person’s ability to foresee risks deriving from

8From US Court of Appeals, District of Columbia Circuit, 10 May 1972, 464 Federal Reporter,
2nd series, pp. 772–96, West Publishing Company.
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his actions is also a factor in what a reasonable person is (Ripstein 2001, p. 105). If
the actual person in those circumstances could know that a hazardous consequence
would follow from a particular action, then a reasonable person would know it, and
take adequate precautions to prevent or minimize attendant harms (Abraham 2002,
p. 59).

What the reasonable person need not be is the average or normal person, the aver-
age or normal reasonable person, or a reasonable man or woman. The first definition
is problematic because it depends upon the society in which the person exists. The
better educated the society, then the higher the standard. The worse educated the
society, then the lower the standard. Speaking of the latter, an average or normal
person in a particular society might be an exceedingly ignorant or reckless individ-
ual who cares little for what happens to others, or who bears some other defect in
her moral reasoning processes. But if the average person in her society has the same
characteristics, then being this type of person or acting based upon these rather bad
qualities is what a reasonable person would do. However, reasonableness cannot
mean the same thing as base stupidity. Therefore, to protect those who deserve it,
respect everyone affected by our actions, and bring about a better world, a higher
standard than that is called for.

The average or normal reasonable person standard is superior to the first for it
makes the average depend solely on the class of reasonable people, but it is still
defective. The actions of children, the mentally infirm, and others without the same
average adult’s advanced cognitive abilities and reifiable potentialities would be
evaluated on the same level as those adults. In consequence, their actions are adult
yet they cannot make adult decisions. This creates a fiscally unpleasant situation for
their caregivers. Their guardians would be partially responsible for whatever bad
action the less competent person intentionally or negligently performed, thereby
creating an incentive for the guardians to prevent or monitor the less competent
individual in her risky behavior. Although the definition and standard is appealing
on egalitarian grounds and might increase security by maximizing moral hazards to
the competent, so that they in turn minimize risks to others, not all people should be
treated the same. Since it is beyond their capacities to be reasonable people, individ-
uals who are not fully realized moral agents should not be held to such a standard.

Furthermore, the average reasonable person might come to a very different con-
clusion from another reasonable person, without the minority view being wrong.
The mere fact that an opinion is held by enough reasonable people does not in itself
make it superior to those held by other reasonable people. If all reasonable opinions
lead to flourishing but use different means to achieve it, then ceteris paribus, there is
no moral reason to favor one over another. In fact, allowing for different reasonable
people to make up their minds to find divergent reasonable solutions to problems
fosters a better society, with a more engaged populace and dynamic marketplace of
ideas than always relying only upon the average.

Finally, on its mere face, the reasonable man or woman standard is less than
helpful due to its unnecessary limitation caused by morally irrelevant individual
characteristics (Moran 2007, p. 1). No one would disagree that women can be rea-
sonable and hold reasonable beliefs about what should be done different from those
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of the reasonable man (Moran 2007, pp. 199–201). The same is true for men and
the reasonable woman (Moran 2007, pp. 277–8). In addition, there are a plurality
of masculinities and femininities that defy any attempts to universalize them. The
reasonable man, for example, is often equivocated with the “hegemonic masculin-
ist’s” ideal of a white, heterosexual, Protestant, employed, urban man (Kheel 2008,
p. 37). By narrowing the reasonable man class too far, all other types of reasonable
men, be they of different races, sexual orientation, religions, etc., are excluded from
the standard for no other reason than simplicity at best, and illicit discrimination at
worst. So who decides who the reasonable man is? An identical problem arises for
the reasonable woman standard.

Moreover, claiming that there is such a thing as “the” reasonable person is unjus-
tified given that there are many different types of reasonable people who can legit-
imately hold different beliefs, act in different ways, make different judgments, etc.,
and do it all in a reasonable way. Although incorporating this complexity into a
definition makes the reasonable person standard more difficult to use, it is more
practical to capture reality than to force an easier, fictitious solution that will not
help us achieve the beneficial ends we all desire. For example, if we are using
a hegemonic masculinist’s reasonable man standard, we can find an answer by
merely asking someone fitting the description what he thinks. However, what he
believes is only part of what may be permissible to believe. Other options can be
legitimate.

My solution to the need for an objective standard that allows for the subjective
is to list the necessary characteristics of reasonable people, which if instantiated
simultaneously in a person, makes the individual a reasonable person. The stan-
dard’s objectivity can be found in possessing these general features. The standard’s
subjectivity arises from making the characteristics capable of being instantiated in
different ways, as will be seen below. The result is that there might be as many dif-
ferent reasonable people are there are different people, since all people are capable
of achieving the necessary features. At the same time, the relatively high standard
will eliminate those who intentionally or negligently do not reify all nine features of
a reasonable person.

2.3.2 The Reasonable Person’s Necessary Characteristics
for this Moral Code

A reasonable person has nine traits he uses to accomplish the two general, overall
goals of having a good life and making the world a better place. Roughly, they
are that the person recognizes what morality is all about, accurately applies her
maxims to each situation she encounters, tries to make herself and others better as
long as doing so sacrifices nothing of comparable worth, adopts reasonable goals,
knows that reasonable people will have different reasonable views at times, strikes
the proper balance of emotion and reason in decision making, correctly analyzes
and uses the data available to her, is more reluctant to impose risk on others than she
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is on herself and takes an appropriate precautionary approach in uncertain times.
I will address each of these below.

First, the most important component of a reasonable person is her recognition
of what morality is all about. A reasonable person accepts and evaluates situations
using the idea that morality is:

a creative, cooperative enterprise whose end is to better the world by trying to realize in our-
selves and others nurturing goods such as caring, considerateness, compassion, sympathy,
and love. (Holmes 2003, p. 217)

As in Hume’s moral theory, the Practical Moral Code requires the existence of
emotions allowing us to care about and for others affected by our actions. Unlike
Hume’s, all interpersonal interactions’ primary goal is to cause the world to be a bet-
ter place by helping each person improve his human empathy, making himself more
virtuous by increasing his frugality, appreciation, temperance, self-development,
dedication, benevolence, generosity, justice, or any of those other virtues that foster
intrinsically valuable entities’ flourishing9,10 and appropriately respecting all intrin-
sically valuable things, as will be discussed in the next section.

Second, a reasonable person is able to correctly apply his rules of conduct to
whatever situations confront him. He will understand how his maxims work and
when they are appropriate for the situation. Suppose, for example, a farmer’s cattle
have been infected with hoof and mouth disease, and he is faced with a dilemma
between two alternatives, each of whose utility is negative. He can either destroy all
his animals or send them to market to attempt to recoup some of his investment. The
first will destroy his financial health, but the second will harm many more people and
animals. In this particular situation, the farmer would recognize that he is obligated
to perform the lesser of the two evils, if he is using a utilitarian theory to classify the
actions. He must annihilate his herd in order to prevent other creatures in the food
chain from being infected.

Third, the reasonable person wants to make himself and others better people
provided that doing so does not surrender something of greater moral value (Singer
2006, p. 255). The reason he does this is because a reasonable person is not satisfied
with the status quo for himself or another, when he or the other can be a better
person (Kant 1956, pp. 90–1). When being good is available at a reasonable price,
the reasonable person understands being satisfied with less-than-good is a defect.
However, if he sacrifices something of comparable moral worth in order to try to
become better, he cannot make himself better. The loss of something greater than
the increase in value from the betterment of self or another necessarily entails that
the situation is worse than it was. It is neither reasonable nor rational to prefer a pure
loss of value for inadequate recompense.

Fourth, a reasonable person adopts realistic goals and the means to achieve them,
based upon the evidence available, with the understanding these goals may require

9These virtues are from Peter Wenz’s work (Wenz 2005, p. 197).
10I believe that Aristotle’s definition of the human good as activity of the soul in accordance with
virtue can be made consistent with this view of ethics (Aristotle 1941b, 1098a).
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some work to achieve them. He does not set too high an end because it is unrea-
sonable to work for an unobtainable goal when there are achievable ends to be had.
To pursue world peace instead of helping a person in dire need living next to you,
when you can only do one thing, for example, is to act unreasonably. There is little
chance of success for the former goal, while the latter is easier and more likely to
achieve good. Furthermore, the reasonable person will not set too low a goal because
it would be too easy to bring about. The ease in which the end is met would not work
toward making him better; his potential will be underdeveloped and his talents will
rust (Kant 1956, p. 90). Setting one’s ends at a very low threshold does not require
the person to improve, merely to maintain the status quo, which in turn leads to
stagnation and the prevention of new ideas that can be beneficial to the individual,
those for whom he cares, or society as a whole.

The reasonable person’s fifth characteristic is that she realizes that other reason-
able people can legitimately interpret the same information in different ways from
her and come to different conclusions than she has. Although they might not change
her decision, she is willing to listen and respect other people’s views because she
knows she can learn from them and that they have legitimate conclusions. As Mill
states in On Liberty, “But on every subject on which difference of opinion is pos-
sible, the truth depends on a balance to be struck between two sets of conflicting
reasons” (Mill 1988a, p. 104). In other words, rarely does one person know the
whole truth on her own, and even if she does, her view must be “fully, frequently,
and fearlessly discussed, [otherwise] it will be held as a dead dogma, not a living
truth” (Mill 1988a, p. 103). In the vast majority of decision cases, there is a correct
results’ set containing many members from legitimate evaluation processes. If a per-
son performs one of the actions from the permissible action range, then he has acted
reasonably, even though it might not be something a different reasonable person
would have done for legitimate reasons important to her.

In conjunction with the third, fourth, and fifth characteristics, although there
can be reasonable disagreement, a reasonable person will select solutions that can
accommodate divergent viewpoints when doing so is practical (Thompson 2007,
p. 105). Suppose, for example, that two groups have disparate views on labeling
biotechnology. One wants it to be marked, while the other does not. If the dilemma
can be resolved by satisfying each group’s primary goals and desires, which does not
entail that each gets everything the group wants, then the reasonable person would
adopt this course of action over those in which a balance is not struck.11 Since flour-
ishing is better achieved in groups, communities, and societies in which consensus
building is a standard way to resolve problems, it is sensible to adopt this decision
procedure as well.

Sixth, a reasonable person is more than merely a rational person (Ripstein 2001,
p. 7). As with reasonable people, rational people are those who correctly evaluate

11As will be seen in Chapter 6, the labeling issue can be settled by the simple expedient of labeling
being paid for by those who desire it, while those who do not want labeling need not do so for their
own products.
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evidence in a framework of realistic parameters, and are willing to change param-
eters or their evaluation provided there is new information available justifying this
alteration. Furthermore, they are ready to seek new information rather than merely
waiting for it to come to them. Finally, they set sensible goals and the means to
achieve the goals. However, rational people are not necessarily reasonable people.
For example, a hedonic egoist can be rational and rationally pursue his long term
self-interest even though others are severely harmed by his behavior. The fact that
he disregards what happens to them in pursuit of his own interests makes him better
able to achieve his goals within his egoism framework, but it disqualifies him from
being reasonable.

Missing from the rational persons standard are necessary emotions and feelings.
David Hume effectively argued that reason is not the sole component in ethics.
Desire and emotions play vital roles as well. In fact, if desires and emotions did
not exist, our ethics system would not be what it is. We might not even be able to
understand what an ethics stripped of moral sentiments or emotion is like because
we would have nothing by which to reference it. It would be along the lines of not
being able to understand what colors are if we have been blind from birth because
we have never perceived color, therefore we have nothing we can use to understand
the concept of color.

To prove that desire and emotions are required for morality, Hume asked if fully
rational persons would prefer the destruction of the world to the pricking of their
thumbs. Suppose we are creatures who have no feelings at all, including a desire
to survive or care for anything, including our family members or ourselves. We
operate using pure reason alone, much as Mr. Spock is said to do in the Star Trek
series.12 Hume states if we are uncaring because we are using pure reason alone,
then we will choose neither. That is, if I do not care about myself or others, have
no feelings about pain being bad, or have any of the desires human persons actually
have, then how can I prefer one alternative over the other? It would not matter to a
fully rational person which event came about because he would never be motivated
to choose, since motivations are basically desires a person wants fulfilled. Hence,
given that ethics is meaningful to us, we have ethical systems, and we can choose
between the two alternatives, then it must be the case that desires and emotions of
some type are necessary to our ethical systems.

Hume states that sympathy is the universal moral sentiment or emotion allowing
morality to exist.13 Sympathy for Hume is approximately what we currently call
“empathy.”14 That is, there is a fellow feeling of care we have for all other humans
just because they are human. No one wants another person to be harmed need-
lessly, and feels bad about it when she discovers occurrences of it. Everyone also has

12Kant does not believe that moral sentiments have any role to play in normative ethics (Callicott
1999, p. 102).
13Callicott claims that these feelings and moral sentiments can vary but there is a range of normalcy
for all human beings (Callicott 1999, p. 108).
14Kheel calls empathy “the culmination of many small acts of attention” (Kheel 2008, p. 227).
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some good feeling when she learns about something positive happening to another,
such as a hard working individual receiving some form of adequate reward for her
actions.

According to Hume, the sympathy feeling can be stronger or weaker relative to
situational conditions. First, the fellow feeling is more powerful the closer in care
relation the person is to the observer. For instance, we care more for our own family
than we do the neighbors. We care more about neighbors than fellow citizens who
do not live near us, and we care more for fellow citizens than we do for foreign
nationals not residing in our country. Moreover, the greater similarity a person has
to us, the more we feel for him because there is a greater connection between us. The
less like us, the less we feel. If the person is vastly different from us, then we tend
to feel even less because we do not have enough in common to strike an emotional
note in our minds.

There are a number of other factors that can affect our sympathy for others. We
tend to feel stronger about infants than adults. Young children tend to stimulate
more feeling than older folks, which can be seen by society’s negative reactions to
crimes committed against them in comparison to the same crimes committed against
adults. For example, it is unfortunate for an adult to be beaten by another adult, but
a tragedy if the same is done to a child. The “yuck” factor most people have as an
instant reaction to such news is stronger in the latter case.

We also feel better or worse for individuals depending on how much of their story
we grasp. If we can place ourselves in their position or make the individual more real
to us by knowing more about her, then she becomes someone we can sympathize
with more. This fact relates to one of the demonization problems often encountered
in current debates. If an opponent is demonized, then he is not a person any more.
By eliminating those features that stimulate the natural sympathy everyone has to
other persons, it is easier to distance emotionally oneself from the particular person,
which in turn allows the person to be treated in a manner inconceivable for those for
which we care.

Finally, physical distance and time between our existence and others influence
the feeling of sympathy we have for them, but we will always have some for any
entity we consider a person. A tragedy occurring next door is more real to us than
one happening halfway around the world. Furthermore, an event from today is much
more influential on our emotional responses than something that occurred many
years ago. Harms to people during World War II, for example, create greater feeling
on the part of those who lived during that time than it generally does for those
who were born long after it. The reason, of course, is that the former experienced
the war when it was happening, while the others can only reference it indirectly.
However, the more a person can put himself into the position of the person who has
experienced similar goods or evils, the greater the feeling of sympathy he has for
the latter.

Reasonable people have empathy or sympathy for those affected by their
actions. Hence, the main difference between a rational person and a reasonable
one is that a reasonable person incorporates all morally relevant considerations,
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including emotions and feelings, into his evaluation processes rather than some
smaller set.15

Returning to the rational part of being a reasonable person, a reasonable person
correctly analyzes the value of the data available to him for the particular situation
in the particular time frame. That is, he gives the evidence he has the proper weight
of being reliable, certain, and so on. The information not meeting the particular
standard he has legitimately adopted is discarded, while that meeting it is used in
the appropriate way for the purpose he has selected. For example, when making
decisions of vital importance, he will use only the best data. For more trivial matters,
additional information can be included in the set. If he should receive new relevant
information, then he will re-analyze the situation to see if his position should be
altered accordingly (Rescher 1983, pp. 120–1).

Proper data analysis requires an understanding and use of what rational, irra-
tional, and non-rational beliefs are. After all, data evaluation depends in part on
the individual’s abilities, standards and beliefs. Difficulties stem from the fact that
“assessing the rationality of beliefs about what is probable is more difficult than
assessing the rationality of beliefs about what is actual” (Lehman 1995, p. 7). A
partial reason for the increased complexity is that some people have better cognitive
capacities in certain situations than others. A doctor in a medical emergency situ-
ation, for example, is generally able to come to a better supported conclusion than
someone without the same background.

In addition, there is the problem of cognitive conservatism, which causes people
to hold on to beliefs even when confronted with overwhelming contrary evidence
and in some cases, allows them to turn that evidence in favor of the belief (Smith
1994, p. 153). In fact:

Human history indicates that people will maintain their beliefs not only in the face of appar-
ently contrary evidence but even when those beliefs have severely disagreeable and disad-
vantageous consequences for them-not to mention for many other people. (Smith 1994,
p. 152)

For one case in point, although the evidence for evolution is overwhelming, a
Creationist interprets fossil records and other geological data much differently from
a scientist. For example, to fit its truncated existence time line, the $27 million
Creation Museum, which opened in May 2007 in Petersburg, Kentucky, claims that
dinosaurs and humans lived simultaneously. In the TO controversy, as evidenced by
a perusal of their website offerings, it is clear that some of the anti-transgenic groups
have not modified their assertions against the technology regardless of the positive
scientific evidence that has been generated since the issue arose and much less was
known about transgenics’ risks.16 It is almost as if the dangers have become part of

15Another difference is that rational goals may not be reasonable ones because of the differences
in ethical considerations included in the decision process.
16An activity is risky or an object poses a risk if and only if there is a probability that the activity
or object will lead to some harm or other negatively valued outcome (Lehman 1995, p. 22). The
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a religious dogma that is keenly felt by the adherents but not critically examined.
Sites in support of transgenics sometimes share the same sort of overwhelming faith
rather than reason-based beliefs. However, if we are in search of solutions to moral
problems and interested in our own and others flourishing, we have to use the best
evidence available to us.

Regardless of their background, all reasonable persons hold that irrational beliefs
may not permissibly be the basis for a moral decision, that rational beliefs are better
than non-rational beliefs for knowledge, and that non-rational beliefs play a vital
role in practical morality. As stipulated here, rational and irrational beliefs are based
upon evidence, while non-rational belief is primarily generated by non-rational men-
tal processes. A person has a rational belief when he believes a proposition pri-
marily due to the objective evidence the person possess for the proposition’s truth
outweighing the objective evidence the person has that the proposition is false. A
person’s belief is irrational if he believes a proposition is true despite the fact he
possess sufficient evidence to show that it is false. Finally, a non-rational belief is
one that a person believes primarily because of some emotion or desire. In cases in
which there is equipoise in regard to the evidence to a proposition’s truth or falsity,
a person can non-rationally and permissibly believe that the proposition is true or
false depending on how the person feels about the proposition. For example, believ-
ing in a god who is infinitely good and powerful is irrational once the Problem of
Evil argument is known by the individual, but belief in a god with less than those
two characteristics is non-rational and permissible until it is proven otherwise.

One reason why taking evidence seriously is so important in debates about poli-
cies affecting communities can be seen in a current controversy over wind turbine
technology in western New York State in the United States. Among the potential
turbine risks listed by opponents are turbine and gas well fires caused by lightning
strikes, catastrophic blade failure sending pieces of blade scything off up to 400 m
from the tower, ice flying off the blades and hitting people, birds dying from collid-
ing with the tower, wires and blades, and the blade noise creating the same sort of
disease said to afflict some people living too close to major airport runways. On the
other hand, proponents cite wind turbines’ proven record of profitability for owners,
turbine farm landlords, and local communities, and the reduction of fossil fuel use,
pollution, and reliance on foreign resources. Given the evidence of extremely low
risk probability and the much greater dangers posed by well established technol-
ogy, e.g., cars kill more birds and people than do wind turbines, the question is why
would anyone believe that these extremely remote risks are sufficient to neutralize
or overwhelm the potential benefits? If this is the only evidence available to reason-
able people, then it is irrational to think that wind turbines are more dangerous than
common place technology.

In the developed world, especially the United States and European Union both
of which have greatly benefitted from it, it sometimes seems odd to meet people

definition’s broadness entails a great deal of things are risky or have risk to them, but it captures
the essence of what risk is.
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who fight against technological developments in energy, biotechnology, agriculture,
and elsewhere. Technology and science has been proven as a potent force of posi-
tive change in the world, even causing some religions to rethink their fundamental
assumptions (Edwards 2002, p. 12). The US became the world power it is, in part,
because of its development and adoption of technological solutions to perennial
problems, such as feeding its populace and providing sufficient healthcare. And it is
clear by even a causal perusal that those who embrace technology generally acquire
greater goods and power for themselves. Why is it then that people so vehemently
resist certain biotechnology and other technology types and products?

The answer can be teased out of Calvin Coolidge’s statement that “When people
are bewildered they tend to become credulous.” Obviously, one reason for being
befuddled is ignorance. This condition can be the result of intellectual sloth, req-
uisite information not existing to be obtained, or an inability to find or understand
information once it is exists. People are also poor judges of risk, in part, due to gen-
erally held beliefs that technology is either completely safe or dangerous with noth-
ing in between, that nature is benevolent while the artificial is dangerous, and that
it is possible and appropriate to abolish risk entirely in technology (Sunstein 2005,
pp. 36–7). In the case of food biotechnology, even after public discussions, news
coverage, and a wide variety of academic and other information becoming readily
available, the public familiarity with transgenic food – 40% – was less in 2006 than
it was in 2001 – 44% (Mellman Group, p. 2). Without adequate understanding of
issues, it is much easier to sway people by inciting negative emotions.

In addition, there are probably certain universal psychological traits which make
people comfortable with the technology with which they grew up, but allow them to
feel intimidated or threatened by new science they do not understand or know how
to use.17 From personal experiences and anecdotal evidence, it seems as if people do
have this characteristic.18 They assume their lives were much safer or simpler when
they were younger and wish to freeze development at the status quo of that time
either from a sense of laziness not to learn how the new technology works, or desire
for what they are comfortable with and what they consider to be known by them. In
addition, we should never forget that the more dramatic the technological change in
the status quo, the more dramatic the response to it (Rollin 2006, p. 131). Again, it
is a matter of one’s accepted, comfortable lifestyle seemingly being threatened by
technology that one does not readily grasp.

Adding to people’s bewilderment is science’s failure to predict accurately certain
outcomes, as well as scientific research being demagogued by the media and oth-
ers beyond what the findings actually support. Rollin goes so far as to claim that
the “public confidence in scientific reassurances has precipitously diminished as a
result of an apparently endless list of scientific prognostications gone afoul” (Rollin

17Jessica Hutchings has done some excellent work on the Maori’s opposition to transgenic technol-
ogy. Many of the objections raised to TOs also surface in the Maori study, including TOs violating
Maori culture and causing spiritual and moral offense (Hutchings 2004, p. 181).
18These are never great sources of evidence to establish a claim, but are useful to indicate a direc-
tion in which to begin to find an argument.
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2006, p. 5). Hindmarsh and Hulsman accuse scientists of too zealously applying the
“reductive genetics laboratory approach” to transgenic organisms and their conse-
quences once they are released into the general population (Hindmarsh and Hulsman
2004, p. 54). Robert L. Zimdahl states that science and scientists have lost credibil-
ity due to the perceptions that they can be unduly influenced by social, economic,
and political pressures and the negative consequences that occurred even after
some scientists had assured the public that they would not happen (Zimdahl 2006,
pp. 138–9, 150). In other words, many members of the public believe that scien-
tists are either incompetent or driven by unethical considerations to skew their work
in ways that benefit only those controlling it (Rollin 2006, pp. 5–6). Their find-
ings, research, and technological developments automatically become suspect in
the minds of many and decisions are made based not on the evidence but on the
scientists’ perceived character traits (Thompson 1995, p. 37).19

The result can be hysteria from the general public and people who should know
better. In 1999, Vandana Shiva accused the US of treating storm victims as guinea
pigs to test a high nutrition mixture of corn and soy meal for its effect on human
populations. The trouble with her allegation was that it was unsupported by any
evidence of duplicity. In fact, there was no need to test the mixture because US
citizens had been eating it for years without any harmful effect (Bailey 2002,
p. 34). Anyone knowing the situation would have immediately grasped that it made
no practical sense to test it on storm victims. In consequence, all that was accom-
plished was scaring people away from a product Shiva thought dangerous that dis-
tracted from the efforts to help them and others. Acting in this manner is clearly
inconsistent with anyone’s flourishing, although it does get attention.

Beliefs based on the fear of new technology are fallacious for two reasons. First,
although people believe their lives were simpler in the past, life has always been dif-
ficult relevant to the exigent circumstances. Consider how those who preceded them
thought cars and other motorized devices were too complicated and frightening and
longed for a return to the day of horse drawn conveyances. In Fargo, ND, for exam-
ple, before a motorized vehicle could enter the city, someone had to run ahead of it
to warn people that it was coming. Second, technology-phobes assume that if some-
thing is familiar to them, then they know all relevant information about it, but these
beliefs are based upon unsupported non-rational or irrational desires rather than on
a full understanding of the item and the consequences of its use. For example, peo-
ple utilize cars, telephones, microwave ovens, and so on, without knowing how they
actually work. However, just because someone makes do in general without under-
standing all established technology’s risks does not entail that the technology is safe

19The general consensus to rectifying this situation seems to be for greater engagement of the pub-
lic in science and scientists in non-scientific areas affecting their work. Scientists should consider
the consequences of their work on society and elsewhere and take advantage of the “cooperative
rationality and social wisdom in the social enterprise” before they begin their research or create
new technology (Zimdahl 2006, pp. 23–4).



2.3 What Is a Reasonable Person? 49

or all risks are known, e.g., lead in paint was widely used in residential applications
until it was found to be a significant contributor to lead poisoning in children.20

Scientific evidence is helpful in eliminating ignorance and judgments but, in a
world that respects individuality and individual autonomy, should never be taken
as the only information relevant to many decisions in the public or private realms
(Fincham and Ravetz 1991, pp. 131–4). There is always the danger of an excessive
reliance on science as the sole or primary basis “on which we construct our com-
plicated society” (Teitel 2002, p. 25). For some, science becomes a religion that
answers all questions in life, such as those found in ethics. For others, science is a
totally value neutral endeavor; so, scientific and technological advances should only
be evaluated objectively within the field and not on external subjective considera-
tions (Fox 1999, pp. 1, 5, 9; Rollin 1996, pp. 16–17; Teitel 2002, p. 25). There is
also the danger of misusing science or scientific credentials. Some scientists have
manipulated trials to produce the results they seek, such as what seems to have hap-
pened in the Pusztai transgenic potato and Ermakova transgenic soybean studies
(Bailey 2002, pp. 38–9; Preston 2005). More egregious are multiple paperbound
and internet citations of a linkage made by Traavik in 2004 between Philippine vil-
lagers suffering from respiratory, intestinal, and skin problems and exposure to Bt
corn pollen.21 If there actually had been a cause and effect relationship, then the
news would have been devastating to Bt corn, and possibly, transgenic technology
as a whole. However, after three years no valid evidence has been printed supporting
Traavik’s conclusion. The conclusion that must be drawn is that the mere fact a sci-
entist asserts a claim does not make the claim true nor always adequately supports
it enough to make it a rational belief.

Proper care needs to be taken to sort out which scientific information is valuable
and which may be reliably placed aside. The problem is made more difficult by
the fact so many sciences are involved in decisions about technology, business, and
public policy.22 However, practical measures can be adopted and used. First, the
source of the information should be considered (Lehman 1995, p. 10). If a scientist
has a particular stake in the development of a technology, then her claim about its
potential should be evaluated in light of the conflict of interest, although the conflict
does not entail that the information is illegitimate. The same situation applies to
those researchers who oppose the technology and their findings. The informations
best source, of course, is a neutral or independent party when such is available, but
if one is not, then transparency is vital for all conflicted parties to maintain. The
published or publicly available information should make clear any and all actual or
apparent conflicts. In addition, scientific claims should be judged according to how
well they follow the scientific method for the particular area, if they are consistent

20As will be seen in Chapter 6, conventional and organic produce can be much more dangerous
than transgenic goods, even though many people have used the former for many years.
21See Fox (1999, p. 124).
22Bernhard Glaeser claims that in human ecology the sciences of biology, geography, psychology,
sociology, anthropology, medicine, geology, mineralogy, botany, zoology, and ecology are involved
(Glaeser 1995, pp. 7–9).
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with generally accepted “facts” in the field, if they, the method used for testing them
and the data supporting them have undergone rigorous peer review, and if the data
supporting them have been confirmed by replication. A claim that has satisfied all
five criteria will be better than any claim lacking at least one.23 However, given
science’s nature, the evidence will never allow anyone to make an absolutely certain
claim.24,25

Reasonable people take all evidence types seriously, and use them to evaluate
beliefs. They know that it is irrational to reject all possible forms of technology and
that some objections to technology are rational because there is always the possi-
bility of some bad consequence resulting from its creation or use (Lehman 1995,
pp. 200, 205). When evaluating available information, the reasonable person will
know that there are conflicts between certain types of beliefs and will weigh the
beliefs according to their respective evidentiary weight and moral permissibility.
Generally, if a rational and an irrational belief are contradictory, then the rational
belief defeats the irrational one. For example, if a person is opposed to any pos-
sible form of biotechnology when the person is aware that not all biotechnology
is problematic, then the person is operating under irrational belief states (Lehman
1995, p. 200). She has an obligation to alter her thinking and behavior appropriately
otherwise she is not acting as a reasonable person. If there is a conflict between
rational and non-rational beliefs, then the issue becomes more difficult to resolve.
However, since emotions are subjective by nature, and rationality is universal or at
least understandable if people know the paradigm by which the person made her
decision, then for the sake of practically solving moral dilemmas, rationality trumps
non-rationality. Decisions, when possible, should be based on evidence rather than
emotion. When evidence for the truth and falsity of a proposition is lacking, a non-
rational belief is morally permissible with the condition that if relevant evidence
becomes available, the person will take it seriously, and then alter her belief states
accordingly.26

23Ralph Nader thinks that openness, vigorous peer review, and intolerance of commercial repres-
sion are sufficient for good science (Nader 2002, p. 48).
24It would be useful for findings in controversial areas to be made more available to the public.
One of the greatest problems to finding solutions to such issues is a lack of reliable information.
25PB Thompson argues that science and scientists have a moral duty to “develop a better concep-
tualization of risk and to engage the broader public in conversation and deliberation on the types of
science that they undertake” (Thompson 2007, p. 304). Fulfilling the obligations would eliminate
some of the unwarranted fears about technology so that people could make decisions based on
evidence rather than mere feelings.
26Many people believe in psychic powers such as mind reading and premonitions (BBC News
2007). There also seems to have been a rejection of science and an acceptance of mysticism such
as that of crystals and Wicca (Rollin 2006, p. 5). Such beliefs are permissible for the individual if
and only if there is no evidence readily available that debunks the beliefs. In the cases of psychic
powers, the fact that no legitimate scientific test has ever found evidence for their existence is more
than sufficient to show that belief in them is irrational.
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There are specific types of evidence a reasonable person uses to evaluate situa-
tions for what is morally permitted, required, or forbidden. Reasonable people seek
out and apply information about the:

1. External world society’s rules, practices, and customs.
2. Rules and responsibilities associated with specific roles the agent is playing

at the time.
3. Claims that others have on the agent and the agent has on others.
4. Maxims growing out of previous judgments that the agent has made, in

order to maintain ethical consistency.
5. In conflict situations, what is right on balance.
6. Which consequences are important and their value, as well as the value of

other relevant things.
7. Which if any mediated consequences count and which do not. (Holmes

2003, pp. 215–17).

Once again, a form of relativism is clear in RPU and the reasonable person stan-
dard. Since people have made different judgments in their past, for example, one
agent might come to a conclusion different from another who has the same infor-
mation but a different background. In other circumstances, two agents, in virtually
identical situations can have different moral duties based upon the society in which
they find themselves. One society might require certain ethical behavior other soci-
eties forbid. For example, a man might be required to give up his bus seat to a woman
in one society, but doing so would be morally offensive in another. However, a rea-
sonable person will find and evaluate the seven types of evidence available in the
circumstances prior to making an adequate determination as to which further action
the agent may or should do.

The eighth characteristic of a reasonable person is that he is more reluctant to
impose risk on others than he is on himself because he thinks people should decide
for themselves how much risk they are willing to take.27 In addition, as the risks
increase for an action with reduced chance of offsetting benefits for those affected by
his actions, he becomes more reluctant to choose or to perform the action. Again, the
reasonable person’s concern is to let people make their own decisions about actions
that affect them in significant ways rather than acting paternalistically toward them.
Severe harm and death tend to be the boundary on his decisions in these situations.
No matter what the possible benefits from an action, if someone is likely to die as a
result of the action, then the reasonable person is unlikely to take the risk (Rescher
1983, p. 122).

27As Reiss and Straughan recognize, when risk and safety raise questions about responsibility,
accountability, and justifiability, they become matters of moral concern (Reiss and Straughan 2001,
p. 53).
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Nicholas Rescher also argues that reasonable people do careful cost/benefit risk
analysis for alternatives open to themselves and others. According to Rescher:

For any given level of benefit, people are prepared to tolerate a greater level of risk for
activities that rate more highly in point of being: voluntary; avoidable; controllable; familiar
(i.e., not particularly striking, memorable, shocking); well understood; not dreaded; not
potentially disastrous; remote (not immediate or near-term). (Rescher 1983, p. 123)

In other words, when an action’s advantages are low and none of the seven factors
above are instantiated or likely to be, a reasonable person is likely to believe the
action unreasonable and is justified in drawing this conclusion. As the benefits or
potential levels of the seven factors increase, the action’s reasonableness increases.
Highly risky activities can be sensible as long as the benefits are sufficient and the
action is completely voluntary, avoidable, controllable, familiar, well understood,
not dreaded, not potentially disastrous, and remote.

Ninth, related to the desire to minimize change from that which one is comfort-
able, reasonable people take a precautionary approach in unknown situations. They
believe that it is better to leave things as they are than to alter them, if there is no
reason to believe things will be better as a result of the change. In favoring the sta-
tus quo, reasonable people are very conservative. They will act according to what
they know, which has provided them with the evidence allowing them to generate
their general rules-of-thumb about beneficial behavior, rather than venture into the
unknown, which relies upon speculation and insufficient data.

However, although all reasonable people consider precaution in making their
decisions, they are unlikely to use most versions of the Precautionary Principle.
From even the shallowest review of the literature on transgenics, it is clear that there
are multiple interpretations of the principle rather than one to which all people refer.
What is held in common to all of them is the intuitively appealing idea of main-
taining the status quo until certain risks from the product have been identified and
dealt with adequately. As stated above, all reasonable people would adopt such a
belief.

Although it poses problems, it must be acknowledged that arguments and sugges-
tions for precaution and a Precautionary Principle are, when viewed as general ideas,
very appealing. In the face of uncertainty, we should be careful to avoid upsetting
the environment and harming those with interests when doing so is not necessary.
Even Cass Sunstein, no fan of the Precautionary Principle, states that the higher
the magnitude of harm that might occur from technology, then the less evidence is
needed for its probability (Sunstein 2005, p. 115). This means that decisions about
technology creation and adoption rest upon relativistic circumstances. Furthermore,
rules to allow us to achieve this goal seem reasonable on first face. For example,
Kerry Whiteside advises us to:

1. Set up research programs whose purpose is to gather further information
about the risk and test successive hypotheses about it.

2. Institute long-term environmental and health monitoring. If doubts remain
about some technology, then labeling and traceability should be required.
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3. Multi-disciplinary expertise to evaluate the technology should be orches-
trated.

4. Reinforcing the independence of regulatory bodies.
5. Systematically favoring “clean” technology.
6. Building larger safety margins, devising backup safety systems, and putting

emergency plans into place.
7. In the most potentially serious and uncertain risk cases, precaution can

mean banning a technology or strictly minimizing its use. (Whiteside 2006,
pp. 53–5).

When ignorance of overall outcomes is all that anyone has to evaluate in situa-
tions in which both the impacts and probabilities are unknown, then the Precaution-
ary Principle should take action to “anticipate, identify, and reduce the impact of
‘surprises’ of products . . . promotion of robust, diverse and adaptable technologies
and social arrangements to meet needs” (Harremoes et al. 2002, p. 217). All of these
suggestions would be agreed to by all reasonable people – much as they would con-
cur that we need to be kind to others – but the difficulty, especially when it comes to
regulation, is determining what each of these means and what it entails. For exam-
ple, how much is enough for Whiteside’s sixth suggestion? What are “robust, diverse
and adaptable technologies”? More importantly, who gets to decide the answers
to these questions? The same concern applies to all seven of the suggestions as
well as the Precautionary Principle in general: who gets to choose how to fulfill
these?

There is a great deal of variation on what entities are covered by the principle
and how its basic terms are to be defined. Both the Rio Declaration’s principle 15:

where there are threats of serious or irreversible damage, the lack of full scientific certainty
shall not be used as a reason for postponing cost-effective measures to prevent environmen-
tal degradation.

and European Communities Treaty’s versions, for example, mention only risks
to the environment, while the Commission of the European Communities has
expanded its principle’s scope to include human, animal and plant health (CEC
2000, pp. 9–11). Poul Harremoes et al.’s Precautionary Principle closely mirrors
the Rio Declaration but adds that stakeholders use a cooperative approach to take
precaution when there are potentially serious or irreversible threats to health or the
environment (Harremoes et al. 2002, p. 4).28 Of course, the issue of what is covered
is vital to making informed decisions and evaluating claims about actions and obli-
gations. If only the environment counts, then actions minimizing risk to it, while
increasing danger to humans, animals, or plants, are permissible. On the other hand,
a principle which includes the environment and any of those three groups would
classify the same act as wrong. Since, businesses, government officials, and others
need to have clear principles on which to base their decisions and actions, and there

28Sunstein takes a similar approach when discussing regulation. According to him, cost/benefit
analysis is important, but democracies can choose to do what is important to them even when it is
not cost efficient (Sunstein 2005, pp. 129–30).
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is no consensus on which rule and interpretation to employ, there is good reason to
reject the Precautionary Principle on the grounds of insurmountable vagueness and
ambiguity unlikely to find consensus solutions.29

The more serious problem is that the Precautionary Principle can be impractical
and gives inaccurate ethical classifications in many cases. According to Greenpeace,
the principle means that based on the available evidence, caution should be taken for
all activities that might harm human health or the environment even if the full extent
of the harm has not been scientifically established (Greenpeace International 2007).
Other interpretations of the principle are just as draconian. The Precautionary Princi-
ple “would more actively encourage that minimal or no adverse interference occurs
with the nonhuman world from development practices or technologies” (Hindmarsh
and Hulsman 2004, p. 56).30

Besides providing informative examples of the detrimental impact of technology
that should have been identified and dealt with earlier on than was indeed the case,
Harremoes et al.’s justification of a strong Precautionary Principle sheds light on
two subjects. First, the book amply shows an example of well-intentioned authors
who do not fully grasp their argument’s actual defects. The editors state that there
are no uncontroversial “false positives” on which all can agree (Harremoes et al.
2002, pp. 3–4). A false positive is an example in which people raised a hue and cry
about a technology only to discover that it was not as hazardous as feared. At the
same time, false negatives – in which a product or activity was wrongly thought to
be harmless – there are in plenty (Ibid., p. 3). It never seems to occur to the authors to
question why one class would have obvious members, while the other is empty. And
this is what brings us to the second subject on which light is shed: The reason that
there can never be an uncontroversial false positive is simply because all technology
has inherent risks that will affect health or the environment that anyone can use to
trigger use of the Precautionary Principle.

Although the immediately preceding claim might seem overly strong if not
extravagant, it is well borne out by the evidence. Medical procedures, drugs, and
other technology, for example, are tested repeatedly for morbidity and mortality
before being allowed into the market, yet some of it has been proven to have nega-
tive, unforeseen side effects. Even those products about which there is little concern
have had long term negative impact on both human health and the environment. For
example, it is more than clear that humans have altered homo sapiens’ genome by
using medicine and other technological innovations that allow those with physical

29Philip Davies requires that TOs not be released until there is sufficient evidence to establish that
they will not have a significant effect on the environment, but never states how much and what
kind of information would be enough (Davies 2004, p. 75). Given the rest of his claims about the
possible dangers, it appears that he requires certainty that TOs will not pose a threat which is a
scientific impossibility.
30Judy Carman argues that all transgenics should undergo extensive animal trials in the same way
that drugs are tested (Carman 2004, p. 90). Given her acknowledgement that there is a lack of fund-
ing and interest to investigate transgenics and the virtual impossibility of connecting transgenics to
disease, it is clear that the evidentiary burden will be too high to satisfy.
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detriments, such as weaker immune systems, to survive and reproduce rather than
die off quickly (Jonas 1981, p. 247; Taylor 1998, p. 24). Therefore, the beneficial
effects of competition in non-artificial environments have been reduced, if not out-
right eliminated, in order to save those to whom we feel some moral obligation. In
fact, modern technology has altered the very nature of human action (Jonas 1981,
p. 23). Moreover, with the discovery and use of medicine to eliminate smallpox,
malaria, and other often terminal diseases, we have increased the world’s population
and the demand for food, energy, and other resources. The electric light development
would be thought to be a boon to humanity and others, but it is proving detrimental
to both humans, animals, and the environment. In one study, bright lights are shown
to correlate to breast cancer rates twice as high as areas without them. Furthermore,
herbivores that eat less under moonlight to avoid predators also limit their eating
near urban development because of the night glare from electric lights. The result
is chronic underfeeding for them (Harder 2002, pp. 16–18). Cars are detrimental to
lives – the accidents caused, road rage, etc. – to communities – by causing people
to be isolated in their cars from each other and of course, to the environment with
the effects of paving, greenhouse gases, and all other negative consequences of such
technology. In fact, these are not isolated cases. All technology, because it alters the
artificial and natural environments and uses resources, will have negative impact on
some individual or class of things. There will always be something that is used up or
no longer receives what it did before the technology was developed, thereby harm-
ing it. The Precautionary Principle has no obvious mechanism in place to evaluate
objectively which technology should undergo serious study and for how long. That
is, since there is no way to know which technology will have negative impact and to
what extent because they are unknown by definition, then it would have to apply to
all technology.

Oddly enough, maintaining the status quo will fare no better with extreme Pre-
cautionary Principles than forging ahead with technological innovations. In its
stronger forms, the principle permits nothing because it is uncertain which course of
action will achieve the safety level desired by proponents (Sunstein 2005, p. 14).31

That is, all behavior entails risks; hence, if risk is to be prohibited, then no actions
can be permitted. Since it violates the practical view that, granted all human actions
and the products they use or create have some risk involved, we can act ethically
anyway, it follows that excessively strong versions of the Precautionary Principle
are to be rejected.

The strongest versions of the Precautionary Principle are clearly defective, but
what about more moderate versions? The EU’s more moderate political version of
the principle is to achieve a high level of protection “when there are reasonable
grounds for concern that potential hazards may affect the environment or human,
animal or plant health, and when at the same time the available data preclude a

31Gordon Graham argues along similar lines when he states that a Precautionary Principle based on
the possible catastrophic results caused by adopting biotechnology leads to a situation in which no
action is permissible. Simultaneously, accepting and rejecting the technology is forbidden because
each has a possibility of creating a catastrophe (Graham 2002, p. 130).
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detailed risk evaluation” (CEC 2000, p. 9). The EU has argued that because of their
inherent character, transgenics require “particular scrutiny” and a stringent precau-
tionary approach (WTO 2006b, 4.502).

The European Union established a risk assessment procedure for each pro-
posed transgenic organism in Directive 2001/18/EC. In order for a transgenic to
be approved for release into the EU’s market, transgenic producers and companies
must:

1. [Prove the TO passes] theenvironmental risk assessment, which includes
studying the short and long term effects of the product on the environment
and human health from cumulative and long term use, [which requires]
a. Identification of any characteristics of the [TO] which may cause

adverse effects,
b. Evaluation of the potential consequences of each adverse effect,
c. Evaluation of the likelihood of the occurrence of each identified poten-

tial adverse effect,
d. Estimation of the risk posed by each identified characteristic of the

[TO], and
e. Determination of the overall risk of the [TO].

2. Implement mandatory post-market monitoring, including collecting data
on long-term effects associated with the interaction with other transgenic
organisms and the environment,

3. Provide mandatory information to the EU’s public,
4. Implement labeling and traceability at all stages of the placing on the

market-farm to fork rule,
5. Go through mandatory consultation with the Scientific Committees,
6. Consult the European Parliament on decisions to authorize the release of

the candidate TO, and
7. Pass through the Council of Ministers for the authorization of the TO by a

simple majority. (EC 2003a, p. 2)

Since the EU uses the Precautionary Principle to interpret the conditions, pro-
ducers and companies must show that each product is safe, rather than there not
being any unreasonable risks associated with it. The result for producers and oth-
ers is providing information about the cumulative and long term direct and indirect
effects on human health becomes very difficult and expensive in terms of time and
resources. Given the complexity of the process, its evidentiary requirements and the
lack of uniform administration of EU customs law, it is unsurprising that it takes over
six years for some TOs to pass through the EU’s regulatory system (USTR 2003,
p. 112; USTR 2006, p. 236).

The EU’s principle is weaker than that of Greenpeace because of the former’s rea-
sonable person standard, but it still gives inadequate guidance for making decisions.
After all, reasonable people can reasonably disagree about risk. What is classified as
unwarranted risk in one person’s evaluation might be acceptable to another. Given
this fact, when applying the EU’s principle, it is unclear which reasonable person is



2.3 What Is a Reasonable Person? 57

supposed to win the argument on approval or marketing of transgenics. If Monsanto,
one of the largest players in transgenic technology, states that reasonable grounds do
not exist while an EU politician who knows nothing about the science says there are
reasonable grounds, then does the EU’s Precautionary Principle allow the product
to be delayed, labeled, or banned from the market? In practice, the answer is a very
strong affirmative as evidenced by the EU’s de facto moratorium on TO releases
imposed before 2003 and the restrictive regulatory framework in place today. Any
imagined concern about risk is often counted as equally legitimate to contradic-
tory beliefs well grounded in scientific evidence (WTO 2006b, 8.5–6). As a result,
technological progress becomes virtually impossible in any contentious area where
reasonable people reasonably disagree.

Besides ambiguity and vagueness, another shortcoming that Precautionary Prin-
ciple supporters seem to share universally is an ignorance of personal identity and
future generations. Whiteside, for example, argues in part for his version of the Pre-
cautionary Principle on the grounds that the damages and their effects from new
risks can take years to become evident and last for generations, and that there is
no way to judge technological policy adequately because we do not feel its affects
immediately (Whiteside 2006, pp. 33–4). In fact, many believe that present gener-
ations might get the benefits of technology released into markets in the near future
while future generations such as our grandchildren’s children have to pay the costs
(Whiteside 2006, p. 34).32 However, even if technology should alter our environ-
ment so that we cannot survive as we currently do in it, it does not follow that we
have done anything wrong to those who come after us, as can be seen in Derek
Parfit’s work.

In Reasons and Persons, Parfit considers claims about non-identity, future gen-
erations, and whether bringing someone into existence is a harm or benefit to him.
I will first explicate several of Parfit’s ontological and meta-ethical claims in regard
to humans, which can be applied to any entity that has an interest.

Parfit is an essentialist because, according to him, human identity in general and
for each person in particular has certain necessary features. One required character-
istic is the time at which conception occurred and the genetic material used in the
event.33 This claim put more formally is:

(TDP) If any particular person had not been conceived within a month of the time when he
was in fact conceived, he would in fact never have existed. (Parfit 1992, p. 352)

32Here is where we begin to see the non-rational desire to maintain the status quo for our species,
society, environment, and biosphere.
33Jones states that, “If that egg and that sperm do not unite, he cannot come to exist” (Jonas
1981, p. 249). Unlike Parfit, Jones places too much emphasis on the impact a person’s genetic
endowment has on the person’s identity (Jonas 1981, p. 248). Kripke makes a stronger claim that
both an object’s origin and the substance from which it is made are essential to the object (Kripke
1980, p. 114 footnote). A table’s identity, for example, is bound up essentially with the exact wood
that is used to make it. With Parfit, it seems if the genetic information is exactly the same, the result
is the same individual.
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Parfit asserts that TDP is only contingently true. Since we can imagine science
fiction scenarios dealing with random swamp gases combining in special ways or
other causally unlikely factors that would result in the same person being conceived,
then in some possible world or worlds, this can and does happen. Therefore, TDP is
not a causal necessity, but the facts of our world correspond to TDP’s proposition a
sufficient number of times to make it reliable.

Although each person’s complete identity is not wholly dependent on when she
was conceived, that event does have great bearing on who the person becomes. First,
the individual’s genetic make-up is fundamentally significant to who he is and who
he will be. In order to be X and Y’s biological son, for example, he must have a
combination of X and Y’s DNA. Thus each person’s identity is in part the result
of a particular maternal ovum and a particular paternal spermatozoon meeting in a
particular way at a particular time (Parfit 1992, p. 352). Parfit goes on to state that if
it had been a different ovum and the same spermatozoon or a different spermatozoon
and the same ovum, then whether or not the same person would have existed would
be indeterminate. The alteration in genetic material entails that we cannot tell if
there is sufficient DNA similarity to be the same or a different entity. However, if
both the ovum and spermatozoon were different, then it clearly would not have been
the same entity as that X and Y would have produced with their particular ovum and
spermatozoon at the original time. For Parfit, there is insufficient resemblance in this
case even though ova and spermatozoa from the same sources would have produced
an entity with a high degree of genetic similarity.

There are other factors that determine an individual’s identity. The characteristics
the DNA causes an entity to exhibit are part of who the person is. A person deaf from
birth due to a genetic condition will turn out to be a much different individual from
one born with auditory capabilities. That is, if the two are virtually identical in every
way except for the fact that one has deafness as a genetic trait while the other does
not, they will be essentially different. The former’s conception of life, communica-
tion, experiences, etc., allow him to lead an equally good but significantly altered
existence from someone who will have incomparable auditory experiences. This
result will also be true for anyone who grows up in a sufficiently different set of cir-
cumstances, regardless of whether the circumstances are in part caused by a genetic
trait. Besides nature, the nurture element or environment in which one is raised or
finds herself helps craft who the person is. Although there are other elements to
personal identity over time that could be considered here, these three examined by
Parfit – time, nature, and nurture – are all that is required for the argument.

Besides his personal identity view, Parfit bases his arguments on a moral principle
that is familiar to many. Parfit is a utilitarian who focuses on lives worth living. He
believes that:

An act benefits someone if its consequence is that someone is benefited more. An act harms
someone if its consequence is that someone is harmed more. The act that benefits people
most is the act whose consequence is that people are benefited most. (Parfit 1992, p. 69)

As Parfit argues, this notion of benefit is not the one most used in ordinary dis-
course. Generally, when people are talking about an act benefiting another, what
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they mean is that the action directly produces the benefit or that it is the benefit’s
primary contributor.

Parfit’s definition has two features not found in the standard usage. First, his
allows for remote causations as long as the action is necessary to the benefit being
received. That is, if the action did not occur, then the benefit would not have occurred
(Parfit 1992, p. 69). Second, it provides a better way to measure benefits. Suppose
that I am feeling in a generous mood and have a $20 and two children who want it.
I can give it to either one. If I hand it over to the first one, then the second receives
nothing. If I give it to the second, then the first one’s mother will give her child $20.
According to Parfit’s definition of benefit, I do not benefit the first child by giving
him money because regardless to which child I hand the money, he will receive $20.
However, I do benefit the second only if I give him the bill because he would not
have received any money except for the fact that I gave it to him. Therefore, benefit
should be considered against what else would have occurred had not the action been
performed.

The identity and benefit issues are especially relevant to future generations of
experiencing creatures; such as if we have obligations to them to guarantee they
have the best lives or merely lives worth living. The question that will be tied to
transgenic organisms’ impact on future generations is whether a person who is or
would be actual can be benefited merely by being brought into existence as a result
of genetic engineering. Parfit states the answer to the question is an affirmative if
the relevant context is provided.

Causing someone to exist is a special case because the alternative would not have been
worse for this person. . .for this reason, causing someone to exist cannot be better for this
person. But it may be good for this person. (Parfit 1992, p. 489)

Although what Parfit claims seems confusing, understanding it hinges upon real-
izing that he is comparing different states of affairs in two situations. First, consider
whether or not causing someone to exist is better or worse for the individual on the
grounds that he exists in one situation and does not exist in the other. Given that if a
person does not subsist, then he is no worse off because he does not exist to be able
to be worse off; therefore, it cannot be better for him to exist than not to exist. On
the other hand, if the person has a life worth living, then causing him to exist is a
benefit to or good for him provided that he subsists or would subsist. It is morally
better for him to exist than not to exist (Parfit 1992, p. 391). On the other hand, if his
life is not worth living, then causing him to exist would be bad for him. Moreover,
the person’s life can be compared to other people’s lives or an ideal life for him.
Some people have lives that are barely worth living, while others have lives that far
exceed the minimal level (Parfit 1992, p. 489). If a person is brought into existence
with a life barely worth living, then he has been benefited, but a person with a life
well worth living is benefited much more than the former. However, it is good for
both individuals to exist.

The questions are whether what we do now, including following risky policies,
depleting resources, and so on will harm future generations, or if we have a duty
not to bring into existence creatures whose lives will not be the best all things
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considered, but are better than lives not worth living (Parfit 1992, Chapter 16). To
find an answer, we must recognize that if we act in one way, then one group of future
people will exist, and if we perform an alternative action, then we will cause a dif-
ferent set of people to exist. Assume that both sets of people have good lives, but in
the first instance the lives are barely worth living and in the second, they are well
worth living. Since not causing an individual to exist does not harm it and causing
someone to exist with a good life is a benefit, then it follows that no one is injured in
either alternative. This result is counter-intuitive. If one group is far better off than
the other, then it would seem obligatory to strive for that outcome, even in risky
policy cases.

Our intuitions, however, are mistaken. In Parfit’s Risky Policy case, due to a
decision we make about social policy right now, future people will die at the age of
40 from radiation poisoning (Parfit 1992, p. 372). However, even though they have
shorter lives than they and others would desire, their lives are still overall worth
living. On the other hand, if we had taken a Safe Policy, then a group of people
would exist who would be able to live much longer. Their lives are far better than
those produced through the risky policy. Even though it might appear obvious that
our duty is to take the safe policy, we cannot argue for that conclusion based on the
injuries caused to those who would exist in the two alternative worlds. Given that
no one is harmed by either choice because if they do not exist, then they cannot
be injured and if they do, then they have lives worth living, it follows that nothing
is done wrong merely by picking the risky policy over the safe one (Ibid.). There
might be other reasons for the action to be unethical, but referring to the future
generations’ life values will not help establish that case.

Bringing together the various concepts about identity, benefit, and the utilitar-
ian normative principle, if a moral agent brings a person into existence that has a
life worth living, ceteris paribus, then the agent has done something morally right.
Alternatively, if the life is not worth living, then the agent has acted unethically.
Moreover, for those with lives worth living, depending on the person’s life value,
the agent has done something better or worse by bringing into existence the person.
That is, the better the person’s life, then the greater the good derived from creating
him. The opposite is true for those who have brought into existence persons who
will have lives not worth living.

The question now arises as to whether agents injure future generations by creat-
ing technology that had catastrophic consequences. The answer depends upon the
life that the individuals will lead. If it is worth living, i.e., one that has more posi-
tives than negatives, then no harm has been done. Injury is committed to the entity
only if its life turns out to be not worth living. In this latter case, further arguments
in favor of the technology would have to be made to justify the harm. For example,
the disvalue caused to them by their lives is outweighed by the good that will come
from them, or human beings have a right to use the technology now so that the for-
mer can survive, could be the foci of additional reasoning lines. The point is that
mere injury or risk is insufficient on its own to require a precautionary approach or
principle.
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Is it possible to have a practical Precautionary Principle? Perhaps Cass Sunstein’s
work on the Precautionary Principle should be mandatory reading for anyone who is
struggling to understand and apply the principle to real life situations. First, Sunstein
understands that the general idea behind the Precautionary Principle is one used by
reasonable people. We should normally avoid hazards even when there is a lack
of decisive evidence that such hazards will occur (Sunstein 2005, pp. 18, 23–4).
Second, unlike many in the field (Whiteside 2006, p. ix), he recognizes that general
claims about the attitudes of US and European Union citizens toward precaution
are often mistaken (Sunstein 2005, pp. 14–15). People on both sides of the Atlantic
Ocean tend to take a precautionary approach when psychologically inclined to do
so. For example, if people fear a certain technology, then they are more likely to
take precaution than are those who do not have the same negative reaction.

Third, Sunstein’s explanation of how people evaluate risk is extremely useful in
deciding how to comprehend precaution. People’s risk evaluation and cost/benefit
analyses are based not on pure reason alone; rather, they are heavily influenced by
the information each person considers most pertinent to her and the social situation
she is in at the time the decision is made. More specifically, there are cultural and
social dimensions of fear and risk perception, as well as the predispositions each
individual brings into his or her evaluation process (Sunstein 2005, pp. 92–3). Other
variables affecting an agent’s decisions include the “availability heuristic” (Sunstein
2002, p. 33) which makes a person believe that a risk is more probable if the per-
son can recall an incidence of its occurrence in the past from news reports or other
sources. The risk perception becomes stronger if the incidence is closely associ-
ated with personal experience. Another factor influencing decisions is probability
neglect, which causes people to focus on the worst case no matter how improbable
it is (Sunstein 2005, p. 35). In addition, if the public sees technology as having low
benefit, then it is more likely to associate the technology with high risk. If the tech-
nology has great benefit, then the public’s assumption is that the risk is relatively low
(Sunstein 2002, pp. 40–1). Social cascades and group polarization can also affect
cost/benefit analyses as well as risk perceptions. For the former, if availability and
salience are sufficiently high for the population, one person’s fear cascades through
the rest of the group, building as it goes (Sunstein 2005, p. 94). In group polarization,
on the other hand, like-minded people will move from moderate to more extreme
positions as they discuss an issue (Sunstein 2005, p. 98). Although it would seem
counterintuitive – they should have a better understanding after public discourse
– the force of persuasive arguments, the over confidence caused by having one’s
views echoed and magnified, the emotional contagions of groups, and the value of
seeing oneself as part of the group work together to make the group less able to
evaluate risks thoughtfully than the individual herself would have been. Other psy-
chological factors include how the evaluator views the badness of the outcome and
whether that outcome is vivid for him. As the perceived badness and vividness of
the outcome increases the less accurate the risk evaluation becomes (Sunstein 2002,
p. 45). People also tend to favor saving a higher proportion of people in situations
in which people are endangered than they are in saving more people overall (Ibid.,
p. 47). That is, if 100 people are at risk and 10% of them can be saved, and 100,000
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people are at risk and 1% of them can be saved, then many people will select the
former over the latter even though in the first case only 10 are saved, while in the
latter 1,000 people are helped. Finally, when adequate information is unavailable,
people’s attention is selective not only for the above reasons, but also because of
loss aversion which causes a negative change from the status quo, the non-rational
belief in nature’s alleged benevolence over the artificial, and system neglect, which
is the inability to realize that risk is inherent in all systems and intervening in said
systems also creates risks (Sunstein 2005, pp. 36–46).

It is now that we should begin to understand why the Precautionary Principle has
been criticized by so many individuals, and should be viewed with skepticism. If
people in general have these psychological impediments to an adequate evaluation
of controversial technology, then why should they be the arbiters of public policy,
especially since policy based on these features rather than reason can adversely
affect a great number of businesses and their stakeholders? There has to be a more
objective standard that can be used to fairly make decisions about precaution on
which most can agree. Perhaps examining similar principles developed by critics
will lend some insight.

Indur Golkany’s version of Precautionary Principle is useful to the reasonable
person in times of uncertainty and technological progress. First, the public health
criterion – a combination of the human mortality and human morbidity criteria –
places the flourishing of human beings over that of members of other species and
the environment (Golkany 2001, p. 9). Although this seems too restricted a view as
will be shown in Chapter 4, it can be a reasonable position for a reasonable person to
take.34 At the very least, it demonstrates a need for a hierarchical system for evalu-
ating competing claims and resolving conflicts. The immediacy standard states that
more immediate threats are to be given priority over those that will happen later. This
makes good sense since there is less time to prepare for the latter than for the for-
mer, and the longer term threats might be able to resolve themselves given that other
actions will be taken. The uncertainty principle states that we should address threats
with higher probability before those with lower, all things being otherwise equal.
The expectation-value criterion requires us to take the alternative with higher expec-
tation value, ceteris paribus. The adaptation measure allows the negative impact of
technology to be discounted to the extent that there is available technology to nul-
lify the adverse consequences. Finally, the irreversibility criterion is clearly part of
almost all Precautionary Principles. It states that priority should be given the out-
comes that are irreversible or likely to become more persistent over those that can be
reversed (Golkany 2001, pp. 9–10). The last standard should be interpreted based
on the negative value of the irreversible or persistent outcome. Some irreversible
outcomes are preferable at times depending on what is being done. For example, if

34Whiteside rejects Golkany’s position as a Precautionary Principle on the grounds that Precau-
tionary Principles entail “no presumption in favor of either the environment or human mortality”
(Whiteside 2006, p. 45). I think Whiteside’s attack requires an unnecessarily narrow criteria set
for Precautionary Principles. If the principle deals with precaution and technology, then it should
receive the Precautionary Principle label regardless of whether or not we agree with it.
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we were able to eliminate a harmful parasite species by making it go extinct, then
the outcome is irreversible, but one we should pursue.

Sunstein’s Anti-Catastrophe principle is an attempt to provide a more practical,
objective alternative to the Precautionary Principle. Precaution of the type required
by a formal principle is limited strictly. “Unless the harm would be truly catas-
trophic, a huge investment makes no sense for a harm that has a one to one billion
chance of occurring” (Sunstein 2002, p. 103). Basically, Sunstein’s principle states
that in cases of uncertainty and potential harm, we are generally obligated to iden-
tify the worst case scenarios and choose an approach that will reduce the worst
potential or catastrophic outcomes (Sunstein 2005, p. 109). Moreover, this principle
should be followed even thought it might be costly and has individuals objecting to
such expenditures (Ibid., pp. 112–13). Limitations avoiding catastrophes includes
preventing social risks that might lead us to create another catastrophe in order to
avert the original one, using the least costly means to achieve safety, distributing
the cost burden to those best able to bear them, and not separating the extent and
expense of precaution (Ibid., pp.114–15). All of these are common sense rules that
people apply in everyday life. For example, children should not have access to toxic
cleaning chemicals. If there is a choice between moving the chemicals out of their
reach and watching them every single moment of the day, the obvious solution is
the former. The other rules are just as obvious to a reasonable person.

Since, governments and other powerful groups – not individuals in general –
more often have the ability to prevent large catastrophes, Sunstein’s principle is
especially applicable to them. Among the tools that can be used by the government
to reduce risk and avoid costly regulation are requiring companies to disclose their
accurate risk information, provide companies economic incentives that punish them
for bad behavior and allow them to trade rights, e.g. emission rights, use risk reduc-
tion contracts to produce social goals, and promote free market environmentalism
(Sunstein 2002, p. 251). Each of these devices is consistent with autonomy, democ-
racy, capitalism, and utilitarianism. Social utility is achieved in a permissible man-
ner. If avoidance of an epic disaster places too great a burden on society’s weakest
members, and they do not receive compensating benefits for what they suffer, then
there may be no obligation to prevent the catastrophe from occurring. Unlike the
Precautionary Principle that takes away people’s autonomy by making paternalis-
tic decisions about acceptable risk for them, Sunstein’s generally lets people make
their own decisions. Every stakeholder, including businesses and consumers, gets to
make the informed decisions to which she is entitled, without too much government
interference. Of course, paternalistic actions are not always illicit, but usually, peo-
ple need to be respected enough to be allowed to make their own decisions about
what risks they are willing to take in their lives.

The reason that Sunstein’s principle appears more practical than the Precaution-
ary Principle is that it is not used for all technology about which people have safety
concerns but rather is limited only to that technology which might cause catastro-
phes. The result of the narrower focus is less expenditure, regulation, enforcement,
and so on, with their particular costs to individuals and the community, in estab-
lishing technology’s moral legitimacy, which will permit the technology and its
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beneficial consequences into the free market at a much faster pace. The efficiency
created will in turn lead to capital being placed to its best advantage in the market,
instead of being squandered on regulatory costs.

Although Sunstein’s principle is appealing, it faces two serious challenges. First,
as Sunstein acknowledges, the Anti-Catastrophe Principle leads to impractical con-
clusions in too many situations. Suppose that there are a number of potential catas-
trophic harms that might arise from a particular technology and the information
to assign probabilities to these hazards is lacking. Avoiding the harms can only
be achieved through great cost to the society. Furthermore, assume that there are
a number of non-catastrophic harms that are well enough known for probabili-
ties to be assigned to them. While preventing these harms are costly, no greater
harms are generated (Sunstein 2005, pp. 113–14). The odd result produced by the
Anti-Catastrophe Principle is that the society should address the potential catastro-
phes even though there are more convenient avenues to pursue. Although Sunstein
acknowledges this serious problem, he merely states that the Anti-Catastrophe Prin-
ciple has a place in law and life (Ibid., p. 114).

Sunstein’s optimism is somewhat puzzling. If the principle does not provide prac-
tical guidance in all cases in which it applies, then it is not a better alternative to the
Precautionary Principle. The latter principle at least tells us what to do in every situ-
ation. What would make matters worse is if all or the vast majority of situations turn
out to be those in which the Anti-Catastrophe Principle tells us to prevent catas-
trophes based upon our ignorance of probabilities over preventing smaller harms
with high probability of occurring. Here is where the problem caused by ignorance
always arises for Precautionary and Anti-Catastrophe positions. Why is it better to
act out of ignorance than it is to address situations that we know more about and can
address more readily? It does not seem to mean much to state that there is a potential
catastrophe about which we know nothing about, and then assume that this should
have more evidentiary weight in our decision making processes than does the less
potentially damaging but better known outcome. Given that we do not currently
know everything there is to know about our action’s impact on others and the envi-
ronment, it is possible that everything we do might be catastrophic. Since we do not
know the probabilities, there is no way to separate the farfetched possibilities that
anyone can become upset over from the more probable ones. Therefore, although
Sunstein’s principle does not state that all actions are unethical in the manner of
the too strong Precautionary Principles, it does allow for technology and freedom to
be severely curtailed on the flimsiest evidence while we are busily trying to avoid
catastrophes that might or might not be likely to happen.

Perhaps this result could be eliminated if the terms employed in Sunstein’s prin-
ciple were fully explicated. The meaning of “catastrophe” is the most important
for analyzing and using this principle, but it is unclear what it actually is. Obvi-
ously, the term must be relative to the context of the technology and the environment
into which the technology will be introduced. For example, the deaths of 20 peo-
ple in general would be catastrophic for a small community of 100 but not so for a
community with 1 million citizens. However, if those 20 people were evil individu-
als keeping the remaining 80 in the small community in thrall, then it might actually
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be beneficial for those evil people to die. It is from the term’s relativity that we
should begin to see the glimmer of how a reasonable person would take precaution
in new technology situations. If the person’s goal is the flourishing of intrinsically
valuable individuals, then he would use that ultimate end to decide which precau-
tions, if any, are necessary given the situation. In the case of non-catastrophic harms
with known probabilities and possible catastrophic harms with unknown probabil-
ities, the reasonable person would address the most serious harms with high prob-
ability first since these are most likely to affect flourishing, as Golkany’s principle
would require us to do. As the probability and potential harm levels fall, then it
becomes more open as to what the reasonable person should do. Sunstein’s approach
becomes more helpful here with its democratic approach, tools, and ways for mini-
mizing harms that distributes burdens and benefits in a socially just manner.35

Although government agencies are often faulted for inefficient bureaucratic reg-
ulations and a lack of common sense, they can implement reasonable precaution
measures. The US government agencies in charge of overseeing TOs, for exam-
ple, use rules that are consistent with both Sunstein and Golkany’s principles. If a
transgenic is sufficiently similar to the safe, original organism, then the former is
Generally Regarded As Safe or GRAS. Since it is GRAS, no precaution needs to be
taken beyond that normally performed for the corresponding non-TO product. On
the other hand, if the product is not GRAS or if there are risks, then it undergoes a
rigorous decision procedure by the appropriate federal agency using the petitioning
company’s data and any other information the agency might require. The United
States Department of Agriculture (USDA) protects agriculture from pests and dis-
eases, the Environmental Protection Agency (EPA) regulates pesticides and poten-
tial toxic substances, and the Food and Drug Administration (FDA) oversees the
safety and proper labeling of all plant-derived food and feeds (US 51 FR 23302).
Although these safety processes do not satisfy those who hold the Precautionary
Principle, all the agencies and the businesses they regulate take risk seriously and
attempt to minimize it because it protects society, is good business practice, and is
the right thing to do.36,37

To summarize this long explanation of every reasonable person’s necessary fea-
tures, in general, a reasonable person is someone who recognizes the true nature
of morality. When figuring out what is the best alternative in a situation, the rea-
sonable person correctly and consistently analyzes the value of the data available
to him for the situation in the time available and incorporates all relevant facts
about external world society’s rules, practices, and customs; rules and responsibili-
ties associated with specific roles the agent is playing at the time; claims that others

35The distributive justice principle for accomplishing this goal will be discussed in a later section
of this chapter.
36The US Regulations will be revisited in Chapter 5’s free market and trade barriers argument.
37There are those who attempt to manipulate the system or commit some type of deception or
fraud. These people are of serious concern, but their bad behavior is not localized to transgenics
and biotechnology. Whatever works to correct the condition for other businesses should work here
as well.
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have on the agent and the agent has on others; value of consequences; and all rele-
vant factors into their decision process. If new relevant information becomes avail-
able, the reasonable person re-analyzes the situation to see if his position should
be altered accordingly. Finally, in the pursuit of the ethical, he desires and works
toward achievable good goals and the means to reach them in order to make himself
and other intrinsically valuable entities better, provided doing so does not surrender
something of greater moral value.

2.4 RPU’s Benefits

Reasonable Person Utilitarianism should be accepted for at least two reasons. First,
its simplicity makes it a much easier principle to use than standard act-utilitarianism.
Mill and other utilitarians recognize there are times in which it is implausible to
classify an action as wrong, according to utilitarianism, and classify the agent as
blameworthy (Mill 1988b, pp. 20–1). For instance, if the agent could not have fore-
seen her actions would end in unmitigated tragedy, and she had the best of inten-
tions, motives, and other mental states, then it would be, at least, counter-intuitive
to say she is blameworthy of wrongdoing even though she failed to maximize
utility.

What makes matters worse for standard act-utilitarianism are cases in which the
agent is a victim of another’s unprovoked, vicious attack. Suppose, for instance, that
Jane promptly leaves her job in a hospital at a very late hour and walks to her car
unaccompanied. This is exactly the opportunity Jane’s stalker has been awaiting.
He attacks and rapes her. Since Jane would have done better waiting for her friend
rather than going alone to her car, according to standard act-utilitarianism, she has
done the wrong thing, even though she could not have known her action’s outcome.
But this classification is an outrageous result of standard act-utilitarianism for many
reasonable people. Our common moral sense correctly tells us that no one should
blame the victims of attacks for what has happened to them. They are not at fault;
the criminal perpetrator bears that responsibility himself.

Reasonable Person Utilitarianism is a simpler, more intuitively appealing, and
useful theory than standard act-utilitarianism in these cases. First, RPU helps tie an
action’s morality into the praiseworthiness or blameworthiness of the agent perform-
ing it based on probable rather than actual utility. If an agent does not choose the
alternative that probably will produce the greatest utility according to a reasonable
person, then she has done the wrong thing and is blameworthy. If she has performed
the correct action, she is automatically praiseworthy. The contraries hold as well.
Hence, the principles for praiseworthiness and blameworthiness are:

1. S is praiseworthy for doing A only if S performed A and A is morally permissi-
ble, according to RPU.

2. S is blameworthy for doing A only if S performed A and A is morally impermis-
sible, according to RPU.
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Since a reasonable person would have concluded that Jane’s action is likely to
produce the greatest utility, then leaving from work at the time and manner she did
is morally permissible for her. The fact that she is raped is irrelevant to the utility cal-
culations given that no reasonable person weighing the information available would
have considered that to be a sufficient risk. Hence, RPU states that Jane did the
right thing and the principles incorporating RPU say she is not blameworthy. Thus
the paradox created by standard act utilitarians can be eliminated without losing the
basic idea of doing the best we can.38

Moreover, RPU is a principle, which is useful, in part, because it does not incor-
porate an ideal observer.39 Much like Hare’s Archangels, ideal observers are godlike
creatures, who can perceive much more than mere mortals can and make their deci-
sions based upon reason alone. Hence, we really have no reference as to what an
ideal observer would be like or how it would actually come to the conclusions it
reaches. We would have as much chance of figuring out this entity’s views as we
would a bat’s.

On the other hand, the reasonable person is a more comprehensible, objective
standard for any thoughtful person to use. One of ethics’ presuppositions is that
agents are reasonable people or are capable of behaving in this way; otherwise, they
are not agents in the first place. If the evaluator is a reasonable person, he will have
the ability to understand what is required of him given the information available to
him at that time, even if he does not use the ability. Without necessarily agreeing
to pursue the same course of action for ourselves, every reasonable person can still
understand why another comes to this decision because she is also a reasonable per-
son and can evaluate if the other acted reasonably in the situation. Moreover, since
RPU is based upon the evaluation of the situation by a reasonable person reasonably
believing what would maximize utility, it does not incorporate the undisciplined,
biased views of merely anyone. Racists and others who base some of their judg-
ments on unjustified and impermissible beliefs can be reasonable people overall,
but are not reasonable people by RPU standards if they are evaluating a situation
involving their biases. RPU is an objective standard, rather than one based on the
subjectivity of the individual and his idiosyncrasies.

The second reason for adopting RPU is that it can be used by both rule and act
utilitarians.40 First, the former theory is specific enough to tell an individual what
to do in every circumstance the person can encounter. Hence, we will not have the
problem plaguing most rule utilitarians of when, if ever, it is permissible to violate
one of the rules of conduct that is supposed to make the society as good as it can
be in order to perform an action that greatly maximizes utility, but is proscribed

38A lingering problem for RPU and all consequentialist theories is if Jane would have done the
wrong thing by leaving if she had good reason to believe a rapist was on the loose in the area. I
think the solution lies in whether or not she treats herself as a mere means. Hence, the Kantian
principle coming next, QCI, when conjoined to RPU, will classify these situations correctly.
39This is the same problem Kant’s purely rational agent has.
40Attempts to formulate a rule utilitarian principle that is not merely extensionally equivalent to
act-utilitarianism or based on implausible assumptions about ideal societies are unhelpful here.



68 2 A Practical Moral Code

by a rule, or that is extremely disvaluable but is required by a rule. There may be
generally useful rules-of-thumb to maximize social utility, but if following the rules
would likely be less useful than doing an alternative action, RPU says to perform
the alternative. For example, rules against causing death and pain can be abrogated
by exigent circumstances such as self-defense.

Finally, the utility achieved if everyone adopted RPU would be arguably much
higher than other social rules, even when the second part of my overall distributive
justice theory – QCI – is lacking.41,42,43 RPU is the best candidate for use in all
exceptional circumstances because it addresses every possible situation. Whatever
state of affairs the agent finds herself in, she is to do whatever a reasonable person
would reasonably believe would probably maximize utility. For example, all rea-
sonable people reasonably believe it is better in general to keep one’s promises than
to break them. However, they also correctly understand there are times in which
it would be better to break the promise than to honor it, e.g., when one can save
another from unnecessary pain and suffering with little moral cost. Since the details
of each situation are available to the reasonable person, given the existing condition,
she will make her decisions based upon them rather than being restricted to more
general rules, which are not sufficiently specific. The flexibility of RPU entails util-
ity will probably be maximized to a greater degree than if the more general rules are
adopted and followed.

Furthermore, Reasonable Person Utilitarianism avoids irresolvable moral dilem-
mas. With more than one rule of thumb, there are bound to be conflicts between
principles when conflicting moral factors come into play. Moral dilemmas in which
an agent is torn between two or more incompatible alternatives exist.44 Since there
is a conflict, there must be some way of settling it; otherwise, we encounter the
morally repugnant conclusion that the agent must act unethically no matter what
she does. But building in rules that allow for the resolution of dilemmas eliminates
one problem while creating an equally serious one. If there is an overarching moral
rule or a condition in the rules-of-thumb to solve conflict situations, then the pro-
cess of moral evaluation is even more complex than at first thought. Of course, the

41Of course, the rule to always maximize utility will have the highest overall utility, but it is not a
practical rule to use, so it is rejected.
42Although if the two parts of the theory were universally adopted, the best state of affairs would
be most likely brought about. People would be trying to maximize utility in the consequences of
their actions at the same time they are treating people with respect in both thought and deed. The
world in which both of these goals are met has to have greater value than a world lacking either.
43Since there are a large number of exceptions to just about any simple rule, such as promise-
keeping, the rule becomes too complex and open to interpretation the moral community’s members.
After all, if there are many exceptions focusing on this or that matter, people will reasonably
start expecting that unforeseeable exceptions will arise. This fact leads to a further conclusion: no
matter how diligent we may be in formulating a rule, we are bound to be unable to account for all
circumstances that might arise in the future. The best we can do is to make the rule specific enough
to deal with most exceptions, but it has to be general enough to be useful overall.
44Though they might not be of the technical sense in which all alternatives open to the agent are
prohibited.
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more complex the evaluation processes, then the more difficult it is to learn and use;
thereby making answers to dilemmas more difficult to find and to defend to oth-
ers with opposing viewpoints. By being a single, simple rule, RPU avoids conflict
situations entirely, while also being very easy and practical. On utilitarian grounds
alone, RPU is the correct rule to adopt.

Returning to the sample case, suppose that when Mary rejected her boss’s request
to create cross-pollinating transgenic wheat, he acted out of character and fired
her. After that, he had another researcher engineer the wheat, which, as predicted,
destroyed the livelihoods of the organic and conventional farmers. Mary’s action,
hence, fails to satisfy the rule to do the best one can. According to standard utilitari-
anism, Mary should have chosen to originate the wheat because the outcome for the
farmers is the same in either case, but her employment being terminated for taking
a stand increased the disvalue of rejecting her supervisor’s request. Honoring the
request, on the other hand, would have been better for her because it lacks that dis-
value. However, we know that Mary still did the right thing, even though the effort
to stop her boss from carrying out his decision failed. Under RPU, we are morally
obligated to try to bring about what appears to us to be the better alternative; it is
irrelevant if it truly is not the best we could do. If circumstances beyond our control
prevent us in our duty, then no fault can be laid at our door. We tried and failed, but
the morally relevant fact is we did try.

2.5 Respecting Persons

The second part of the moral principle governing the permissibility of transgenics,
biotechnology, and other technology is Kantian in nature. As Kant instructs us to
do in the Groundwork and elsewhere, when acting, all rational agents must always
respect all the people affected by their actions as ends in themselves (Kant 1956, pp.
62–3). Rational people are:

Capable of following rules, drawing inferences, generalizing, and making free choices.
[They] are capable of altering [their] conduct because [they] recognize the truth of some
propositions and their importance of certain interconnections among them. (Holmes 2003,
p. 114)

Of course, all rational people are also autonomous, but rationality is a higher
standard than mere autonomy. In addition to being able to act intentionally, with
an understanding of relevant consequences of action, and with sufficient freedom
of will, each rational person must be consistent in her thinking processes (Holmes
2003, p. 115). As stated in the Introduction, most people are imperfectly rational
persons because they do not always use pure reason to determine their duties as a
fully rational person would. However, even though we are imperfect, in part because
we use desire and emotions to make decisions, we can use our reasoning ability
to determine what a rational and reasonable person would do. If we act as such a
creature would act, then we must be doing what is morally right. At least, morally
right according to this pseudo-Kantian theory and principle.
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Each person, to be a person, must have autonomy. I will assume each person acts
autonomously only if the person acts:

1) Intentionally,
2) With sufficient understanding to be able to determine some of the relevant con-

sequences and potential risks of the action, and
3) Without compelling influences beyond the person’s control.

While my formulation is based on Faden and Beauchamp’s model, my conditions
2 and 3 are different (Faden and Beauchamp 1986, p. 238).45 The second condition
is, however, consistent with the reasonable person standard used in RPU. Not only
must the person act according to what a reasonable person thinks is best, she must be
able to think as a reasonable person would think. In other words, if a person cannot
appreciate the fact that her actions have consequences, then it is unlikely she is a
reasonable person, or even a moral agent. Prime examples of these types of beings
are toddlers and the severely mentally ill. Society does not hold them responsible
for what they bring about because they were unaware their physical activity/event –
which is not an action – would result in evil consequences. In a very narrow sense,
what these humans do is analogous to a tree falling on a person. The results are
tragic and evil, but the wind blowing over the tree is not at fault for the physical
event because it cannot understand the consequences of the event.

The third condition is connected to freedom and free will. Agents unable to make
decisions because they are under overwhelming duress cannot be considered to be
moral agents acting autonomously, although they retain their status as moral agents.
Suppose someone has been reading too much work by BF Skinner and decides to
confirm some of the results. Mary is brainwashed by a serious of psychotropic drugs
and pain conditioning to fear the sight of white rats. Her flinching when she sees a
white rat is the result of the conditioning and not a conscious choice she makes.
Hence, her reaction is not autonomous, and we cannot classify the action in regard
to what she does as morally right or wrong nor her as praiseworthy or blameworthy.
We would be able to classify the action as morally wrong on the logical behaviorist’s
part.

Other factors can reduce if not eliminate free will and an agent’s freedom to
choose. Pain, pleasure and other extreme emotional states overwhelm the rational
component necessary to choose as a moral agent. For example, a person who is in
extreme terror sometimes behaves in ways she would not if she were in a calmer
state. She might lash out in an attempt to protect herself from a danger existing only
in her panicked mind. If she were not in that state, then she would have been able to
evaluate the situation rationally, and then conclude there was no imminent harm. In

45Of course there must be an informational component to the deal. The fact that the consequences
are not clearly known should be imparted to the intended recipient of the product. Information is a
vital necessity for making autonomous decisions. (See Judge Robinson’s decision in “Opinion in
Canterbury v. Spence” and the articles by Ingelfinger and Bok.)
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these extreme circumstances, the agent still exists, but she is not acting in the moral
sense.

The qualifying clause of condition three eliminates some excuses agents might
make to minimize, or altogether eliminate, their responsibility for an action and its
consequences. Without the clause, drunk drivers and others could claim they did
nothing wrong because they were not able to make autonomous decisions at the
time they decided to drive drunk or commit normally unethical behavior. According
to them, being drunk was the compelling interest which renders them unable to act
in the moral sense. Drug and other addicts could also claim their behavior was not
autonomous based upon the compulsion of the addiction.

However, the clause states that the compulsion has to be beyond the agent’s con-
trol. This can work out in two different ways. First, we hold people responsible for
their addictions because they made the decision to use substances or become drunk
in the first place. That is, they autonomously choose to engage in known risky behav-
ior; hence, they cannot legitimately mitigate their responsibility for their behavior
after they chose to render themselves non-autonomous. A drunk driver is guilty for
driving in that condition by putting himself into a position in which he robbed him-
self of his autonomy so that he drove inebriated. Second, many of the compelling
forces people cite as mitigating reasons for their lack of autonomy turn out not to be
all that compelling. Given drug and alcohol treatment program successes, it is not
clear that drug addicts and others are unable to stop their addictive behavior. Even
in the face of addiction, many thoughtful people believe addicts have the ability to
choose to be a recovering addict, although that path is extremely difficult. Some of
those who are afraid of new technology might have a similar treatable condition that
influences their decision making processes.

However, the duty to respect people includes the duty to respect people’s
autonomous decisions regarding technology use, even if they lack some informa-
tion about the possible consequences of such use. Since autonomy is a necessary
condition to personhood – and being a person is the reason why we have the duty
to respect people – it can be set aside only when that autonomy illicitly interferes
with another agent’s autonomy or personal integrity.46 The formal version of PMC’s
second normative principle is QCI.

Quasi-Categorical Imperative

An act is morally right only if in doing the act, the agent does not treat any person
or intrinsically valuable thing as a mere means.

To begin to understand how to use QCI in the moral evaluations of actions, the
Law of Reversibility – if you do not want it done to you, then do not do it to anyone
else – and the Law of Universalizability – if it is wrong/right, respectively, for every-
one to do it, then it is wrong/right, respectively, for you to do it – are helpful. Both

46Some may argue that the only rational goal for a person is what is in the person’s best interest
(Derek Parfit calls this the “Self-interest Theory”. (Parfit 1992, p. 4)). The problem with this view
is that it classifies altruistic acts, especially supererogatory ones, as irrational without any sort of
argument.
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laws incorporate a respect for intrinsically valuable things as ends in themselves
by requiring moral agents to treat them commensurately to their actual worth. For
example, if you are a valuable entity because you are a person and you do not wish
for someone to harm you without just cause, then because others have the same
value as you, you are not allowed to harm them without just cause. The Law of Uni-
versalizability, on the other hand, demands equality; no one has special privileges
without some moral justification for them.47

Although my version of the Categorical Imperative is not limited to respect of
persons, it does seem to capture the spirit of Kant’s thinking. The reason moral
agents must respect all persons affected by their actions as ends in themselves is
because they are ends in themselves.48 Being an end in itself is synonymous with
being intrinsically valuable. By broadening the class of what is intrinsically valu-
able based on the belief that it is better to be more inclusive and be wrong than to
exclude and be wrong, the principle is not limited to persons only. It might be an
ontological truth that persons are the only things intrinsically valuable, but in Chap-
ter 4, a plausible case will be made for treating other things, such as animals and
nature, with the respect Kant reserves for people.

Although Kant maintains that the ideal person we are to emulate is any per-
fectly rational being acting rationally, his standard is unrealistic and contrary to what
morality requires of us. As was seen in RPU’s reasonable person requirements, the
problem with using the rational person standard is a person can act rationally yet
do the wrong thing. For example, an Egoist can be purely rational, yet not be a
good moral agent. Moreover, since we must use emotion to make decisions, how a
purely rational person would act is too obscure for us to be able to discern and use to
evaluate alternatives.49 To eliminate the ontological problem, the reasonable person

47Of course, this particular law is flawed. Many actions would be wrong merely because not every-
one should perform them. For example, the devastation caused by lack of necessary services from
everyone being brain surgeons would destroy society; thereby, making it wrong for everyone to
become a brain surgeon. However, common sense tells us that it is permissible for some to follow
this career path, especially if they are really suited for it. This problem is eliminated if the Law is
tempered with the proper respect for persons.
48Unfortunately, this is one of the places where hand waving is appropriate. It is impossible to
prove that intrinsic value creates duties of respect for whatever has the value. This could be one of
the axioms of ethics that cannot be proved but allow us to have the ethical system we actually do.
However, anyone who rejects the linkage between intrinsic value and respect to me seems to be an
unreasonable person unlikely to understand morality.
49Kant tries to eliminate this problem by formulating a linked theory of virtues. According to
Kant, rational persons are virtuous persons; hence, a fully rational person would never act in a way
that disrespects the intrinsic value of any person affected by his action. However, the connection
between a fully rational person who uses pure reason without much emotion and a virtuous person
is dubious. Many of the virtues demand a caring attitude to others, including but not limited to
charity, care, compassion, empathy, and so on. It is difficult at best to see how a pure sense of duty
allows people to have the virtues. Being charitable out of a pure sense of duty is cold and does
not seem to treat people as they ought to be treated. Being charitable out of duty and because one
cares for the plight of those less fortunate than oneself seems to capture better what it means to
respect individuals because of the care one has for them as persons. Of course, a footnote cannot
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standard from RPU will be used here as well. Instead of acting as a rational person
would act, we should act as a reasonable person acting reasonably would act.

Now that the necessary feeling/emotion/desire underlying all human-person
ethics has been sketched out, attention can be turned toward what it means to treat
someone as a mere means. Since Kant leaves the definition of treating a person as
a mere means unclear in the Groundwork,50 there is a need to develop it further
for practical application. Merely stipulating that treating someone as a mere means
is equivalent to treating that person as a mere tool to achieve the agent’s ends is
too vague to be useful for making and defending decisions. However, the explana-
tory process can be started by stating that part of this obligation includes having the
appropriate attitude toward those affected by the act, which may include, but not
be limited to, good intentions and motives on the part of the agent performing the
action.51 I will first examine one definition, which equates degrading an individual
with treating the person as a mere means, and then reject it as inadequate. I contend
a version of Thomas Hill’s definition captures the letter and spirit of what it means
to treat someone as a mere object; hence, it will be adopted.

Although it is often used this way, degradation is not equivalent to treating some-
one as a mere means. Degradation only comes about when the agent has decided
she has been demeaned; the mere attempt by another agent to degrade is insufficient
to devalue who she is as a person. The difference between the attempt to degrade
and being degraded can be seen in one of Marcus Aurelius’s Meditations.

Today I will be meeting with interference, ingratitude, insolence, disloyalty, ill-will and
selfishness...But for my part I have long perceived the nature of good and its nobility, the
nature of evil and its meanness...therefore none of those things can injure me, for nobody
can implicate me in what is degrading. (Marcus Aurelius 1996, p. 45)

Thus, a person who is called a vicious name need not be demeaned, though the
name-caller attempted to do so. If the victim decides she has been degraded, then in
fact she has because she is the only one who can devalue herself by accepting the
event as degrading. On the other hand, if she decides the contrary, then she has not
been degraded.52

contain a full discourse on Kant’s complex moral theory; so I will have to leave it at this state of
development and move on.
50Kant (1956, p. 96, 104, and 105).
51Unfortunately, the definition for treating someone as a mere means is very vague.
52Some may argue that treating someone as a mere means is equivalent to exploiting them by
forcing the person to unfairly shoulder the burdens of an action without reaping an adequate amount
of the benefits. (This counter argument is a modification of the positions found in the Crouch and
Arras, Grady, Glantz et al. articles.) The argument, however, only works if the person does not
autonomously choose to have this happen to her. If relevant information is withheld from her
during the decision procedure, then she cannot autonomously select the alternative in which she is
required to receive more burdens or fewer benefits than she deserves because this was not one of the
options from which she had to choose initially. Since an agent must act intentionally, which requires
making plans to bring the action about, she could not have acted intentionally to be exploited. She
did not have the information needed to form the proper plan or intention. However, if she did have
the relevant information, then she could have agreed to accept the additional burdens or fewer
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Treating a person as a mere means is distinct from degrading the person. For
the former, the treatment is under the control of the agent attempting to degrade
the person, while the person to be degraded is in control in the latter situation. The
result is that one agent can treat another as a mere means even if the latter refuses
to be demeaned by the action, but the agent can never degrade her. A nun raped
by a thug need not be demeaned by the action – she might even forgive the rapist
– but the rapist acted wrongly by treating the nun as a mere means. On the other
hand, a person can be degraded even when the person was not treated as a mere
means. In ordinary business relations, interactions are often impersonal but ethically
appropriate. If a client, for example, feels degraded by the impersonal actions of
another because she desired a more caring approach, she is degraded because she
has chosen to be degraded, but she has not been treated unethically by anyone other
than herself. Hence, degradation and treating a person as a mere means are not
equivalent.

Thomas Hill formulates a more plausible definition of treating a person as a mere
means. In regards to the respect for persons which is merely the respect for moral
law, Hill claims:

[E]veryone should approximate, to the extent that she can, the ideal of a person who fully
adopts the moral point of view...One must, so to speak, take up the spirit of morality as meet
the letter of its requirements. (Hill 1997, p. 545)

For Hill, not only do people have to abide by the maxims governing the situation,
they must also have a respectful attitude toward the moral law. “A respectful attitude
toward a system of rights and duties . . . involves holding the system in esteem, being
unwilling to ridicule it, and being reluctant to give up one’s place in it” (Ibid.). On
these grounds then, respecting someone requires two conditions be met. First, the
agent is obligated to follow the rules governing the situation. Second, the agent must
have the proper attitude of respect toward all the agents affected by the act as well.

Although Hill’s definition may be theoretically illustrative, it is not very helpful
in the practical realm as it could be. It does not identify what is entailed by the
proper attitude of respect. Based on the reasonable person definition and Kant and
Hill’s work, following from the definition I will trace out some of the practical
requirements for agents.

First, Hill discusses morally commendable motives and desires as justifying
some actions while bad motives or desires making some actions wrong (Hill 1997,
p. 543). Hill’s Uncle Tom, for example, may permissibly act servile to white men
as long as it is for a commendable goal, such as saving his children. On the other
hand, if Uncle Tom acts deferentially for bad reasons, such as a desire for a minor
advantage, then he has treated himself as a mere means (Ibid.). Hence, for the agent
to fulfill his obligations, he must have primarily “pure” intentions and motives. The
person failing in this duty may follow the letter of the law but not the spirit. I will
take intentions to mean the goals of the act, and motives to be the emotions that

benefits. In this particular instance, though the act is imprudent, it is autonomous, and should be
respected as such.
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motivate the agent to try to achieve the goal of the action.53 Each of the concepts
requires explication to give it a practical understanding. I will begin with intentions.

Intentions are one type of mental state affecting moral classifications. Intentions
can be defined as a rational part of an action; they are what the act is intended
to achieve based on what the individual has set as his goal and the methods for
achieving it. For example, merely intending to pump water into the house helps
make the behavior of pumping water into the house into the act of pumping water
into the house. Furthermore, although the behavior is exactly the same as in the
preceding case, knowingly pumping poisoned water into the house to kill the family
living inside is an act of murder. However, if one pumps the water into the house
without knowing or having reason to believe the water is poisoned, the action is not
one of murder or even negligence. It remains merely pumping water into the house
(Anscombe 1963, Section 23).

Although there can be many different goals, the one that is not only the purest
but necessary for every moral action is to respect the persons involved as ends in
themselves. This means the agent will adequately evaluate the goals and desires of
all those affected by the act to determine which she can assist in, if that is necessary,
or avoid interfering in, if that is possible. When conflict situations arise, then the
goals that are obligatory or permissible to obtain, in that order, will be the ones that
the agent will attempt to bring about, while rejecting the impermissible ends.

Motives are the second type of mental states having an affect upon the classi-
fication of an action’s morality. Motives, which stimulate us to perform particular
actions, are non-rational parts of acts. A completely rational person may arrive at
a conclusion he should act in a particular manner given the facts of the situations,
moral principles he holds, moral reasoning processes he has, and so on, but until he
has motivation to act, he will do nothing. Motives are part of each action as can be
seen by the way in which we classify acts. Some actions are greedy, others altru-
istic, and so on. The various actions have these labels because of the motivations
underlying them.

Motives are also of great importance in regards to the moral status of actions
involving two or more people. The primary desire or combination of desires to bring
about a particular goal must not be evil, such as greed, hate, revenge, etc., otherwise
the act is wrong. A good intention to treat others as ends in themselves is inadequate
to overcome the evil of, e.g., the desires to merely draw praise and acclamation onto
oneself for respecting others. We ought to be tolerant of ethically permissible differ-
ences, but acting tolerant is unethical if it is done primarily to garner compliments
for oneself.54 To help make the action right, one must do it because one primarily
desires to do what is right or from some other good desire.

53GEM Anscombe rejects this distinction in Section 12 of Intention on the grounds that the two
terms have more overlap than can be accounted for by the distinction.
54Some utilitarians such as Mill claim that the agent’s intentions and motives are irrelevant to the
act’s morality. Others such as GEM Anscombe hold that the intentions are parts of the act. I will
adopt the latter position and also include motives.
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Besides motives and intentions, the attitude agents have toward performing an
action is also a factor in the action’s rightness or wrongness, as well as being indica-
tive of the person’s goodness or badness. More specifically, each agent’s attitude
toward her performance of an action and to those affected by the action has an
effect on her action’s morality. In order for an action to be morally permissible, the
agent acting must have a good/positive attitude toward her action. If the agent has
a bad/negative attitude towards it, then the action is morally wrong. Suppose Mary
has promised a colleague to help in his research. Unfortunately, the work can only
occur after normal quitting time, which is when Mary would much rather pursue
her leisure activities. However, Mary does not break her sincerely given promise.
Mary helps, she intends to fulfill her promise, which makes her behavior the action
of fulfilling the promise to help with research, and Mary performs the action with
the good motive of honoring her word.

However, although the behavior, intention, and motives remain the same, there
can be a significant difference between fulfilling the promise with a primarily posi-
tive attitude versus fulfilling the promise with a primarily negative attitude. Actions
for the most part performed with a good attitude are done with the proper respect for
person affected by the action. On the other hand, if she performs her action angrily,
grudgingly, resentfully, or with some other negative attitude that causes her to be
unable to treat intrinsically valuable objects with respect, then she does not value
them as they should be. If Mary keeps her promise with resentment, the co-worker
is being viewed as an imposition rather than as someone who is an end in himself
to whom she owes a duty. Furthermore, Mary, by not controlling her feelings, is not
respecting herself because she is not acting as a moral agent, but rather as a petulant,
immature person. Her attitude demeans her in a situation under her control.

The proper attitude toward a situation is also the proper attitude toward morality.
Recall from the definition of reasonable people that they recognize and incorporate
in their decision processes that morality is a enterprise in which we try to “realize
in ourselves and others nurturing goods such as caring, considerateness, compas-
sion, sympathy, and love” (Holmes 2003, p. 217). Respecting those affected by our
actions requires us to promote or instantiate nurturing feelings/goods in us and them.
In order to promote or instantiate them, then we must be able to feel them, otherwise
they would be empty terms. Therefore, all ethical actions must be performed with a
nurturing/positive attitude.

Fourth and finally, in order to do what is moral, not only must an agent possess
primarily good intentions, motives, and attitudes, she must also have an actual feel-
ing of respect that all people deserve qua people for each individual affected by
her actions. Since it is an emotion, respect cannot be defined descriptively, but let
it suffice to point out those things which we tend to respect, such as parents and
distinguished comrades, to elicit the feeling accompanying contemplation of these
people, and say the resultant feeling approximates the meaning. The only differ-
ence is the feeling is not quite the same. The examples mentioned here are people
with whom we have had considerable contact or are familiar with in some way. The
feeling of respect we should have for all people affected by our actions is a milder,
more general version since they have a more distant relationship to us than do those
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for whom we care most.55 That is the best I can do to define ostensively how one
should feel. Since most people have already experienced this state, they will know
the relevant referent.

Hume’s discussion of sentiment or what is commonly called empathy helps us in
explaining not only how to do this, but why each agent needs to have respect for all
persons affected by his actions. No one would disagree each person has some sort
of ethics by which he judges his actions, thoughts, emotions, and so on, and then
acts accordingly. The reason human persons have these ethical systems is human
nature gives all human persons the same ability. Everyone has the natural sentiment
of sympathy or empathy, unless it has been destroyed by severe psychological con-
ditioning (Hume 1948a, p. 239). Those who have been habituated in such a way
might no longer qualify to be human persons because of their inability to bond or
feel anything for any other person or thing. However, as Hume recognized, even
pirates and robbers have a system of ethics which is in general identical to all ethi-
cal systems, although the details of each system might be different in its particulars
and customs (Hume 1948a, p. 205).

Treating others as mere means is a very complex and difficult topic to discuss, but
it might be simpler to understand how to do it without having to explain it. It is easier
for people to use ethical systems as they do than it is to explain what the systems are.
Perhaps “a hundred volumes of laws and a thousand volumes of commentators” will
not be found sufficient to explain how ethics actually works and justify every claim
made (Hume 1948a, p. 200). At best, the most that might be achieved in philosoph-
ical discourse of treating people with respect they deserve is to give approximations
of what people actually do, and then hope the listener sufficiently understands what
is trying to be conveyed. Perhaps telling people the two Kantian rules of “if you do
not want it done to you, then do not do it to others”, and “if it is wrong for everyone
to do it, then it is wrong for you to do it”, along with describing examples of when
they classify incorrectly, will give listeners the ability to modify the ethical systems
they are using to become better people. This issue will be indirectly explored in the
sections on distributive justice and the Moral Paradigm Test.

2.6 Working Toward a Plausible Distributive/Social Justice
Principle

According to USDA survey respondents and the professional moral codes in Chap-
ter 1 and common morality, not only are utilitarian and Kantian ideas neces-
sary components of an adequate moral code, but for justice as well. Distributive

55It might be possible to insert a care ethic along the lines of Kheel if someone has an objection to
respect (See Kheel 2008, Chapter 7). Although empathy and care are important to understanding
my tenuous concept of respect, the combination is not equivalent to it. Respect carries an esteem
or regard connotation that will make it more likely that people will act in a certain positive way
that is missing from empathy and care. A person has empathy and care for a child, but will not take
a child’s advice in the same way that she will for a person she respects.
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justice seems to be of particular importance to most people discussing technol-
ogy, transgenics, and their impact on the developing and developed worlds. In this
section, a theory of justice, the Distributive Justice Principle, incorporating intu-
itions underlying the other justice theories/principles will be formulated. Although
the new theory focuses on distributive justice, it can be used for all types of
giving people their just deserts, including retributive, compensatory and reward
justices.

No one would disagree that distributive justice can be plausibly defined in a vari-
ety of ways. In the interests of time, however, I will stipulate the most plausible
definition is a fair distribution of a society’s benefits and burdens to each mem-
ber of the society. Distributive justice focuses on two different values: benefits and
burdens. Benefits are owed to each person by her society merely because she is a
member of society. Each society has benefits or goods that its citizens can share, all
of which an individual herself generally cannot procure on her own, e.g., security
from unjustified attack, companionship, and political representation. Burdens are
what each person owes to her society merely because she is a societal member. In
order to be able to receive benefits, each member must bear some of the burden of
maintaining the society, such as paying taxes, serving the government, and obeying
laws to prevent each from unfairly harming others. Exactly what is considered to
be fair in the allotment of burdens and benefits to each of the society’s members is
determined by what type of system is adopted.

Of the distributive justice theories, capitalism and socialism are the most relevant
to technology markets. Capitalism states that a free market will produce the fairest
distribution of society’s benefits and burdens. Capital moves to where it is most
efficiently used based upon the demand of buyers and supply of sellers. Further-
more, both buyers and sellers are able to freely enter or leave the market, or make
contracts with each other for goods and services provided they have not already con-
tracted away the same products. One of capitalism’s central tenets is if competition
is not illicitly interfered with, then society as a whole will be much better off than it
otherwise would have been.

Socialism, on the other hand, is oriented toward helping those who cannot ade-
quately help themselves, while demanding all to operate at the peak of their poten-
tial. Under socialism, society’s benefits are distributed according to need, while
social burdens are distributed according to ability. Hence, those who need more
will receive more, as long as it is available, while those who need less will receive
less. Furthermore, citizens able to produce more will be obligated to do more than
those people who can produce less.

Although both capitalism and socialism are interesting, plausible theories and
have had an enormous impact on the lives of most people, I will focus on the dis-
tribution theory expounded by John Rawls in A Theory of Justice. Rawls’ theory
incorporates many of the good ideas of the former while avoiding some of the most
significant problems at the same time.

One of the keys to grasping Rawls’ justice is to understand his pure pro-
cedural justice method for a fair distribution of society’s benefits and burdens.
Unlike imperfect and perfect procedural justice, pure procedural justice focuses on
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developing a fair procedure without first stating what the fair end is. That is, if we
use a fair procedure, then the result of the distribution will be fair, although we will
not know what the final distribution will be prior to using the procedure.

Imperfect and perfect procedural justice, on the other hand, begins by stat-
ing what a fair end is, and then developing principles to produce that result.
With imperfect procedural justice, we do not have a fool-proof method to
achieve the desired results as we do with perfect procedural justice (Rawls 1971,
pp. 85–90). However, these two justice types suffer a flaw that pure procedural
does not. Although the end is fair for the former, the means employed to achieve
it might not be, while pure procedural justice by definition has ethical means to
its end.

Given Rawls’ focus on fair procedure to yield an ethical result no matter what
it actually turns out to be, it is necessary to establish a procedure that actually
is fair. The conditions of Rawls’ thought experiment in which a social contract
is created and signed – the original position – includes agreement to the con-
tract must be unanimous, the contract is permanently binding, and the contract
can never be altered. The veil of ignorance is used so that no one will know
any personal identifying information so that the contract will not be written to
favor people with those features. Finally, each person creating the contract is a
rational, self-interested individual which entails she will be doing everything pos-
sible to maximize her long term self-interests, even though she knows nothing
about her personal identity or anything allowing her to distinguish herself from
anyone else.

The imposed conditions will create a fair process. Since people do not know
what position they will occupy in the society and each wants to maximize her self-
interest, no one will rationally sign a social contract including slavery or other dis-
advantageous social positions because she does not want the veil to be lifted only to
find herself in the worst off class. Each person recognizes the possibility she could
occupy the undesirable position; thus, in self-interest, she will make sure no one has
too low a quality of life while she is contracting. On the other hand, there will be
very few people who are extremely well off. No-one will see it is in his self-interest
to make a few people much more powerful and wealthy than everyone else. Each
person will realize in the original position that he probably will not occupy the very
best social class; so, he will make sure no-one else will have a considerable amount
of power over him.

According to Rawls, his thought experiment will yield two principles that every
rational or reasonable person will accept.

1. Each personwill agree to the most extensive set of liberties for themselves
that is consistent with the same set of liberties for all.

2. The benefits and burdens of society will be distributed so that:
a. they are to the greatest benefit of the worst off, and
b. the offices with greatest benefit will be open to fair competition for all.

(Rawls 1971, p. 302)
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If and when principle 1 conflicts with 2, the first principle always overrides the
second. Equal, extensive sets of liberties are always more important than irregulari-
ties in distribution of benefits and burdens. The latter imbalances can eventually be
eliminated if rational, self-interested people pursue their liberties, but principle 2 is
unlikely to alleviate any problems involving the limitation of liberties.

Elements of the distributive justice theories of egalitarianism, libertarianism, cap-
italism, and socialism can be seen in the two principles. The first ensures each person
has equal liberties with all other individuals – a form of egalitarianism – and mak-
ing liberty the primary principle and guaranteeing as extensive of a set of liberties
as possible are Libertarian tenets. Capitalism is part of the second principle with its
second condition allowing benefit disparities if they are attached to offices open to
fair competition from all qualified. Finally, the second principle’s first condition of
benefits and burdens being distributed to the benefit of the worst off in society is
socialistic. Socialism requires that each person receive according to his needs and
the worst off have the greatest needs. Although there are other points at which parts
of each of the four justice theories can be discerned in Rawls’ two principles, it is
time to turn to the theory’s problems, and then to a more pragmatic theory of justice.

2.6.1 Problems with Rawls’ Theory

There are a number of practical puzzles raised by Rawls’ theory. First, many peo-
ple are not rational, self-interested people. They make decisions based upon fac-
tors other than their long term best interests, as happens in the case of smokers,
those who waste money instead of saving enough for retirement, and so on. Second,
the fact each person knows nothing about herself other than she is a rational self-
interested individual entails her personal identity is lost. If a person does not know
anything of her unique personal information, then it is not she who is signing the
permanently, binding social contract. Hence, she cannot be held to a contract she
did not sign. There is a way to overcome these problems without resorting to the
veil of ignorance, but a lack of space prevents taking up this task.56

Rawls’ two general principles face an even more severe problem than those listed
above. By making the principles general enough so that everyone will unanimously
agree to them, Rawls has stripped them of the details required to make them practi-
cal. Everyone is in favor of guaranteeing the most extensive set of liberties possible
to every person, helping the worst off, and allowing greater benefits be attached to
offices requiring the greatest work is open to fair competition from all. However, it
is not at all obvious what these two principles mean for people in the real world. In

56First, the contracting group is divided into two groups of equal or almost equal number. One
group will write the social contract, all the time knowing that the second group will be allowed to
pick their positions in society first. Whatever is left over will go to the members of the first group.
The result is the same as that of Rawls’ thought experiment. The first groups will try to make the
distribution of benefits and burdens as equal as possible because they know that the second group
will take the very best positions.
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order to be able to do what they should be doing, people first need to know what the
principles entail.

What proves Rawls’ theory impractical as developed is the fact that the principles
can be interpreted legitimately in many different ways. A capitalist, for example,
would say totally free markets allow individuals equal freedom, benefit the worst off
by distributing benefits and burdens according to fair competition, and permit buyers
and sellers to have the offices of power through fair competition. A socialist, on the
other hand, would advocate a different set of liberties, a distribution of benefits and
burdens based on needs and abilities rather than on market forces, and competition
based on the notion of good work and what allows each individual to fully realize his
potential. Rawls’ theory is unable to choose between the two or any other alternative
way of satisfying the two principles. The result is that every egalitarian, socialist,
capitalist, and libertarian is right when he interprets the principles in his own way,
which makes it difficult at best to find solutions to moral dilemmas that can be
respected by all reasonable people.

To get things done, it would have been better merely to accept some form of
socialism or libertarianism that tells people what to do, although not everyone needs
to agree with it.

2.6.2 Seven Conditions of Distributive Justice

What is to be taken away from Chapters 1 and 2 to this point are seven conditions
which must be incorporated into any adequate distributive justice principle. First,
we need to take care of those who cannot care for themselves, if we are able to do
so. Second, we want each person to have as much liberty as possible, as long as
everyone has an equal amount. Third, the worst-off in society should be as well off
as society can make them. Fourth, no one should have more than she needs, if there
are insufficient resources to meet everyone’s needs. Fifth, as long as everyone’s
needs are met, it is permissible to have more than one requires, but it should be
achieved by fair competition open to all who can compete. Sixth, competition is
good for society in some circumstances, as long as everyone is respected in the
proper way. Finally, each person who can do so must contribute to the social good
by making himself and others better as understood along the lines of flourishing
lives. The Distributive Justice Principle incorporates all seven conditions, as will be
demonstrated after its two sub-principles are examined.

2.6.3 Distributive Justice Principle

Brutally stated, distributive justice does not make sense without utilitarianism and
Kantianism. We can talk about what one is owed, but social desert is meaningless
unless we discuss how benefits and burdens should be distributed overall and how
the re-distribution from current allotments should be accomplished. Each discussion
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requires utilitarian and Kantian theories and principles. First, we have to consider
what distribution would be best for society. The distribution should be geared toward
making society as well off as is practically possible, with the ultimate goal of cre-
ating a good society. But we also have to take into account the fact that we cannot
treat people as mere means when we are distributing society’s benefits and burdens,
otherwise we might have the best society according to utilitarianism, but it is an
unethical community that treats its people as objects. So the best distribution can-
not be one that fails to respect all people affected by the distribution as intrinsically
valuable.57

Furthermore, the mere fact that no one is treated as a mere means in a particular
society does not entail the society is a good one. There are many different ways
of satisfying the Kantian imperative, but in order to give people as good a life as
they can have, we should also be concerned with bringing about the best society
within this limitation. Hence, the combination of the two theories is required in any
adequate distributive justice principle.

Combining RPU and QCI gives us the best of both worlds: utilitarianism’s pre-
scription to maximize utility and the Categorical Imperative’s respect directive.
According to justice, we must try to make society and its members as well off as we
practically can, while at the same time treating everyone affected by the actions as
ends in themselves. Put more formally, the theory is:

Distributive Justice Principle (DJP):

X is a fair distribution of society’s benefits and burdens if and only if

1. X is a state of affairs that a reasonable person would reasonably believe to prob-
ably maximize utility, and

2. neither the means to achieve X nor the maintenance of X treats anyone as mere
means.

According to DJP, if a distribution of society’s benefits and burdens maximizes
utility, but at the same time disrespects the value of an individual in society, then
the distribution is unjust. Furthermore, even though there may be many different
distributions and ways of maintaining them that do not treat anyone as a mere means,
a morally correct dispersal is one that will probably maximize utility according to a
reasonable person.

It is helpful to see how the principle works in practice. Since she is interested
in flourishing, the first thing a reasonable person would do if she were using the
distributive justice principle is to examine society’s overall resources to discover
what types of lives are available for the society’s citizens. If there are abundant
resources, then each person’s life could be very good. However, if very few means
exist, then the citizens’ lives would necessarily be worse than those in a more privi-

57There can be disparities in wealth to foster the best utility, but they must not be implemented or
maintained if it would treat people as mere means.
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leged society. The reasonable person would want for every citizen to have the very
best possible life given the circumstances of the society.

For the reasonable person, there are three different types of lives that would make
a society good overall.58 Subsistence is the first and lowest level. This is a life level
at which only a person’s physical needs are met so that she does not die in the very
near future from starvation, dehydration, or from lack of resources to fill any of her
other physical needs. Anyone who has this type of life has a life barely worth living
because it is hardly more valuable than disvaluable. If her resources are adversely
affected, her life would become disvaluable at that moment. Basically, an agent
living at this level is on the cusp of a bad physical life.

Second, the minimal utility level, which is similar to the subsistence level, has
every need the person has being met, but if she loses one unit of value, her life
is not worth living. The difference between these and subsistence lives is that the
latter considers only physical needs, while the former incorporates both physi-
cal and non-physical requirements. For example, most people need community of
some sort to make their lives worthwhile. Among other things, they require feel-
ing part of a relationship of care. Additional psychological needs, such as emo-
tional security, are also met in the minimal utility life, but not in the subsistence
life.

Since each person is different, their non-physical needs will be sometimes dis-
similar from each other, but they still fall within a specific group of requirements for
the set of human persons. This result should not be surprising to anyone. If different
people have different physical needs, then they will most likely also have different
psychological requirements. Some people require more physical goods than others
because of their body type, for example, but the needs are from identical groups,
including but not limited to hydration, nutrition, and shelter (Khatchadovrian 2001,
p. 298).

Non-physical needs vary in the same way as physical requirements, except for
the fact that they incorporate different types of necessities which an individual can
have, in addition to the ranges of a particular need. However, regardless of who the
particular person is, she will have some minimal non-physical needs that must be
met. Even hermits, for example, psychologically require spirituality or study in their
lives to make them worth living on the minimal utility level. Regardless of what they
are, if any of the individual’s physical or psychological needs are not met, then the
person’s life will fail to meet minimal utility and not be worth living due to that
physical or non-physical reason and the precarious state of the other elements of the
person’s life.

The final level of life is the one to which all reasonable people aspire, which
I shall call the maximal life level. The maximal life is one in which someone is
provided the goods to fully realize herself as a happy, moral agent, whose life is

58I will not consider the problem if there are insufficient resources to give everyone at least a
subsistence level life. In those cases the value of the society cannot be positive because at least
someone is dying from her needs not being met. In societies in which there is little available, the
reasonable person will take the least evil alternative.
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flourishing fully, rather than being on the cusp of either physical or non-physical
needs deprivation. What distinguishes this level from the others is that all the per-
son’s needs are met, and yet she can lose some resources and still have a secure
happy life. There is in effect a buffer providing security in its broadest sense to the
individual from falling into a minimal utility life with its precarious grasp on ful-
fillment or the subsistence life that has to be an unhappy life given that the person’s
psychological needs are unmet.

Since the highest level of life is ultimately the one a reasonable person would
try to promote with resource distribution, if he can, it is useful to consider some of
the life’s necessary features. Each of the seven characteristics provides pleasure or
other intrinsic value and enables the individual living the life to grow into a bet-
ter, happier person. First, a good life requires shelter and other physical goods,
which provide for not only the bare minimum requirements of physical need, but
are pleasing to the person. These might be aesthetically appealing or have some
other feature the person enjoys. Second, caring relationships are necessary for a
number of reasons including but not limited to create the nurturing goods of consid-
erateness, compassion, sympathy, and love in the person. The goods provide benefit
not only to the individual but to others as well. A person with them is more likely to
given them to others in the same way they were given to her. Third, satisfying work
makes the person feel useful, besides being creative and challenging for the indi-
vidual. Fourth, entertainment and relaxation are necessary for happiness. Though
work, exercise or other pursuits are useful and interesting, but if they are imbibed
in excessively, they become wasteful and even irritating. A person needs to have
a little time to do something else in order to be able to appreciate the other valu-
able things in life. Fifth, exercise, medical service, dental care, and related goods
required for both the mind and the body’s health. Sixth, security is needed in more
ways than one. Not only do people desire to be safe in their person and posses-
sions, but they require psychological and financial security as well. Security allows
them to make plans for the future that will help them to realize their potential rather
than being a mere method for preventing them from losing all of their valuables.
Seventh, an education that facilitates pragmatic critical reasoning is essential for
a few reasons. The most important of which is that it enables the person to know
what evidence is and which values to assign to it, and how to make reasonable
decisions, to become a reasonable person and a good person who does the right
thing if she chooses, and to pursue and maintain a flourishing life for herself and
others.

If all seven conditions are fulfilled, then the person is capable of living a
happy life and is more likely to do so than for any other type of life, but is
not guaranteed to do so. After all, to flourish, the agent must be a good person,
which entails that she has control over her life. With control, however, comes
the ability to choose poorly. It is possible for any agent to waste her opportuni-
ties, which will result in her having a substandard and bad life through her own
fault.

From the vast difference in the types of lives, a reasonable person would attempt
to procure the best possible life each person could have given the society’s resources
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and the desire to promote sustainability for each individual, the society, and the
world. The uppermost limit on resource consumption and requirements for any soci-
ety is the amount needed by the society if everyone in the society is living a max-
imal life for her entire lifespan. Anything beyond that level would be waste. Waste
becomes unethical provided there is another society or group of intrinsically valu-
able entities which could use the excess to improve its members’ lives from a lower
to a higher level.

A reasonable person would want a resource distribution that appears likely to
maximize utility, as DJP’s first condition requires. In order to have utility maxi-
mized, along the line of Rawls, it is reasonable to believe that achieving a certain
sustainable standard of life for each member of society will be better than having
a large economic gap in which some people fall below the good life level, while
permitting others to far exceed consumption of resources required to obtain it. The
pain and suffering caused and created by those who have less than they need would
probably be equal to or overwhelm the value generated by those who have a great
deal more than they need for a good life. Furthermore, allowing some to have sub-
standard lives while others have excess does not respect the value of the former;
thereby violating DJP’s second condition.

According to DJP, before the developed world countries take their surplus
resources and redistribute them to other nations, each of the former has to fulfill its
own citizen’s maximal life level needs. Since there are people, even in the developed
world, who cannot lead this level of life due to inadequate access to the products
required for it, then they should be benefited first. It is most efficient not to have
to transport goods and respects people since they rely on their fellow community
citizens to alleviate their plight before their fellow citizens take on non-citizens’
problems. After everyone in the particular society has achieved the minimal level
for the maximal life, any additional surplus must be transferred to other parts of
the world to improve their existence in such a way that they are able to obtain and
maintain the maximal life level for their populations.

DJP does not require the supererogatory when it comes to resource distri-
bution. According to DJP, the developed world has no duty to drop below the
maximal level to that of minimal utility or subsistence merely to help other
nations. Giving up a good life is a charitable action, which is permissible but
cannot be required (Singer 2006, pp. 257–8). Moreover, RPU supports the con-
clusion that maximal life societies provide a firm foundation for creating posi-
tive change in other areas of the world that minimal utility level societies can-
not. In a world of minimal utility, there will be more people with lives worth
living than in a world with inadequate resources and some people living maxi-
mal lives. However, the former world has people living on a precipice. If they
lose one unit of value in their resources, they have fallen below minimal util-
ity, and their lives no longer have positive worth. At this level, it will be very
difficult for them to help others because they have nothing to give that will not
cause them to fall to a subsistence or worse level. In addition, they will be
unable to maintain their lives in the face of adverse events, such as drought.
On the other hand, the world with maximal lives has people who by definition
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can spare resources to help others. They will be able to assist their world for
long term benefit, while the minimal utility citizens are living hand to mouth59

(Parfit 1992, p. 387).
DJP also helps discover a process by which to reach the best possible world

in a practical, sustainable manner. Although such a reality would be one in which
everyone has adequate access to the materials required for living the maximal life, it
will not be possible to achieve this goal right away.60 Provided that there already is
a group of people with maximal lives, a reasonable person would start by achieving
the subsistence level for everyone else in each nation, and then work her way up the
scale. As societies create better lives for more of their citizens, these individuals in
turn can assist their societies in raising other citizens yet higher. Once a society has
achieved the maximal life pinnacle, it is then obligated to help other nations with
their upward climb.

Furthermore, unlike Garrett Hardin, I believe that if we help people to achieve
maximal lives, we will not need to spend as much as we do now on our military
or policing agencies (Hardin 2002, p. 199). With the DJP distribution, there will be
more people than there would have been otherwise – provided that achieving the
maximal life does not actually decrease birth rates and people do not foresee that
such large number of inhabitants will reduce the likelihood of everyone having a
maximal life. However, although there are more people, they will be more content
with their lives because they are maximal lives and no one has excess before every-
one has her best opportunity to create a flourishing existence for herself. Therefore,
the extra people with strength given to them from more abundant food and other
resources will not be the dangerous, rebellious hordes Hardin makes them out to
be (Hardin 2002, p. 200). Although starving people might be “completely selfish,”
civil disorder and revolution is not a necessary result of the wealthy helping the
poor, especially if the assistance takes the form of life improvement (Hardin 2002,
p. 200).

DJP might sound foolishly idealistic, but there are many relatively simple practi-
cal actions that can be taken to redress some of the unnecessary life level gaps. Even
if it is impossible due to inadequate resources to have a world in which everyone
has a maximal life, there is a great amount of misspent wealth that could be trans-
ferred to those who need more to achieve at least the subsistence level of life. First,
the developed world can distribute much of what it spends on elective surgery and
other unnecessary medical procedures to its own citizens who do not have maximal
lives and other parts of the world needing basic health care resources. In 2000, for
example, the American Society of Plastic Surgeons reported that approximately $7.5
billion was expended on unneeded elective procedures such as breast augmentation,
facelifts, and chin augmentation in the United States alone (American Society of

59This will be as much as will be said about theoretical examples such as these. Since ethics is
practical, counter-examples that are possible but extremely improbable will not be considered to
be legitimate.
60I am assuming that Earth has the resources required to give everyone on it a good life. Of course,
this would require a major attitude change from consumerism to sustainability.
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Plastic Surgeons). Since these procedures are unnecessary for a maximal life, the
money would be better used by giving it to people whose countries cannot afford
health care, food, clean water, or other necessities.

Second, many developed world citizens needlessly bring a number of their health
problems upon themselves. Instead of the denizens of the developed world indulging
themselves with bad products, such as cigarettes, or an excess of good products, such
as overeating chocolate, they can transfer the money that would have been spent on
easily preventable health problems to those who need it (Finkelstein et al. 2004;
Colditz et al. 2002). The cost of obesity in the United States alone is estimated at
$75 billion dollars for 2003 (Finkelstein et al. 2004, p. 18).

Third, the amount of money the developed world spends on its pets is morally
disturbing once we realize that many human beings cannot attain the subsistence
level of life or beyond due to a lack of resources. In 2005, $35.9 billion (estimated)
will be expended in the United States on pets (American Pet Products Manufactur-
ing Association 2006). Of that amount, the American Pet Products Manufacturing
Association National Pet Owners Survey states that in the basic annual expendi-
tures for each dog or cat are $34–$68 for treats and $29–$45 dollars for toys (Ibid.).
Granted having a pet is very good for a person because of the caring relationship and
relaxation, it cannot, however, justify the amount of resources wasted on pet greeting
cards, holiday costumes, monogrammed beds from designer catalogues, designer
food, gadgets, and vet bills for diseases resulting from over-breeding, among other
avoidable problems.

Even though a substantial number of wasted resources have been mentioned,
it is merely a short list of goods that could be put to better use elsewhere. If we
included many other factors, such as the fact that the developed world overuses
energy resources, food, water, and so on, above and beyond that required by a max-
imal life, there would be a huge amount of capital freed to uplift others, especially
in biotechnology and food production. Given all of these squandered resources,
DJP correctly classifies the present distribution within developed world countries
and the world as a whole as morally wrong, while pointing to a morally justifiable
redistribution.

To return to the issue beginning this discussion, DJP also can classify the creation
and marketing of transgenic organisms and other technology. If the developed world
expends resources on biofood research and marketing unnecessary for its citizens to
achieve or preserve a maximal lifestyle, then it acts wrongly.61 It would have been

61There is a difference between the duties of governments and those of corporations. Although
the social good is a vital consideration for companies, in order to survive and increase overall
utility, they must ethically compete in fair markets. One of their primary foci, therefore, needs to
be upon their own probable agent-utility. Agent-utility is defined as the result of subtracting all the
evil produced for the agent of an action by the action from all the good produced for the agent
by the action. Governments, on the other hand, should focus on the needs of their citizens, which
entails the pursuit of the society’s “agent utility.” Once social agent-utility seems to be maximized,
the governments should help other countries’ to sustainable achieve and maintain the subsistence,
minimal utility, and maximal utility, in that order.
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better, in all likelihood, to have transferred capital to provide greater food production
for the citizens of the developing world, either by conducting research that will pro-
vide affordable production or improving the farming resources Third World nations
already have. Furthermore, by devoting resources on needless research and other
activities, the developed world does not treat the people of the developing nations
as ends in themselves. As we have seen before, it is impossible to respect the value
of others when spending more on oneself than required to achieve a good, flourish-
ing life. Hence, DJP is a useful theory for examining research and marketing per-
formed in both the developed and developing worlds and the technology developed
from it.

So how does DJP tie into bio and other forms of technology? New technology
creation and use will be judged as to whether or not they satisfy PMC’s two norma-
tive principles. If the technology does not treat any person as a mere means and it is
reasonable, according to a reasonable person, to believe that it is likely to maximize
utility, as measured in terms of sustainable, flourishing lives possible within the situ-
ation’s constraints, then it is morally permissible to generate and utilize innovations.
Technology that would easily fulfill these requirements would be transgenic organ-
isms designed for developing world conditions, especially if it was to elevate the
very poorest of the poor’s lives. On the other hand, if the new product will serve few
with little effect, and there are avenues much more likely to produce better results,
then DJP would not classify its development as morally permissible. New plasma
televisions, for example, are beneficial for those with the means to afford them,
but there is no real necessity for them when subsistence needs in the world are not
being met.

Existing technology would undergo the same analysis as new technology,
although because it is already in the market, it will have different considerations.
We need transportation to get to where we work, shop, and carry out the every-
day activities that make life worth living. However, there is no need for SUV’s that
use far too much gas for too little positive result, which is one reason that Ford
Motor Company and other car manufacturers have decided to refocus production
on more fuel efficient vehicles. SUV’s and large trucks make no sense under DJP
for the average driver because they are highly unlikely to maximize utility, while
their expense and overuse of limited resources disregards those people who struggle
to buy gas for their minimal travel needs. Of course, other essential or unneces-
sary products might be too ingrained in the social fabric to replace so easily or at
all, but every piece of technology needs to be considered in a world with limited
resources.

Although DJP would clearly force the developed world to rethink its actions
and lose many of their materialist products, the fact is that DJP’s social jus-
tice demands it. It will be difficult for many of us to give up our technological
luxuries, but when we truly understand how they hurt others and that they pre-
vent us from doing to pursue our own flourishing lives, then acceptance becomes
easier.
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2.7 The Moral Paradigm Test

Although the Practical Moral Code’s normative principles are sufficient to classify
at least one morally right action in every case, they can prove to be too theoretical
to capture how people make or should make moral decisions. Calculating utilities
as reasonable people would, or trying to figure out which agents are affected by
an action so that they can be respected properly is difficult intellectual work that
often shifts the evaluator to using too much abstract reasoning from an appropriate
balance of both reason and emotion/feeling.

One way of testing if a person has found the correct solution – or has decided
upon a morally permissible action – is to apply the Moral Paradigm Test. It is a
very useful tool, which helps us to incorporate emotions correctly into any moral
decision process, rather than merely relying on pure reason alone. This test might
not always capture moral reality, but it works in the vast majority of situations that
most people encounter.

The Moral Paradigm Test is a five to six step process, depending on whether
or not the person using the test has selected the correct answer with PMC before
she begins. First, each agent is instructed to think of an actual person whom she
believes to be a paradigm of morality, and would like to emulate. The person must
be someone the moral agent personally knows, such as a relative or teacher, with
whom the moral agent has established the right emotional connection. The best per-
son to choose for this test is someone who the agent knows will see through any
attempt at deception or rationalization on her part and hold the agent to her moral
principle, without letting the agent off the hook. The importance in selecting an
appropriate person as a moral paradigm is he or she will be making a pronounce-
ment the agent cares about enough so that it will cause either to affirm her conclu-
sion or to re-do the decision procedure. If the agent does not sufficiently care about
what the paradigm thinks about her conclusion, then the test will be more likely to
fail.

The moral paradigm chosen must be someone those using the Moral Paradigm
Test care to please. He or she is someone the agent loves, cares for, or respects in a
positive way. These relationship types are more positive than that of fear. The agents
wish to become like the paradigms, which entails that the paradigms have qualities
the agents believe to be good. After all, who would want to become worse than they
already are, unless they somehow think doing so is a good. A moral paradigm for
these people motivates them to be good because they inspire them. Hence, when
they select a paradigm, they should pick one who will motivate them to emulate the
person based on a desire to please the person out of positive emotion, rather than
out of fear of being punished.

The second step in the test is for the moral agent to carefully evaluate the
paradigm she has chosen to find any moral flaws the person has. Most paradigms
have some evil traits or habits, which will need to be eliminated to get more accurate
answers with the test. For example, does the person have racist tendencies? Does the
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person sometime act callously toward others? Does the person rush to judgment at
times? And so on, until the obvious flaws have been identified.

Now it should not be thought the Moral Paradigm has to be a Perfect Paradigm.
That is, the Paradigm is not an Angel or divine entity because those creatures are
beyond our understanding.62 In order to be humanly understandable to us and create
the requisite feelings of likeability, respect, awe, and so on which makes us want
to emulate the paradigm, the potential paradigm has to be human. We have never
encountered a human Perfect Paradigm; so trying to make an emotional connection
to such a creature is as impossible as trying to perceive as a bat perceives. Since
we have no reference points by which to make comparisons, we cannot hope to
understand what they would do and why they would do it so that we can feel more
strongly that we have found and can defend correct answers to our moral dilemmas.

The third step in the Moral Paradigm Test is once each person finds all of the
relevant moral flaws in the paradigm’s character, she then replaces them with the
contrary virtues, such as making the person being egalitarian instead of be an racist.
The result is a virtuous ideal, potentially real person, with whom the moral agent
has an emotional connection that makes the agent want to emulate the individual,
i.e., the Moral Paradigm, who will be used in the test.

In the test’s fourth step, the moral agent is asked to perform a thought experiment.
In her mind, she is to tell her Moral Paradigm her solution to the moral dilemma
or what action she would select under the circumstances. Furthermore, the moral
agent is to inform her Moral Paradigm of all her intentions, motives, attitudes, and
feelings, as well as the relevant information she used in arriving at her conclusion.63

For example, if she says Mary should conduct research on transgenic wheat, then
she will explain her reasons for why Mary should conduct the research, including
how utility will probably be maximized, according to the reasonable person, and
establish that no person is treated as a mere means by the action. In certain cases
she might even explain how the alternative situation is likely to be worse or that it
treats someone in a disrespectful manner.

The moral agent, in the fifth step, is then asked to decide what the Moral
Paradigm would say about her decision. If her paradigm would inform her that her
conclusion is correct or not lose some respect for her for reasoning, then the moral
agent knows she probably has selected the correct solution. The agent can stop at
this point with some justification for believing she has found a moral truth.

On the other hand, if her paradigm would lose some respect for her or tell her
she has erred in her evaluation, then the moral agent knows she probably has made
a mistake. She has to go back to her decision process and find the moral factors she

62Recall that we are trying to avoid needless controversy and work. If we assert that angels or
divine entities exist, then we automatically become responsible for proving our contention is true
or at least prima facie plausible. In order to make the practical moral code as practical as possible
for all, then it is best not to introduce elements that are not needed to make it work and would cause
some to abandon it because it does not represent their beliefs.
63The information that a reasonable person would need to evaluate the outcomes of actions would
be used here as well.
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missed or re-evaluate those given an improper evidentiary weight. Reconsidering or
discovering evidence is the sixth step of the process.

The Moral Paradigm Test’s greatest advantage is that it makes moral agents real-
ize ethics do matter and it is not a mere abstract thought experiment thought up
by professors who have never had much contact with the real world. The test pro-
vides evidence for at least three important claims. First, the rationalization and illicit
biases of moral agents can be stripped away. This directly attacks the position that
people cannot find objective moral truths. Second, moral agents generally know
what the right thing to do is provided that they are given a proper framework to
help them make judgments. Third, moral agents can be motivated to do the right
thing if they are emotionally connected to the situation in the proper way. Any one
of these benefits would recommend the Moral Paradigm Test, but the three together
are sufficient to justify its adoption.

2.8 Conclusion

Developing this part of the Practical Moral Code is really only the first step in build-
ing a moral decision procedure. At the moment, all that exists are the principles,
how to test results from using PMC, and a little bit of information on how to dis-
cover evidence for the decision process. What is missing is an axiology or theory
of value to know what is intrinsically valuable, and how those things with intrinsic
value should be compared together. In Chapters 3, I will eliminate the natural and
evolution intrinsic value candidates and arguments based upon them. In Chapter 4,
a practical hierarchical axiology will be developed that will help any reasonable
person know what good to maximize and what good to minimize in any situation
confronting him.



Chapter 3
Are Transgenic Organisms, Biotechnology,
and Technology Unnatural?

3.1 Introduction

One of the first negative responses to any new technology is to claim that it is unnatu-
ral, and therefore, morally wrong or bad. Airplanes, wind turbines, cars, telephones
and a host of now socially acceptable technological achievements have faced this
objection. They eventually overcame the resistance barrier as a result of people
adopting and becoming comfortable with them, and are now part of the status quo
in many societies. Transgenic organisms, which have been around since the 1990s,
are still undergoing the same objection, although it is still too early to determine if
they will also gain general acceptance.

In order to avoid the time and effort spent by so many in continuing to respond
to this type of attack, I will attempt to show its philosophical uselessness here once
and for all.1,2 Arguments which rely upon all transgenics’ alleged unnaturalness are
inherently defective for at least one of two reasons, both of which are tied to the
difficulty of plausibly defining “naturalness.” First, some of the individual defini-
tions in conjunction with the Unnatural Is Unethical (UIU) argument result in an
absurd conclusion, such as all actions are morally right or all man made objects are
morally bad. Second, even if the definition avoids the absurdity problem, it entails
conclusions that the opponent of transgenic organisms cannot or will not accept.

To evaluate UIU fully and fairly, it is necessary to consider as many initially plau-
sible or commonly used essentialist definitions as possible. First, Burton Lieser’s

I would like to thank Gary Comstock for giving me the idea for this chapter.
1Some people would reject this philosophical analysis of the unnatural based on the claim that
the “natural/unnatural distinction is one of which few practising scientists can make much sense”
(Nuffield Council on Bioethics 1999, p. 15).
2Jan Deckers tries to defend the natural/unnatural argument by showing that there are still concerns
that both adherents and critics have (Deckers, 2005). The problem is Deckers never establishes
whether these concerns are rational ones to have. The mere fact that people feel a particular way,
no matter how knowledgeable they are in a specific research area, is insufficient to establish a
claim other than that they feel that way. What would have to be done is to argue that the feelings
are justified, which requires a clearer definition of the natural.

93D.R. Cooley, Technology, Transgenics and a Practical Moral Code, The International
Library of Ethics, Law and Technology 4, DOI 10.1007/978-90-481-3021-4_3,
C© Springer Science+Business Media B.V. 2010
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five definitions of inherent unnaturalness will be analyzed in detail and rejected for
at least one of two reasons listed above. In addition, three more complex meanings
will be critically examined. In Vexing Nature? On the Ethical Case Against Agri-
cultural Biotechnology, Gary L. Comstock evaluates fourteen intrinsic arguments
against TOs – three of which are especially relevant to the Unnatural Is Unethi-
cal Argument.3 Opponents of transgenic organisms have claimed that the existence
and creation of transgenic organisms and agricultural biotechnology are unnatural
because either they “transfer the essence of one living being into another,” “change
the telos, or end, of an individual,” or “illegitimately . . . cross species boundaries”
(Comstock 2000b, pp. 189, 191, and 193). Although Comstock’s rejection of each
argument and definition covers many plausible interpretations, there are still several
versions and alternate criticisms which further illustrate defects in UIU.

In addition, it can be proved that transgenic creation is morally identical to some
non-artificial phenomenon or human intervention which is not inherently wrong,
therefore it follows that both creating transgenic organisms is not inherently wrong
and the organisms themselves are not inherently bad, at least on these grounds.
Hence, the same method used in rejecting Leiser’s general definitions can be uti-
lized again for the subtler ones Comstock examines. As a result, the Unnatural Is
Unethical Argument is irrelevant to transgenic organisms, biotechnology, and other
forms of biotechnology, and should be abandoned for more promising avenues.

3.2 The Unnatural Is Unethical Argument

The Unnatural Is Unethical Argument has only one form but comes in two varieties:
one for actions and the other for objects. Basically the argument is an Aristotelian
syllogism of mood AAA and Fig. 1. Put formally, the two versions of the argument
are:
Unnatural Is Unethical Argument:

Version 1:

P1. All unnatural actions are morally wrong.
P2. All X actions are unnatural actions.
C. All X actions are morally wrong.

Version 2:
P1. All unnatural objects are morally bad.
P2. All X objects are unnatural objects.
C. All X objects are morally bad.

3The reduction-of-life-to-its-chemical-components-is morally-wrong argument is a variation of
this theme. Bernard Rollin does an excellent job formulating the strongest case for it, and then
showing why it fails (Rollin 2006, pp. 138–41).
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Since both versions share mood and figure, they are valid. A valid syllogism,
of course, is one in which it is impossible for the conclusion to be false while the
premises are true.

However, the mere fact an argument is valid does not entail it is sound as well.
Soundness includes validity in its definition, but also requires that the argument’s
premises are all true at the same time. Of course, it is the soundness of UIU’s two
versions in the transgenic debate with which we are interested. The only way to
determine if either version is sound is to substitute “creations of transgenic organ-
isms” and “transgenic organisms” in place of each respective variable, and then
determine if both premises correspond to reality.

3.3 The Weak Definitions

Burton Leiser’s five definitions of unnaturalness in his argument against employ-
ing UIU in the debate over homosexuality are useful in the examination of trans-
genic organisms’ naturalness. The definitions are general enough so that they can be
applied to any object or actions someone classifies as unnatural. Leiser’s definitions
are:

O1. X is an unnatural object = df. X’s existence violates the descriptive laws of nature.
O2. X is an unnatural object = df. X is an artificial or man-made object.
O3. X is an unnatural object = df. X is an uncommon or abnormal object.
O4. X is an unnatural object = df. X is an object that results from using an organ or
instrument contrary to its principal purpose or function.
O5. X is an unnatural object = df. X’s existence is morally bad. (Leiser 2007, pp. 127–33).

If we adapt Leiser’s meanings for actions, then an unnatural action is one that
has at least one of the following five characteristics.

A1. X is an unnatural action = df. X is an action which violates the descriptive
laws of nature.
A2. X is an unnatural action = df. X is an artificial action.
A3. X is an unnatural action = df. X is an uncommon or abnormal action.
A4. X is an unnatural action = df. X is an action which uses an organ or
instrument contrary to its principal purpose or function.
A5. X is an unnatural action = df. X is morally wrong action.

To most efficiently examine UIU and the various meanings of the unnatural, the
corresponding definitions under objects and actions will be paired together, such
that O1 and A1 make definition pair one, O2 and A2 make definition pair two, and
so on.
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3.3.1 Rejecting the Definition Pairs

Even though UIU is frequently used and seems to be a powerful argument in the
minds of those opposing TOs and other technology types, it cannot adequately estab-
lish either that any technology is morally bad or the creation of it is morally wrong.
UIU fails to be convincing rationally because each definition pair, when combined
with it, either entails an absurd or unjustified conclusion. I will consider each pair
in turn.

The first definition pair’s broadness renders it useless to those who would try
to prove that transgenic organisms are unnatural. If this definition set is correct, it
follows that all human activity and the products of such activity are natural merely
because all human endeavor is done in accordance with all the laws of nature. Every-
one would agree that the scientific activity of creating TO and the TO themselves
neither are miraculous nor do they violate nature’s descriptive laws. Therefore, cre-
ating transgenics is not morally wrong. Moreover, since transgenic organisms are
able to exist within the system governed by the laws of nature, they must be natural
entities and not morally bad. Hence, UIU cannot do the practical work transgenic
opponents desire it to do.4 Definition pair one should be rejected on these grounds
alone, but it has another fatal flaw that makes it impossible to adopt.

The only things that are unnatural, according to definition pair one, are those
actions or things, whose mere existence violate the descriptive laws of nature; in
other words supernatural activities and objects, such as witchcraft, astrology, or even
positive supernatural actions and objects. Consider miracles, for instance. Miracles
are supernatural by definition; hence, because they are states of affairs that could
not have arisen without some force beyond that found in nature, they are morally
wrong or bad. Moreover, God or any supernatural creature, according to UIU and
the first definition pair would be a morally bad thing as well. Since UIU classifies
the divine as morally wrong or bad, which is a result that most people who believe
in the goodness of miracles and God cannot countenance given the latter’s widely
ascribed inherent goodness, they must reject definition pair one.

Definition pair two based upon the artificial fares better than the first because it,
combined with UIU, does the work opponents want it to do. First, UIU and the def-
initions do not classify all human actions and non-supernatural states of affairs as
morally permissible or good by definition. Second, and most importantly, the arti-
ficial production of TO and the organisms themselves are morally wrong and bad,
respectively. If an opponent of transgenic organisms wanted to prove that transgen-
ics are morally bad, then definition pair two would certainly do the job.

4If UIU actually was the Natural-is-Ethical Argument, one of whose premises is that natural
objects/actions are morally good or right, the result of definition one would be that all human
activity and the products of such activity would be morally right or good. In fact, it would be
impossible for humans to ever do the wrong or evil thing because humans do not have the abil-
ity to violate the descriptive laws of nature. The Nazi’s eugenics programs on these grounds lose
their status as moral atrocities and become morally good and right states of affairs. That cannot be
correct.
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However, it is unlikely that any thoughtful person would resort to this pair due
to it entailing an absurdity. By these definitions, all human actions and human made
products are unethical. The result is that there is nothing any human being can do
that is ever morally permissible and every object caused by human intervention is
morally bad. This means that opposing TOs is morally wrong, for example, at the
same time and in the same way that supporting TOs is unethical. Furthermore, work-
ing to prevent transgenic organisms from being incorporated into agriculture and the
food supply is just as immoral as working to incorporate them. Although definition
pair two is helpful for opponents of transgenic organisms in the short term, when the
focus is solely upon creating transgenics or their existence, its universal condemna-
tion of all human activities and the products of such reveals it to be implausible in
the long run.

Moreover, this definition pair destroys any reason to be an ethical person or to
act morally. Under definition two, provided that there is nothing that one can do that
is right or permissible, there is no incentive or reason to do one thing rather than
another. Opponents of transgenics, on these grounds, would lose the moral impetus
they want to achieve by labeling transgenics and the human activity of creating
them as unnatural, and therefore unethical. If creating TOs is morally wrong, for
example, while doing something else is not, then there is an ethical reason for doing
the something else and an ethical reason not to do the former that any reasonable
person would understand and make part of her decision process. Yet, if every action
that an agent can do is morally wrong, then there is no ethical justification to choose
or do one over the other. Furthermore, if every object that will result from every
alternative will be equally morally bad, then there is no morally significant reason to
prefer one object over another. There is no more justification to support the desires
of the opponents to prevent or eliminate transgenics than there is for those of the
transgenics proponents who want them in the marketplace. Definition pair two is as
useless in the transgenic ethics debate as the first pair.

Definition pair three – the unnatural is the uncommon – seems to avoid the mis-
takes of the first two pairs by being able to classify some objects of human endeavors
as morally good, while others as morally bad. In addition, the third pair allows for
some human actions to be morally right, while others are morally wrong. By being
able to classify human activities and the results of them in different ways rather than
necessarily right/wrong or good/bad, definition pair three captures our intuition that
there are instances when we should and can act rightly and produce good things,
while avoiding doing what is forbidden or making bad objects.

Although it is initially more promising, this definition pair’s vagueness requires
some development of what it means for something to be abnormal or uncommon.
When someone claims that an object or action is abnormal, he is actually stating
that the object is uncommon or abnormal relative to some set of objects, which is
either explicitly or implicitly expressed. Car ownership is common in some areas of
the United States, for example, but unusual in others, such as in very large cities.
Therefore, someone remarking “It is unnatural to own a car” has to be understood in
context of the set of objects to which she is referring in her statement. Furthermore,
the claim is true if and only if the object truly is uncommon in the group of objects.
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For instance, “It is natural/normal to be a woman” is false when referring to world
leaders because there have been few women in the set of world leaders. But the
same proposition is true if referring to the set of US citizens because there are more
women than men in America. Since the truth value of the proposition is relative to
the group that is being referred to by the statement, we must be careful to identify
identify the set that is being referenced to understand and evaluate the assertion.

When referring to the set of all organisms that have existed, exist, or will exist,
the proposition “Transgenic organisms are unnatural” is obviously true. Using UIU,
it follows that TOs are morally bad since they really are unusual in the group of
living objects. On the other hand, common organisms, such as those developed
through evolution alone, e.g., E coli, Mycobacterium tuberculosis, given they are
in the majority of organisms, are morally good.

Furthermore, it is safe to say that the creation of such transgenics remains rela-
tively rare in the set of purely scientific endeavors and other activities as a whole.
Besides the multitude of scientific activities that have nothing to do with biology,
most of those involving biology in some way, e.g., plant and animal breeding and
medical research, do not incorporate transgenic development into their work. The
result is that creating transgenics is morally wrong and their existence is morally
bad, according to UIU and definition pair three. On the other hand, doing almost
anything else is morally right for an agent to do because doing anything other than
creating TOs will always be in the majority of the set of human actions.

There are three devastating problems with definition pair three, any one of which
renders it rationally impossible to accept. First, the definition pair and UIU entail
that the rare is morally evil or wrong merely because of its being unusual. This
conclusion is a mistake because many rare things are positively good. For example,
the supererogatory action of saving another person’s life at the cost of one’s own
is clearly morally right, although it is rare when considering the full set of human
actions. Moreover, being a moral saint is a very good thing to be even though it is
extremely unusual for people to be able to rise to that level.

Second, pair three and UIU incorrectly entail that the mere fact something is
common makes it morally good or right. For example, if the implied set is the set of
acts by despotic rulers acting as despotic rulers, then Hitler’s actions of eliminating
perceived enemies of the state are morally permissible because they are common
relative to the set. An inherently evil thing, such as pain, is morally good if the
implied group is the set of states of affairs identical to pain.

The third problem with the third definition pair and UIU is their misclassifica-
tions of morally neutral characteristics or products. For example, the morally irrel-
evant characteristic of being a human male is morally bad under UIU as interpreted
with this definition pair because being male is in the minority relative to the set of
all human beings. Moreover, any neutral form of human activity or existence can be
classified as morally wrong or bad as long as the implied reference set has a greater
number of members not having the quality than members sharing the feature with
the object. Merely because there is only one individual that is identical to who we
each uniquely are entails, according to the definition pair three and UIU, that it is
morally bad to be who we are, and that each of our individual actions, because there
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are so few of them relative to all other human actions performed, are necessarily
morally wrong. Such absurd results entail that definition three is at best incomplete,
if not outright incorrect.

The last two problems show that this definition pair is based too much upon the
arbitrariness and subjectivity of the individual making claims about naturalness and
morality. Instead of a more universal morality, if he is a clever person, he can alter
morality based upon the group he chooses as his set. Suppose an ardent racist enjoys
torturing animals. His morally repulsive actions are common and natural if he limits
his set to that of actions in which animals are tortured. On the other hand, he can
legitimately state that interracial marriage is morally bad given that it is unusual in
the set of all marriages. But, as we have seen in the preceding two chapters, morality
has at least some objective standards, thereby making this subjective, idiosyncratic
principle much too arbitrary. Moreover, if everyone is allowed to choose their own
referent sets, then opponents and proponents of a technology cannot convince any-
one else of the truth of their claims unless they share a common referent set. The
result is that people will talk past each other instead of addressing moral controver-
sies in ways that can find practical and reasonable solutions.

The fourth definition pair is most commonly used in the debate against the nat-
uralness of TOs. Unnatural objects and actions are, respectively, the products of a
misuse of another object or their creation does not employ an object for its primary
function.5 The Catholic Church, for instance, uses these definitions on a variety of
issues and technology, including but not limited to abortion, birth control, homosex-
uality, and in-vitro fertilization. According to Catholic dogma and Aristotle, when a
person uses an organ naturally, she, by definition, uses the organ for its primary pur-
pose (Aristotle 1941c, Book II). Furthermore, if organisms/organs are goal driven
systems with a primary purpose, then all such objects have a function that must be
the result of some sort of design (Aquinas 1989, pp. 12–14). All human actions,
which by definition are designed, have an intermediate sort of end, which is identi-
cal to the intention of the agent performing the action, and a final end, which is the
goal of true happiness. Those things which are not the result of human design are
assumed to have had some other sort of other designer, e.g., God, nature, or evolu-
tion.6,7 Acting or being in accord with the designer’s function entails the naturalness
of the action or object, and hence, its moral rightness or goodness.

Design in this argument also has a hierarchy. A human being might desire to
use an object in a way not intended by one of the more powerful designers of the
object. In these situations, the most powerful designer’s plan trumps the designs of
lesser powers. Hence, if God designs an object for a particular purpose, which is
contrary to an end for which a human desires to use the object, then God’s design

5In Section 3.5.2, Comstock’s definition incorporating the idea of a telos is different from the one
encountered here. Comstock’s definition deals with altering or changing an object’s telos, while
Leiser’s leaves the telos unchanged and the object is used contrary to its telos.
6Henk Verhoog argues that each animal has a telos based on its needs as a result of evolutionary
processes on its species (Verhoog 1992, pp. 274–6).
7The function of objects will be discussed in much greater depth in Chapter 4.
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and function triumphs over the human’s. The human’s design is morally bad, while
God’s is morally good. On these same grounds, if there are other beings with less
power than human beings, they would be also morally bound to use artificial objects
in the manner determined by their higher creators.

Critics claim that transgenic organisms are unnatural according to definition pair
four because humans are interfering with the function or design of the organism. If
God, for example, had wanted tomato DNA to incorporate flounder DNA to create
tomatoes less likely to freeze in certain conditions, then He would have already cre-
ated tomatoes with the requisite genetic material. But He did not. Humans interfered
with God’s design by injecting flounder genetic material into the DNA of tomatoes.
Therefore, the creation of this and other transgenics is morally wrong and their exis-
tence is morally bad.

Although not everyone believes in a Creator, it is still the case that functions
derived from evolution and nature will lead to almost identical conclusions as those
of the Divine Designer position. The forces of nature and evolution did not produce
a tomato with a gene identical to that of the flounder which helps to prevent it from
freezing in certain conditions. Moreover, nature and evolution cannot now create
the transgenic entity no matter how many tomatoes are placed in the tanks of fertile
flounders interested in sexual reproduction. Hence, it is wrong for mere mortals
to create transgenic tomatoes and other organisms and transgenic organisms are
morally bad.8

There are many problems with the fourth definition of unnatural. First, it is not
obvious to many, unless one already sees some sort of design, that organisms have
a primary purpose or function as a designer would give them. Some strangers might
see the rock in my yard and believe that it was placed there to fulfill a function, while
others assume that the rock was merely left there by glacial activity. The reason
why neither conclusion is better than the other is that there is no evidence to support
either claim. The same holds true for organisms: it is as non-rational to believe that
organisms exist without an outside purpose to serve as it is to believe they have a
purpose. Since TOs opponents would have this argument prove that we should not
create or allow transgenics to exist, they have the burden of establishing their case.
If they wish their arguments to appeal to the reason of others, then what the former
must avoid at all costs is resorting to evidence which is merely the product of faith
rather than rational justification.

Second, an object’s function may only be relative to the person using the object
at a particular time for a particular purpose (Teitel 2002, p. 24). A hammer’s primary
function is to hammer one thing into another - usually nails into some type of solid
surface. However, if I want to use the hammer to hold the door open to let in a breeze,
then employing the hammer contrarily to its primary purpose is neither morally
wrong nor bad. Furthermore, the different functions of hammers may be limited
only by the imagination of the person using it and natural laws governing all matter.
In fact, all physical objects share this feature of mutability to what a designer using

8The evolution position will be fully addressed later in this chapter.
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them wants them to be. Hence, transgenic organisms could have whatever function
the person creating them assigns to them at a given time. If the person gives them the
functions that they currently serve, then transgenics are morally good and creating
them is morally right on the sole grounds that is what their creators want them to be
and do.

Furthermore, as was seen in the first definition, people are a part of the natural
process and not some supernatural entities standing distinct from it. If all parts of
the natural process are in turn natural, it follows that whatever human beings do is
a component of the natural process; therefore, their works or the products of their
works must be natural. According to UIU and definition pair four, nothing humans
do and nothing humans produce can be morally wrong or bad, respectively, which
is the same problem that forced us to reject definition pair one.

Moreover, if God is the master designer, and He created humans to interact with
the environment as we do, then what we make in turn must be a part of His overall
plan. If God did not want us to do something, then He would have made it the
case that we could not do it. Hence, the function that God gives to an organism is
identical to the one that humans give to it, since God is responsible for the overall
design which includes all human designs.9

Definition-pair-five guarantees that UIU will be valid and sound. In fact UIU is a
tautology, given that the first premise, after the proper substitution of definitions, is
identical to the conclusion of the argument. It necessarily follows from the premise
that X is morally bad in UIU, for example, that X is morally bad. If this definition
pair and UIU were sound, any noun or verb that someone substitutes for X would
be morally bad or morally wrong, respectively.

The problem here is one of circularity. The fact something was unnatural was
supposed to lead us to the discovery, through other premises and justified reasoning,
that the thing was either morally bad or morally wrong. If “unnatural’s” definition is
merely being morally bad or wrong, then there is no reason to talk about something
being unnatural, when we already know that it is bad or wrong. UIU would be a
waste of time and resources to even consider.

The fifth definition pair does raise the issue of the “yuck” factor and the moral
taboo argument raised by Leon Kass and others. Basically the idea is that there are
certain intuitive or physical responses people have to various situations that indicate
whether or not something is moral/good or immoral/bad. In Kass’ argument, the
feeling of repugnance or “yuckiness” people feel helps establish that some taboo
has been violated by the action itself or whatever entity the action produced (Kass
1997, p. 20). Robert Strieffer goes so far as to claim that in some cases, “we know
that an action is wrong merely on the basis of our reaction to it, even if we cannot
satisfactorily justify that reaction” (Strieffer 2003, p. 38). In other words, the feeling
is a sufficient condition for indicating the ethical status of an object or action. It fol-
lows that in the case of transgenic organisms and other technology to which people

9If we adopt this view, then God becomes responsible for all evil actions.
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have an adverse reaction of this type, either the creation of the technology is wrong
or the technology itself is bad.

The moral repugnance argument and the negative reaction have both been
attacked on legitimate and illegitimate grounds. The legitimate grounds generally
focus on why the supposedly intuitive repulsion is sufficient to indicate anything
about the morality of an action or entity. Granted people have this reaction to new
technology and other things, it does not follow that they should have such a reac-
tion. Consider the early years when interracial marriage was recognized by the state
as legal. Just because many people were morally repulsed by people of different
races being wed and having the lifestyle that comes with it did not prove that their
marriages were morally wrong or bad in any way. In fact, having this reaction said
something negative about the person experiencing it, namely that he is unjustifiably
prejudiced. The same argument can apply to new technology. The mere fact that
a few to the vast majority of people are repulsed by technology such as transgenic
organisms is inadequate on its own to establish that the latter are bad or their creation
is unethical.

Even with this considerable problem, I do not want to dismiss the “yuck” factor
from all moral consideration, especially since I have asserted that morality requires
a blend of rationality, emotions, and feelings. Yuckiness does have a role to play
in morality and decision making, but it should never be thought to be sufficient
to establish knowledge of an action or object’s morality. Instead, repugnance can
provide some guidance as to what we should do in the situation, the least of which
is the necessity to take greater care in our moral evaluation than we otherwise would.
Although I cannot prove a nuanced version of emotivism is true, it seems that for
ethics to exist in the way that it does, certain conditions must first obtain. One of
them is for us to be drawn in some psychological way toward what is good and
right and to be repelled by what is bad and wrong. How else could ethics be action
guiding? Furthermore, we would not have moral terms such as “bad” if we did not
first have these types of reactions. Repugnance, then, is part of the foundation of
ethics as well as being a standard appropriate reaction to certain conditions, once
people have been taught what moral terms mean to the worst types of people and
actions. Other emotions and feelings have roles to play as well.

There is, however, a limit to the use of emotions and feelings in making moral
evaluations. As stated before, just because one has a certain reaction does not entail
the reaction is justified or tells us anything about morality. I propose that PMC
be used to decide if a particular feeling has merit in cases in which decisions can
affect people in morally significant ways. If the feeling passes the test of respecting
all persons and is one that is likely to maximize utility according to at least one
reasonable person acting reasonably, then it is a justified feeling that can provide
incentive to act ethically. Consider the racist and an interracial marriage. By having
a feeling of repugnance, the racist does not respect all intrinsically valuable beings
in the way he should. At the same time, it is unlikely this feeling makes the overall
situation better than it would have been had the racist had a neutral or positive
feeling about races or such marriages. PMC can be used for transgenic organisms
as well. If a person is repulsed by a particular transgenic and the feeling clearly
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passes both RPU and QCI, then the feeling is justified. The most obvious case of
this occurring would be the creation of chimpanzee-human chimeras that have the
mental functioning of human beings but will be used for lab testing in the same
way that chimpanzees are used. This type of being should create a great deal of
repugnance in anyone familiar with animal research. If it is unclear whether having
the feeling passes both RPU and QCI, then the feeling does not provide any credible
indication of morality. Better evidence must be sought.

3.4 A “Playing God” Argument

An emotionally charged criticism of new technology, especially biotechnology, is
to accuse researchers and intellectual property owners of “playing God” with DNA,
species, ecosystems, or some other “natural” thing, which will make the object
unnatural. The mere assertion alone implies hubris fit for a Dr. Frankenstein who
attempted to steal the secret of life from God, and was punished, along with his
community, in a spectacular but appropriate fashion. In many cases, there is no
argument here other than one designed to appeal to the listener’s fear of new tech-
nology and inherent dislike of those humans who would place themselves on equal
footing with the divine.

Rejecting such poorly constructed objections out of hand is de rigueur (Sher-
lock 2002, p. 149), but finding a more thoughtful approach is difficult. Fortunately,
Gordon Graham has developed just such a position in his handy book on genes.
According to Graham, creating designer babies is unwarranted on the grounds that
it violates three boundaries.

Anyone who believes that he or she can engineer an improvement in the sorts of human
being who are likely to arise from more normal processes must believe, first, that they
(sic) can predictably secure a certain outcome, second that this outcome is demonstrably
superior, and third that their (sic) judgement of its superiority transcends or overrides the
first-person judgement of the alternative, non-designed person. (Graham 2002, pp. 180–1)

The first might be impossible to do given the lack of knowledge about human
biology which is likely to be with us for as long as we exist. The lack of agreement
of what counts as valuable makes the second unobtainable (Graham 2002, p. 179).
Finally, the third is what introduces hubris into the equation (Graham 2002, p. 181).
For one person to decide the value of another is to engage in overwhelming arro-
gance. Since the only person who can evaluate a person’s life is the person herself, it
follows that designing new individuals, by its very nature, implies that non-designed
individuals’ lives are defective in some way that the designed individuals’ lives
are not.

Gordon’s position is the best of the lot of those who develop a playing God argu-
ment; however, there are several false assumptions which ultimately undermine it.
First, Parfit’s ontological argument about lives worth living and existence adequately
refutes Gordon’s third condition. Since the designed babies would not exist save
for the fact they are designed, then we cannot compare the designed lives to those
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that are un-designed. They are two different, incomparable entities. Furthermore, if
they do not exist at the time of their creation, then their viewpoint of their lives’
value is irrelevant to morality if it turns out that they will have lives worth living.
Second, if one is selecting from the group of excellences, then it does not matter
if there is a lack of agreement as to which one is superior. Intelligence, strength,
longevity, beauty, and so on help people lead flourishing lives; therefore it is unim-
portant which particular ones they have in which quantities as long as they believe
their lives were worth living. Finally, lacking absolute knowledge of procreative
outcomes should be no hindrance to “normal” or technological procreation. After
all, people have children for all sorts of reasons; some are meritorious, while others
are purely selfish. There are parents who are attracted to each other on the mere
grounds of their sensual appeal to each other, and want to create children that are
similarly endowed. If scientists can make children with desired traits through arti-
ficial methods, then we should not be concerned unless we are worried about and
willing to act against the “normal” method as well. The main moral focus in both
cases should be whether the offspring have to opportunity to have flourishing lives.
If the answer is no, then there is at least good reason to reject genetic engineering
and normal procreative methods used. If the answer is yes, then there does not seem
to be a problem with what the researchers have done. The result is that we will have
to place to the side this definition of playing God to seek more fecund possibilities.

3.5 More Complex Meanings of the Unnatural

Although Leiser’s five definitions of the unnatural capture the vast majority of the
uses in the transgenics debate, there are three others he does not address. I believe
that these three are more complex in part because they require a greater depth under-
standing, but their intricacy also stems from the incredible vagueness and ambiguity
of terms such as “essence.”

In this section, each of the three definitions of unnaturalness will be considered
in detail and rejected for at least one of two reasons. If it can be shown that the
creation of transgenics is morally identical to some non-artificial phenomenon or
human intervention which is not inherently wrong, then it follows that neither cre-
ating transgenic organisms is inherently wrong nor the organisms themselves are
inherently bad at least on these grounds. Hence, the same method employed to reject
Leiser’s general definitions can be useful for the subtler ones Comstock examines.
As a result, even with the most plausible definitions, UIU provides no advantage in
debates about the morality of transgenics or other technologies.

3.5.1 The Transferring Essence Definition

Comstock’s seventh intrinsic argument against agricultural biotechnology will pro-
vide the first of three complex definitions of “unnaturalness.” According to some
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transgenic opponents, “To engage in ag biotech is unnatural because it is to transfer
the essence of one living being into another” (Comstock 2000b, p. 189). If essence is
understood to mean the definition of a thing or the necessary characteristics a thing
must have in order to be the thing it is, then this version of unnaturalness assumes the
essence of organisms is indivisibly bound up in their DNA. After all, the only mate-
rial transferred between the donor and recipient is genetic material from the former;
so, the DNA must either be the essence or the essence is necessarily expressed by
the material in some manner. Perhaps, it supervenes on the genetic strand. It might
also be the case that it is the expressed traits of the individual. Furthermore, this
definition of unnatural clearly implies that when a transgenic organism is created,
the entire essence of the donor organism is transferred to the recipient organism.

The Unnatural Is Unethical Argument using the essence definition is relatively
simple. Because genetic material containing the essence of one individual is trans-
ferred from one individual organism to another, the resulting organism is unnatural.
All unnatural actions are morally wrong. Hence, the creation of TOs is immoral.

Moreover, if the actions which created the unnatural entity are morally wrong,
then it is plausible, although not necessary, to conclude that the entity itself is an
inherently bad thing. The recipient organism incorporates in its very being that
which made the action creating it unnatural. The entity’s essence is now unnatu-
ral as the result of unnatural actions that corrupted it. Since I want to provide the
strongest case for those who oppose transgenic organisms, I will stipulate for the
purpose of this discussion that if it is morally wrong to create TOs because doing
so is unnatural, then TOs are morally bad due to the fact an unnatural origin creates
unnatural entities with corrupted essences.10

Before being able to evaluate fully the soundness of UIU and the essence def-
inition, using the Principle of Charity it is necessary to broaden the definition to
include all the different plausible ways it can be utilized. First, the essence definition
of unnatural is too strict and needs modification. After all, only a small portion of the
donor organism’s genetic material causing a few characteristics is transferred into
the recipient organism, not the entire genome. Unless it is implausibly assumed that
the donor organism’s entire essence is somehow contained in the relatively small
section of transferred DNA, then at most, only part of the organism’s essence is
shifted to the recipient. In the interests of presenting the most inclusive version of
this type of unnaturalness, Comstock’s definition will be revised to read “transfer
some of the essence of one living being into another” from the narrower “transfer
the essence of one living being into another.” The former is broad enough to capture
the range of partial to complete essence transfer between organisms.

Second, to include all variations of UIU using the essence definition, we must
incorporate more entities than individual organisms in the meaning. Comstock dis-
cusses whether or not it is possible to change an organism’s fundamental nature,
when it seems clear that some of the critics of transgenics are actually referring to

10It could also be the case that possessing the DNA essence of another thing is sufficient on its
own grounds to make the object morally bad.
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changing the essence of a species (Comstock 2000b, p. 190). And critics are correct
when they assert that transgenic researchers are creating new variations in species.
Although natural selection would favor certain character traits for some species, it
is impossible for a species to acquire such traits if it is not within its possible vari-
ations. For example, golden rice, which has two genes from daffodils and one from
a bacterium, could not have been generated from conventional breeding techniques.
Since the rice species did not have a variation capable of providing the gene needed
to produce Vitamin A, neither the genetic material for production nor the property
of producing the vitamin were in the rice species’ fundamental nature. Hence, by
engineering golden rice, researchers gave rice a new variation/essence that could
not have existed except for the researchers’ actions.

UIU and the expanded essence definition is much the same for species as it is for
individuals. By introducing genes from one species into another, the fundamental
nature of the recipient organism’s species has necessarily been altered; thereby, cre-
ating a hybrid with the essence of two different species. Since changing a species’
essence is unnatural, and the unnatural is morally wrong, according to this argument,
it follows that creating new transgenic species is morally wrong and the resulting
species is morally bad.

Even though the definition has been broadened to be as inclusive as possible, and
seems to be the one that many opponents of transgenics use, there are still ques-
tions of meaning to be answered before evaluating UIU’s soundness. It is therefore
imperative to define terms, mostly to try to clarify what “essence” means and how
it will work for this anti-transgenic objection.

The location of a thing’s “essence” as used in this criticism can be understood
in one of three ways. First, essence could be equivalent to the genetic material
transferred from donor to recipient organism. Second, rather than essence being the
genetic material itself, it might be that the word refers to the properties exhibited
by an organism as a result of its genetic material. For example, the essence of being
red-haired is the property of being red-haired rather than having the genetic material
that causes the organism to be red-haired. Bald people can have the genetic material
in their cells that will determine them to have red hair, but do not have the property
of being red-haired. Finally, essence might be a combination of the two. Essence, in
this third alternative, is both the organism’s genetic material and the properties the
genetic material causes the organism to have.

The second alternative for essence is the most plausible candidate for reasons
other than the obvious fact that, in general, an individual is not identical to its
DNA.11 Comstock states that if things have essences, then the essence of a par-
ticular thing is the set of “intrinsic and indispensable conceptual characteristics” of
the thing (Comstock 2000b, p. 190). In other words, each member of this particular
characteristics’ set is a necessary feature of the entity. “When we think of a property
as essential to an object we usually mean it is true of that object in any case where
it would have existed” (Kripke 1980, p. 48). If at least one of the object’s intrinsic

11Environment, at the very least, matters as well.
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and indispensable properties is altered, the object is no longer the same thing and
is significantly different. For example, if corn loses the essential property of being
corn by becoming a tomato through genetic manipulation of its genome, then the
entity is no longer corn.

On the other hand, objects can have what is called accidental or contin-
gent properties, which can be changed without the object being altered into an
essentially different thing. For example, if corn’s color is changed from yellow
to red, the corn is essentially the same object as it was before the alteration
occurred.

Since unnaturalness’ definition has been expanded to include individual essen-
tial properties of entities, as well as the complete set of properties essential to the
entity, it is incumbent upon us to show how the greater inclusiveness will affect the
Unnatural Is Unethical Argument. It is clear that critics using “essence” think there
is some essential set of properties, but it is vague as to which properties they believe
to be part of the thing’s fundamental nature.

A radical position is to assume that each property an individual entity has is
one of its essential characteristics. This position expands Kripke’s claim that origin,
substantial makeup, and type membership are essential properties (Kripke 1980,
p. 57 footnote). That is, the set of all properties an object actually has is identical
to the set of all essential properties of the object. If one property is changed, then it
follows from this definition that the object is necessarily no longer the same entity.
For example, if any property of an ear of corn where altered in any way, such as one
kernel being moved one millimeter to the left of its current position, then the new
object is not the ear of corn that existed before the alteration. An ear of red corn is
not the same thing as an ear of yellow corn even though the origin of the red corn is
the yellow corn.

The benefit to critics of adopting a radical essence definition is that any trans-
fer of genetic material from one organism to another is unnatural; hence, morally
wrong according to the Unnatural Is Unethical Argument. Furthermore, the created
object is unnatural, which means it is morally bad. Since the fabrication of a trans-
genic organism necessarily is the transfer of genetic material from one individual to
another, then all organisms created in this manner are morally bad and their creation
unethical. Hence, it is unnecessary to consider the morality of transgenic organisms
on a case by case basis because all TOs are morally bad.

The insurmountable problem with stipulating that every bit of genetic material
is essential to an object is the fact it leads to obvious moral misclassifications. On
the same grounds as transgenics being unnatural, the creation of life through sex-
ual or asexual reproduction would also be immoral. As everyone knows, in sexual
reproduction, genetic material from the male is transferred to the female’s egg. What
everyone might not agree with is the claim that the resulting fertilized egg is morally
bad because it contains the transferred fundamental nature of the male. Hence the
creation was morally wrong, according to the Unnatural Is Unethical Argument
and the radical essence definition. The result not only is that procreation of non-
transgenic animals is unethical, but the creation of crops through conventional and
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organic breeding techniques is always morally wrong. Anything transferring DNA
would be impermissible and its products morally bad.

It is more plausible to assume that the essence definition’s proponents mean
something less extreme when they talk about essence transference when transgenic
organisms are developed. Comstock focuses on the narrower meaning there is some
property or properties “which all and only the members of [a] species possess . . .

some characteristic unique to and shared by all members of the [species] which
explains why they are the way they are” (Comstock 2000b, p. 190). According
to this definition, in order to be a species’ member, the individual must have the
same individuating species’ characteristic as all other individuals of that class. But
Comstock is correct in arguing that no species has a “single essence identifying all
[members of that species]” (Comstock 2000b, p. 191).12 Hence, this version of the
necessary-characteristics-for-species-membership position can and should be read-
ily cast aside.

Unlike Comstock, however, I will suppose that there are combinations or clusters
of characteristics that are sufficient to being a member of a species.13 In order to be
able to classify an organism as belonging to one species rather than another, there
has to be a set of characteristic combination sets that allow us to distinguish between
species. In other words, there could be many different sufficient sets of characteris-
tics for a species, at the same time there is no necessary feature of a species other
than satisfying one of the sufficient sets. In order to be a species member, an indi-
vidual must satisfy at least one set of possible characteristics that establishes the
bare minimum required to be a member of that species. For example, poodles and
Pomeranians are canines because each is a variety of dog, while a Siamese cat shares
some identical characteristics with dogs, but does not posses any of the sufficient
combinations of characteristics to be a canine.

In the transgenic organism debate, the claim might very well be that the genetic
material being transferred between species supports a set of characteristics sufficient
for membership in the donor’s species. The result is an organism that is now a mem-
ber of two different species: that of the donor organism and that of the recipient. For
example, it could be claimed that Roundup Ready wheat is also a variety of bacteria
provided that it satisfies one of the set of sufficient conditions to be a bacterium of
that type.

Another way of interpreting the essence definition is to state that although mem-
bership in a species merely entails satisfying one of the species’ sufficient sets of
characteristics, each characteristic in each set is essential to that set. If it is possible
to transfer some of an entity’s fundamental nature, then it must be that some, if not

12Comstock rejects this version of the Unnaturalness Argument on the grounds that genes can be
transferred without essence transfer, it is not proven that there are such things as essences, and “it
is impossible to identify the essence of a thing simply by describing its genome without describing
its environment” (Comstock 2000b, p. 191).
13This definition is sometimes called the “homeostatic property cluster view” (Robert and Baylis
2003, p. 3). I take it that John Searle’s cluster or family description of proper names is very similar
to this view (See J.R. Searle’s “Proper Names” Mind 1958, 67:166–73).
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all, of the characteristics in the set of intrinsic and indispensable characteristics are
also intrinsic and indispensable to the particular entity’s identity. For example, a red
ball must be red. If the color of the ball is altered, say to blue, the red ball has lost
one of its essential characteristics. When transgenic organisms are engineered, at
least one of the necessary characteristics for the sufficient set is transferred into the
recipient organism, thereby creating a new variation in both species. Although it is
controversial to assert that there are such simple essential characteristics of trans-
genic organisms,14 in order to fully develop the argument for this definition, it will
be assumed that there are such characteristics and they can be transferred to different
organisms and species when creating TOs.15

Although the change-of-essence-is-unnatural position can be strengthened using
either of the latter two interpretations of essence, an insurmountable problem is
immediately encountered. The essence definition makes the illicit assumption that
all essences or essential characteristics are morally good, and not altering them is
morally right. Instead what should be kept in mind is that all essences and essential
characteristics are, at best, intrinsically neutral and the relativistic circumstances
in which the species occurs generally determines if the essence or characteris-
tic is good or bad. Consider the HIV virus. In human beings, it is a devastat-
ing disease killing many people, especially in sub-Sahara Africa which currently
has 29.4 million infected people (UNAIDS/WHO 2002, pp. 17–20). However, for
primates other than human beings and chimpanzees there is little replication of
HIV-1 (Watanabe,www.the-scientist.com/yr2003/jun/research1_030603.html, p. 1).
In other words, this virus is not inherently evil in all situations although it pro-
duces devastating consequences in other circumstances. Moreover, if researchers
were able to alter the HIV virus’ fundamental nature using transgenic means so that
it could no longer negatively affect people, then it would be implausible to argue
that researchers acted unethically, although they changed the essence of the partic-
ular virus or the species. Hence, the transgenic organism’s context plays a vital role
in the evaluation of the morality of the organism and its creation. It is good or bad
because of what it does rather than what it is. As will be seen again, most of the
arguments for TOs being inherently bad are surreptitiously based on what they will
allegedly do in certain circumstances, such as destroying a particular environment
or species, rather than on their alleged inherent badness.

In addition, those who hold the essence definition and others like it seem to be
drawing conclusions based upon some sort of antiquated Platonic world view ide-
ology that does not represent what actually occurs. Part of the definitional problem
of what a species is stems from the fact that people often assume that kinds such as
species are natural with essentialist rather than conventionalist, definition. That is,

14Even the characteristic of being resistant to glysophate in bacillus thurigensis is complex.
15If it was maintained that it was wrong to transfer the essential characteristics of a sufficient set of
species characteristics to another organism, then the same problem that arose for the radical inter-
pretation would arise here. Creating new organisms with those characteristics would be morally
wrong or bad, even if it was not artificial.
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they believe that each kind of thing has an essence that is absolute and universal in
the same way that elements on the periodic table are absolute and universal.16

However, there are no eternal and unchanging Platonic Forms that are essential
to what a thing is, as can be seen through the problems posed by relations and
the Third Man Argument. Species and many other kinds are true most of the time
generalizations rather than being natural concepts. This is why there are at least
twenty-concepts of species and the “consensus among biologists is that no single
species concept will be sufficient for all situations” (Baylis and Robert 2006, p.
1). The most common definition in use vaguely defines a species as a “group of
individuals. . .that share certain morphological criteria that render them distinct from
other ‘species’” (Reiss and Straughan 2001, p. 61). The question, of course, arises
as to what this overly broad definition actually entails other than what the user wants
it to mean is hard to determine. Given the lack of consensus of the brightest minds
on such a vital issue, if there was a natural definition of species, then it would have
been found by now and be as controversial as the definition of hydrogen.

There is at least one plausible competitor to naturalistic definitions of species.
In his explication of a C.I. Lewis inspired Conceptualistic Pragmatism, Richard B.
Miller argues that the definitions of conventional kinds such as species should be
evaluated on pragmatic grounds.17 According to Miller, “Human beings are tool-
making animals, and concepts are intellectual tools” (Miller 2009, in press, p. 12).
Therefore, the value of a concept in a particular situation is determined by how
useful it is in those circumstances. Moreover, concepts are neither true nor false as
propositions are but rather are “wise or unwise” choices (Miller 2009, in press, p.
11). That is, the wisdom of selecting a concept is based in part upon the purpose the
individual or group has in wanting to make a kind distinction in the first place. If the
concept better fulfills that purpose than does a competitor, then the former is a wiser
selection than the latter. The definition of what it is to be a species, on these grounds,
would be determined by the situation and what needs to be done. The concept that
should be picked is the one that will work best in the situation, although it might not
be the wisest choice for all situations.

Although some might argue that adopting a version of Miller’s alternative method
for defining kind terms invites a relativism which will undermine my fundamental
assumption that an adequate ethics is practical, nothing can be further from the
truth. Admittedly it would be simpler for moral decision making to have natural
definitions that a person could reject only if he was willing to have his position
labeled irrational, and therefore justifiably ignored. However, as has been stated in
the Introduction, for controversial issues it is always better to use what is actual and
practical rather than creating a perfect non-existing world solution for a real world
problem.

16I am grateful to Richard B. Miller for his examples and helping me explicate his work in this
area.
17Bernhard Glaeser argues that nature is a cultural concept whose meaning changes according the
culture and situation. Nature is real, but its reality is one that has been molded by human feeling,
perception and thought (Glaeser 1995, p. 146).
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Once the situation has been stipulated, reasonable people can discuss how con-
cepts should be defined given the purpose each has to want a differentiation in the
first place. Ad hoc definitions that serve the sole purpose of attacking or supporting
technology are less useful and wise a choice than those that produce better results,
i.e., generally, a definition that works in more ways for more people in the same
situation. Consider the definition of species. Those who endorse transgenic technol-
ogy could eliminate the definition of species entirely or make it so vague that it does
no work. On the other hand, those oppose transgenic organisms could stipulate very
restrictive definitions to support the arguments about species’ integrity. Neither of
these is as practical a definition as one based on the best scientific and other relevant
evidence that both sides and everyone else can use to classify entities and discuss
the debate over transgenics. The concept of species, for example, has a conventional
definition that contains natural elements. The natural elements are to be found in the
term’s deep scientific roots, such as the inability to interbreed.18

To determine which definitions are the wisest in a particular situation, I will once
again put forward PMC. If adopting a definition does not treat anything with intrin-
sic value as a mere means (QCI) and it is reasonable for a reasonable person to
believe that adopting and using the definition is likely to result in the best outcome
at this time (RPU), then choosing the definition is both wise and ethical. Ad hoc def-
initions, on these grounds, would not be wise because they generally are intended
to be used to stifle other reasonable people’s views from being expressed and they
rarely are useful beyond supporting an unyielding position. Although the combina-
tion of PMC and Conceptualistic Pragmatism are not a definitive answer for people
wanting universal, absolute answers to problems, it is practical and will be used
throughout the rest of this work.

3.5.2 Changing the End or Telos Definition

Comstock’s eighth argument provides the second complex definition of the unnatu-
ral. “To engage in ag biotech is unnatural because it is to change the telos, or end,
of an individual” (Comstock 2000b, p. 191).19 According to this meaning, certain
species and their members have teloi, which are inconsistent with their original, non-
artificial ends, forced upon them by researchers importing in new genetic material.
In other words, transgenic organisms are unnatural not because they are not being
used according to their actual ends but because they have corrupted ends. For exam-
ple, wheat, corn, and soybeans do not have the telos of being resistant to glysophate,
and are supposed to die when exposed to herbicide’s containing it. By giving these
crops the Round-Up Ready ability to live in glysophate’s presence, researchers have
illicitly altered the original crops’ end rather than merely interfering with it but

18I take Verhoog to hold a similar position on the definition of species (See Verhoog 1992).
19Michael W. Fox is a proponent of this argument and adds that changing the telos of a natural
object is “playing God” (Fox 1999, p. 4).
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leaving it unchanged. Hence, creating TOs is morally wrong, and transgenics them-
selves are morally bad.

Although UIU with the telos definition may appear initially plausible, it is impos-
sible to evaluate the combination without examining in more detail how “telos” is
being used. First, in order to determine if altering or replacing a telos is unethical or
even possible, it is necessary to know what end an individual or species qua indi-
vidual or species, respectively, has. Altering something’s telos has to be broken into
components which examine at least four types of objects: humans – potential and
actual persons; animals – capable and incapable of feeling pain; plants; and inan-
imate objects, such as minerals. There is a further classification of telos of each
individual itself – either as particular individual teloi or as a species being – and the
end of the individual in a biosystem or relative to its surroundings

Second, once the telos of an individual or species qua individual or species is
discovered, then there must be yet another classification of function of the object
itself and the end of the object in context of its surrounding circumstances, be it a
biosystem, environment, or something similar. A plant, for example, can have both
its plant end which does not depend upon the environment it is in, and a telos relative
to its environment. If a weed is merely a plant out of place, then some plants have the
end of being flowers in one biosystem, and weeds in another, while simultaneously
having the plant telos of survival and reproduction.

Third, in order to evaluate the unnatural as a change of telos definition and the
UIU’s soundness, it is necessary to consider the sources of each individual’s end.
Otherwise it will be impossible to determine if there is a telos being interfered with
and whether the interference is unethical. For example, human persons might be
able to give humans, animals, plants, or inanimate objects a telos. It might also be
the case that humans can naturally alter the end of any or all of the four types of
objects. Another possible creator source of a telos is the biosystem, which could
make the flourishing of the biosystem or nature as a whole, the end of all entities
within it. I will begin with the third issue, and then move to the first two.

There are four possible states of affairs for teloi and their sources.20 First, if no
telos exists, then there would not be a source. Second, a telos source might be inter-
nal to the object with the telos, which means the individual’s end is self-determined
in some way. Third, an individual’s telos might come from outside of the individual.
Fourth, the source of an end could arise from a combination of internal and external
sources. I will consider each in turn.

If there is no function, then the telos version of the Unnatural Is Unethical Argu-
ment can be efficiently dismissed. No end entails that there is nothing wrong with
interfering with an individual’s telos because there is nothing with which to inter-
fere. Hence, there is nothing unnatural about creating TOs or TOs existing.

20A thing cannot acquire an end through random generation. The design argument is based upon
a global or local design argument, which implies a designer, which might be God, nature, human
beings, or some intelligent entity. Unlike a designer, randomness cannot give an end to an object.



3.5 More Complex Meanings of the Unnatural 113

If an individual decides its own telos, then the source of the end is internal. This
interpretation borrows heavily from Existentialism, which states that there is no
worth in the universe until the individual chooses to create value for his universe
(Sartre 1956, pp. 144–5). Individual choice is the only mechanism to confer worth,
and that value is subjective to the individual. Some might choose to make their
families the most valuable entities in their universe, while others decide that their
careers have ultimate worth. If each telos is created in this manner, then there is no
end for an individual until the individual chooses it freely for herself. Moreover, if
she values consistency, then it would be unnatural for her to change or interfere with
her self-imposed telos once it is established.

Internal sources of telos are not going to offer much assistance to those who
oppose transgenic organisms for several reasons. First, non-thinking entities, such
as hammers and plants, cannot choose functions for themselves. Rather, they either
do not have a telos or some external thinking thing has to impose or assign an
end to them. In either alternative, creating transgenic crops or other non-thinking
organisms does not necessarily interfere with their end in any way. Once again,
a telos’ non-existence entails that there is no end with which unethically to inter-
fere. If someone has already imposed a function on the entity, then using it in
ways that are inconsistent with that original purpose would be unethical, accord-
ing to this definition and UIU. However, a thinking thing imposing a telos upon an
unthinking thing clearly is an external source of a telos, which will be considered
later.

Furthermore, since it is at best difficult to believe rationally that animal life-
forms, with the exception of humans, have the ability to make choices to create
their own end, then it is not obvious that their telos is altered or interfered with in
any way. To have an internally generated telos would seem to require some form
of rationality. Once again, if a telos does not exist, then it is impossible to interfere
with it.

Of course, someone might object that primates, and maybe other animals, do
make rational choices based upon beliefs they hold. However, a telos, as it is used
in arguments against transgenics seems to entail more than merely being the imme-
diate goals for the entity. A hungry primate might have the end of becoming a fed
primate, for example. A telos, on the other hand, is an object’s purpose or function;
it determines what the thing is. It is part of their identity. People, for example, can
reasonably decide who they want to be as a type of person, e.g. scientist, parent, or
married person, but an animal does not make choices about lifestyles affecting what
they are as a member of that species. Hence, only a person can internally generate a
telos for herself.

Second, if a telos is whatever the individual selects to impose upon herself, then
thinking entities can permissibly change their internally generated ends at will. If
they expressly decide to become a transgenic organism or it does not matter to them
if someone makes them into a TO, then their original end has not been interfered
with illicitly. In addition, if genetic material from a person is transferred to another,
then the individual can change the telos of the transferred DNA as she chooses. The
old function in both cases has been replaced with a new one.
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In fact, under the Unnatural Is Unethical Argument with the telos definition of
the unnatural, it would be morally wrong to prevent someone from fulfilling her
internally generated end of becoming a transgenic organism or changing the telos
of her genetic material, in the same way it is unethical to interfere with an internally
generated telos of not becoming transgenic. If someone interferes with the agent’s
end, when the latter has selected a particular telos for himself, then the former acts
unnaturally. Hence, the intervention is impermissible on the grounds of UIU and the
telos definition.

Of course, the problem with adopting UIU, the second complex definition of the
unnatural, and internally generated telos is it leads to serious ethical errors. The
mere fact an agent selects a telos for herself does not entail that pursuit of the end is
natural, much less good, nor does it follow that interference with the selected end is
unnatural or morally wrong. If a person has chosen an evil function for her life, then
it might be morally permissible, if not required objectively, for others to prevent
her from achieving her end. For example, if someone decides to be a drug addict,
then it is morally permissible, ceteris paribus, to stop her from being such a person.
The point is that the combination of the three elements – UIU, the telos definition
of the unnatural, and internally generated end – does not provide a mechanism to
distinguish good teloi from bad teloi. Instead all ends are misclassified by definition
as being good because they were internally selected by the thinking person. That
fact alone is sufficient for rejecting UIU, definition two, and this origin for telos.

A third possibility for the origin of teloi is from a completely external cause.
God, the natural environment, and even human beings are possible candidates for
the source of an individual, group, or species’ telos.21 For example, God might
create for a particular person his unique destiny, such as being the liberator of his
people at a particular time. God might also give to members of certain groups their
species’ telos. An alternative non-divine source is evolution, which cannot provide
an individual telos because it works on species, not individuals, but is a possible
origin for each species’ end. Evolution could “design” certain species to have a
particular goal such as being a dog or more narrowly, a hunting dog.22 Humans
could create new plant varieties with a new telos using conventional breeding or
give an individual entity a particular end, such as being a philosophy/ethics book
about transgenic organisms.

Unfortunately, before the morality of altering a telos caused by these sources can
be evaluated, there are two possibly unanswerable questions needing resolution.
First, it is vital to discover who or what is the source of a telos. Without knowing its

21Aquinas argues that the design of the universe, which necessarily implies at least one end, is an
adequate indication that God exists (Aquinas 1989, pp. 12–14).
22Evolution does not design any species for any end. It does have an influence on what species
survive in a particular environment. This very weak form of influence I will call design for the sake
of developing this argument.
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creator we cannot truly know what the end is.23 If the source is God, then the end
can be very different from that created by the natural environment. God can ordain
a particular telos for individuals as well as species’ telos, which the more general
natural principles cannot. After all, God as a person is able to address each individ-
ual rather than being limited to species or groups as a whole. Furthermore, a human
person could give a weaker end to an individual or group than the other two possi-
ble sources, in part, because of the relative powerlessness of humans in comparison
with God or nature. That is, a divine entity and nature have ability to perform more
complete changes than does a human person. However, human persons can plan for
the future, unlike nature, but not in the same manner an omniscient, omnipotent, and
omnibenevolent entity would. With inadequate evidence of the telos and source, we
cannot know what not to alter in order to act naturally; therefore, this ethical theory
is not practical.

The second impossible question to answer is what kind of justification can be
obtained to prove beyond a reasonable doubt whatever answer a person supplies for
the first question is in fact true? That is, can we prove the alleged source exists?
Second, if we can prove it subsists, then can we prove the alleged source actually
is a source of teloi? Answers to both questions are probably more than anyone can
conclusively establish to any neutral thoughtful person. The best that can be done is
to try giving the telos definition the fairest hearing possible by carefully examining
the evidence.

First, as philosophical history has made clear, it is impossible to prove that it is
rational to believe in a God who gives anything a telos, much less prove the existence
of such an Entity.24 Of course, the fact that no one can prove a particular being
exists does not mean that it does not exist. Epistemology is after all different from
metaphysics. If humans, rational belief and knowledge had never existed, objects in
the universe could and would have subsisted.

It is probably the case that faith, which gives no rational evidence to support or
defeat a hypothesis, is the only way to address the issue. Many people have great
faith in the existence of the Judeo-Christian God, but have no a priori or a posteriori
evidence for the existence of such a being. However, if there is no more reason to
believe there is a God or one that creates individuals and species with ends than to
believe the opposite, then it will have to remain an open question as to whether teloi
from this source exist. Therefore, due to the lack of evidence, to be rational, we must
withhold judgment both on God’s existence and Him/Her/It being the source of any
telos.

Even if it could be established to a satisfactory degree that God exists and acts in
this manner, there remains a vexing problem. If the particular individual or species’
end does exist, then how do we discover what that end is? No one knows what

23The only way around this problem is if the end is self-evident. The fact that people disagree
about what a thing’s end is, if such a telos exists, is sufficient evidence to prove that the end is not
self-evident.
24Although the problem of evil argument seems to be decisive to prove that a God with infinite
goodness, power, and knowledge does not exist.
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is in the mind of God or what His plans are for particular individuals, if any, so
it would be impossible to believe rationally an individual has a particular telos. It
would be simpler to discover an individual’s species’ telos because it would be gen-
eral to the species population and easier to identify as a species characteristic from
observing the members of the class. However, a divine end for the human race and
other species is not clear, once again, because of the lack of reliable evidence. There
are no a priori or a posteriori sources serving as adequate justification for proving
that there is a telos for the human race. The same holds true for all species. The
best many can do is to have devotion to the religious text they think is an adequate
source of information, but of course, that is a matter of mere faith and not rational
belief. Once again, we need rational justification for positions so that others in the
debate can at least understand why we hold our beliefs and act as we do when it
comes to controversial technology. Hence, given the position’s impracticality, the
possibility that God or any other supernatural entity is an external teloi source can
be legitimately placed to the side, and then the focus turned to something for which
we can provide at least some evidence.

Although it is clear that evolution exists, it is not obvious that general traits shared
within a species are the telos of the species.25 However, that is one way of interpret-
ing the telos objection. Roughly, this UIU argument using the second complex def-
inition and an evolutionary function claims that particular species have developed
through evolutionary forces to have particular traits or variations; hence, those traits
must be the purpose of the species. Wheat, for example, has characteristics allowing
it to grow and reproduce, but not allowing its members to be resistant to glysophate.
Therefore, creating variations of wheat with glysophate resistant traits is violating
the telos evolution or nature has conferred upon the species.

There are three problems in assuming nature over time gives entities their teloi
through evolution and other natural processes. First, there is the difficulty in know-
ing what the evolutionary end is for any individual organism. Some people point
to environmental and genetic advantages to every feature a member of a species
allegedly has. The reason humans walk upright, for example, is attributed to how
much fitter for survival members of the ancestral species were than those continuing
to perambulate on four legs. Although this is a plausible evolutionary explanation
for a species’ characteristic, descriptions of other features’ causes begin to move
into the realm of the incredible. At one paper I attended many years ago, a biologist
asserted that American males in their late teens and twenties like a lot of bass in their
music because evolution has designed them to prefer their groins being vibrated.
Those ancestors whose reproductive organs were stimulated by deep noises were
better fit to survive and reproduce for some reason the biologist did not explain. The
heightened ability to reproduce increased the ability to pass on their traits to future
generations as a result. Since males of homo sapien sapiens have the trait, then one

25Additional difficulties with using evolution to establish naturalness will be addressed in greater
detail in Section 3.6 of this chapter.



3.5 More Complex Meanings of the Unnatural 117

of their goals is to use the characteristic in pursuit of the ultimate goals of survival
and successful reproduction.

The explanation of the groin stimulation trait and its purpose seems to be an
instantiation of the old saying that a man who has a hammer as his only tool starts
thinking that everything looks like a nail. Basically, the speaker’s theories craft the
explanation of telos to fit the speaker’s biases rather than providing any useful,
objective evidence of particular ends. The fact that it is impossible to negate any of
the explanations shows that it has the same defective nature as claiming everything
that happens is God’s will. Moreover, many of the explanations seem the result of
biased speculation rather than anything supported by empirical or other acceptable
evidence. We need objective evidence so that we can make decisions that reasonable
people can appreciate.

There are two other difficulties with proving that nature through evolutionary
and other processes has created a telos for a species. First, for very specialized char-
acteristics, such as enjoying music with a lot of bass, it is virtually impossible to
establish what role evolution played in the causal chain. Although possibly correct,
the trait, if it is one, might have been accidentally acquired. Much like altruism and
caring for human beings, which do not seem to have an evolutionary advantage, the
characteristic might have hitchhiked on a strand of DNA containing the evolutionary
beneficial trait which was passed on after successful procreation. In addition, causal
sources, such as socialization in a particular society, could play a greater role in
trait acquirement than that of evolution. It might be that loving one’s groin vibrated
by bass notes improved survival and reproduction as well as socialization of young
males in a society or sub-society. Without knowing the actual causes, it is impos-
sible to determine what the end actually is or from where it originates. Unless all
human activities can be explained by evolution, which can only be done if there is
no other causal source beyond those of evolution, it is an open question as to what
an individual’s species telos is.

Furthermore, a telos based upon a species’ general characteristic might not be the
end for every member of the species. Assuming reproduction is one of the ultimate
teloi of homo sapien sapiens, then homosexual humans do not share their species’
end with the heterosexual members. If an individual is homosexual as a partial result
of natural processes, then being homosexual is a variant for the species. Hence, it is
difficult to determine if there is a telos for all members of a species because there
appears to be no one characteristic shared by all members of the species (Comstock
2000b, pp. 66–7). If every variant has its own end for the species, then for however
many variants there are, there is at least the same number of teloi. One evolution-
ary explanation for an end within a species is therefore not going to apply to all
members.

In addition to the other problems of externally created teloi, assuming biosystems
are the sole or partial source of a telos causes yet further difficulties. In order to
understand all the ends of a species or individual, then it is necessary to stipulate
that the biosystem in which the species or individual exists. In any biosystem, an
end of the individual or species is the role it plays within the particular system. For
instance, in some schemes, corn is a crop with all that is entailed by being a crop.
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However, if a field is planted with wheat, then volunteer corn plants growing from
the former year’s plantings are weeds, which mix with or contaminate the wheat. If
an end is defined relative to a biosystem, then it is clear that altering or interfering
with a telos means that the role the individual or species plays in the biosystem is
altered or prevented from occurring.

One of the main drawbacks to defining the telos relative to a biosystem is the
combination of UIU with this definition leads to a severe misclassification. Since
this definition and argument has the same defect, as seen previously, of not being
able to sort the good from the bad teloi, it follows that a bad telos in a biosys-
tem should not be altered even if it destroys the system or morally valuable entities
within it. Our interference is unnatural in this line of reasoning; so, obviously, some-
thing is wrong when an argument states it is unethical to protect oneself and others
from undue harm merely because of the impact on a relative telos.

The fourth and final telos source possibility is a combination of internal and
external origins. It might be the case that some outside source determines the partial
end of an individual or the individual’s species, while the individual itself has some
ability to alter its own function.

The problem arising in this alternative is to identify the possible sources, prove
their existence, and establish to what the extent they determine an individual’s par-
ticular or species telos. How much of the end is determined by the outside source?
What parts of the telos are under the control of the external source and what is
under the control of the individual itself? These questions must be answered before
we can take seriously the argument that altering or interfering with a telos is some-
thing wrong to do. But discovering the answers to these pressing queries seems as
likely as proving that one moral theory is the one and only legitimate one. Much of
any proponent’s justification could be claimed to stem from their unconsidered ide-
ologies. Hence, there appears to be insurmountable evidential problems rendering
this definition of the unnatural too problematic for adoption, but perhaps the fault
here lies with a lack of imagination.

The extreme difficulty of finding adequate proof for a fundamental assumption
should not automatically bring to closure investigations on subsequent issues. The
fairest course of action in moral controversies is to examine fully a position to deter-
mine if it has anything useful in it that will help to find and justify solutions. Granted
the low plausibility of UIU and this definition given the above problems, to dis-
cover if they have any possible value, we should assume that someone might be
able adequately to answer the source question, and then see if there is another insur-
mountable problem awaiting this argument and definition. If there is a source(s) of
teloi, then the next query would be about the teloi for various classes of objects.
More specifically, what are they? Without knowing the teloi, we cannot know if
transgenic organisms or biotechnology violates them.26

As stated previously, one factor of the UIU’s telos version requires much greater
analysis to discover and prove the end for various entities in the environment. There

26A more in-depth development of teloi will be made in Chapter 4.
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are at least four different categories of objects that could have teloi: non-living,
plants and non-sentient animals,27 non-human animals – which for expediency’s
sake I will merely call animals from now on to distinguish them from the last cat-
egory – humans. It would be easiest to base both categories’ telos on Aristotle’s
work.

First, since they are incapable of thinking in any manner, non-living entities, such
as rocks, have external sources of teloi – provided they have a telos at all. Human
beings, for instance, can assign a telos to a rock, but the rock cannot adopt a telos
for itself.

The other three categories of entities, which are being currently assumed to have
ends, are more plausible candidates for having species and individual telos, regard-
less of whether or not the teloi are internally or externally generated. Plants have the
end of growing and reproducing, although it will not be decided here to what degree
they are required to do either. Unlike plants, sentient animals not only have the telos
given them by evolution and nature over time – to survive and reproduce – and their
role in the biosystem, but also from the fact they can feel pain or pleasure. One part
of the animal end is the avoidance of pain and the pursuit of pleasure, although the
former seems to be more important than the latter. After all, it is possible for an
animal to have a subsistence or minimal utility flourishing life without pleasure, but
impossible for it to have such a life with constant pain or if the amount of pain out-
weighs the pleasure in the creature’s life (Parfit 1992, pp. 357–8). Regardless, each
telos would have to be consistent with the flourishing of the group’s members.

Finally, humans have the telos of animals, in addition to that conferred upon
them by the fact they have free will and rationality. Many people have believed each
individual qua that individual or qua species being has an end or purpose in life
to fulfill (Aristotle 1941b, 1097b 23-1098a 18; 1941c, 198b1-17; Aquinas 1989,
pp. 13–14; Rollin 1996, pp. 29–30). For Aristotle, each person as a member of the
human species has the ultimate goal of a good life (happiness/flourishing), which
can only be achieved by developing and using his theoretical reasoning capabilities
to a great extent (Aristotle 1941b, 1097a 35-1097b 22).28 Let us call a general end
of this type a species telos. From the fact there is a natural and good telos for each
individual, it follows that if an individual acts to fulfill the purpose, then his action is
natural and morally right (Aristotle 1941b, 1094a 1–3). After all, if the end is moral
and an action is a true means to achieve the end, then the action must be ethical as
well. In the case of human beings, developing and using their theoretical reasoning
capabilities must be morally right. Moreover, the means to the end of humans is
obligatory because it is the only way to achieve true happiness. Adopting a portion

27“Non-sentience” as used here means not able to feel pleasure or pain. Sentience is being able to
feel pleasure or pain.
28There is a tension between the definition that Comstock uses and that of Aristotle. Comstock
refers to the end of the individual, while Artistotle’s refers to the end of groups. More precisely of
groups of individuals, which seem to be divided along the lines of species boundaries, such as in
the case of humans. In order to examine fully the issue of end, both types of end will be evaluated.
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of Aristotle’s position, the end of all humans seems plausibly to be a good life,
which means a happy life or a flourishing life, which is already part of PMC.

In addition to a telos as a species being, there are other teloi types an individual
can possess. First, a particular individual might have a unique or particular purpose,
such as being the dutiful child of a particular person. Let us call these types of ends
particular or individual teloi. Second, individuals might also have teloi because they
are a member of some group other than a species. For example, if an individual is
an aristocrat, then she might have the telos of noblesse oblige. Ends an individual
has due to membership in a group other than species will be called group teloi.

One interesting feature of the human telos is that it is unclear how anyone can
alter any person’s end as a species being, including herself. As a species being, all
humans have the ultimate end of happiness. Each person can achieve this telos or
not, but they cannot change the end. Furthermore, one agent can prevent or interfere
with another person achieving the end of happiness, but the telos does not change.
In order to strengthen Comstock’s definition, what should be included is definition
pair four from above: one agent attempting to stymie or interfere with another from
achieving the latter’s species’ telos is unnatural. The new definition will read, in
part, “it is to change the telos, or end, or to attempt to prevent the achievement of
the end of an individual,” instead of the current “it is to change the telos, or end, of
an individual.”

Although changing the species telos for people does not seem possible, altering
the individual’s particular function is. Consider the Christian belief that Jesus’ par-
ticular end of offering salvation through his death to those who believe he is the
Son of God. When the devil tempts Jesus, he is attempting to alter Jesus’ individual
telos (Bible, Matthew 1974, Ch. 4). By trying to corrupt Jesus from his purpose, the
devil hopes to change his end from salvation to something evil. If individual people
have individual ends in addition to their species’ telos, then these idiosyncratic teloi
might be capable of being altered. If someone is a Great Person, such as Martin
Luther King, Mohammed, or Confucius, who is the only one able to lead her soci-
ety to great social change, then she could modify her function by not performing the
actions necessary to enable her to achieve her ends. Moreover, others can change
her teloi by destroying the characteristics she needs to fulfill her individual end as
the Great Person.

The problem with all of the teloi mentioned above for the four object categories
is they do not seem to be the proper type of telos to make the Unnatural Is Unethical
Argument work. That is, a telos must be something which if violated or altered is
clearly morally wrong at all times and in all situations. However, the ends above
can be violated or altered and the violation is not clearly intrinsically wrong or
right. Plants can be prevented from reproducing or growing, without doing anything
wrong, even prima facially. Grinding wheat seed to make flour to feed starving peo-
ple, for instance, is morally right, ceteris paribus. Placing animals in pain for med-
ical testing in order to help humans eliminate diseases such as AIDS, tuberculoses,
and so on is something few would find morally objectionable. Hence, altering or
preventing an individual from realizing its end is not in and of itself morally wrong,
especially when considering those objects without cognitive faculties of any sort.
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Furthermore, UIU with the telos definition of “unnatural” is ineffectual in attack-
ing the morality of transgenic organisms or their creation. It is a fact that TOs can
satisfy the telos of their category, regardless of whether or not they are plants, ani-
mals, or even human beings.29 First, transgenic crops have the designed end of sur-
viving and reproducing, which they seem to do very well. Moreover, just as conven-
tional or organic crops are, transgenics are either crops or weeds in the biosystem
according to the relative biosystem in which they are located. In other words, they
are no different on these grounds than conventional and organic crops. Transgenic
animals, as do their conventional and organic counterparts, have a telos of repro-
duction, growth, avoidance of pain, and pursuit of pleasure. They also have iden-
tical teloi to conventional and organic. In fact, transgenics might be engineered to
better fit their environment than those produced by other means, as in the case of
enviropigs (Strieffer and Ortiz 2002, p. 2). This means they are superior at fulfilling
their teloi to other creatures. Finally, transgenic human persons, if they still have the
intellectual ability as non-transgenic humans currently in existence, would be able
to achieve all the teloi in their species end, while creating ends on their own.30

The only way the telos argument is effective as an objection is if God or some
other divine entity with appropriate power, or nature itself, gave the individuals a
telos not to be a transgenic organism. That is, the recipient organism had a function
not to be a transgenic, which is altered or interfered with when the individual is
made into one. But this almost tautological claim would require a massive amount
of evidence to overcome its ad hoc quality. If it is difficult to prove from observation
that entities have a telos, such as growing and reproducing, in the first place, it would
be next to impossible to establish if it had the very specific end not to be a transgenic
organism, much less convince anyone other than another non-rational or irrational
believer that this is the case.

If UIU with the telos definition is broadened to include the species qua species
end rather than merely that of individuals qua individual or qua species being, it
would still remain useless for rational discourse purposes. To date, no new species
had been created by transgenic technology. Rather one species is modified by some
genetic material from another species, but the new organism is still the same species
as the former, albeit a new variation. Hence, the species’ telos does not change.
If there are teloi, then plants still have the end to survive and reproduce, animals
have theirs, and so on. Furthermore, creating transgenic organisms in this manner

29There are no human transgenic organisms of the type of TO under discussion in this work. Of
course, there are a large number of transgenic humans created through the old fashioned method
of procreation.
30If human beings are created to be mindless servants or sources for organ donation, then there
will be difficult ontological questions to answer, such as whether or not an engineered being has
the end given to it by its engineer or if it has been harmed by not being allowed to have the end
of non-engineered beings. The problem becomes more acute if the being is engineered to have a
life worth living, according to how that is defined by Parfit, but never achieves the level of a full
person. Since the almost human TO was never going to be a person in the first place and it has a
life worth living, then is it morally wrong to create it?
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is merely a mirror of microevolution. Microevolution produces the same results as
transgenic engineering, although the former takes a much longer period of time to
accomplish its results.

Even if a new species is created, it does not follow that the recipient’s species
telos has been altered or interfered with unethically. Rather the old species still has
its old end, while the new species has the new end given to it by its creators, as well
as that of the more general ones found for that type of thing: inanimate, plant or
human. New plant species, for example, still have the universal plant telos of grow-
ing and reproducing, although their individual species’ telos might be a little differ-
ent from that of their ancestors. Hence, part of the new end is not altered or interfered
with by transgenic engineering but created for a specific purpose. The telos is in part,
then, whatever the researchers intend for it to be. Given the exhaustive examination
of it and the failure to find one plausible interpretation, it is clear that “changing the
telos” and UIU is not a practical objection to transgenics or biotechnology.

3.5.3 The Crossing Species Boundaries Definition

Comstock’s ninth argument is based on the third complex definition of “unnatural.”
According to some opponents of transgenics, “[t]o engage in ag biotech is illegiti-
mately to cross species boundaries” (Comstock 2000b, p. 193).31 Putting aside for
the moment the new way to define terms discussed in Section 3.5.1, I will assume
the crossing of species boundaries refers to a species being fixed and immutable32 as
shown through the inability of members of different species to transfer DNA unique
to their species through non-artificial processes, such as sexual reproduction. In fact,
not being able to interbreed is generally one sign that a new species has evolved from
its ancestral species (Curtis 1972, p. 520). The argument, hence, is one based upon
evolution and evolutionary mechanisms. In order for this definition to be plausible
it will have to avoid empirical mistakes about evolution’s principles and processes,
and not assume moral conclusions from evolutionary theory.33

The broad interpretation of the unnatural as DNA transfer across species bound-
aries can be attacked in two different ways. First, Comstock adequately addresses
the scientific deficiency of the argument by showing that different species can inter-
breed to create a new species through sexual reproduction. Therefore, it is possible
to have two species involved in DNA transfer, and people say little about its unethi-
cal nature.

Also, although unmentioned by Comstock, species are not genetically isolated
because horizontal gene transfer exists (Reiss and Straughan 2001, p. 61), but to
what extent the phenomenon occurs and its impact on evolutionary processes is a

31See Michael W. Fox, p. 7 for example.
32This definition can be found in Rollin (2006, p. 141).
33If illegitimately means unethically, then UIU with this definition becomes a tautology. Hence, I
will only interpret the definition in ways that allow it to add something to the debate.
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matter of debate.34 Viruses, for example, transfer their DNA into that of their host
cells, which can cause the host to become ill. The new genetic material or resilience
to the illness could very well create a new variation in the species over time. Hence,
if “illegitimately” in the third definition refers to evolutionary processes preventing
gene transfer between species, then this UIU argument against transgenic organ-
isms fails. Since this phenomenon happens in nature, regardless of reproduction or
artificial intervention, then horizontal gene transfer is a natural process.35 The mere
fact that transgenic organisms are created through artificial genetic transfer rather
than non-artificial horizontal transfer is an insufficient reason to judge TOs as inher-
ently bad and their creation morally wrong for reasons stated earlier. After all, if
merely being artificial is sufficient to make something morally bad or wrong, then
the unjustifiable conclusion follows that all human activities and their products are
unethical.

The use of the word “illegitimately” implies another interpretation. An illegit-
imate transgression could mean a violation of a non-artificial process, or a new
species is created which could not have come about through evolutionary pro-
cesses.36 That is, certain gene transfer across species is possible without human
assistance, while others are not. It is only when a TO that could not have occurred
without artificial transgenic methods is brought about that the natural process is vio-
lated unethically. For example, Golden Rice had to be created from the rice genome
being modified with one bacterial and two daffodil genes because the required vari-
ation could not have occurred through non-transgenic means (BIOTHAI et al. 2001,
p. 1). Let us focus on the issue of generating from the DNA of two species a new
organism and species that could not have existed through non-artificial horizontal
gene transfer or interspecies breeding.

There are four problems encountered by defining the unnatural as the artificial
transfer of genetic material between species that could not have otherwise occurred,
which have already been stated. First, as to the concerns about a new species being
created, the fact is no new species is fashioned in the process.37 The second problem
with this “unnatural” definition is if we are truly concerned about what is a natural
action and product in the environment, then we cannot merely assert that sexual or
asexual reproduction without gene splicing is natural and gene splicing is unnatural,
and then stop at those two conclusions. The third difficulty with the definition is

34See the articles by Michael Syvanen for an excellent introduction to the controversy.
35Richard Sherlock rejects the isolationist argument on much the same grounds in his excellent
article examining genetic trespass and subtle definitions of the natural/unnatural (Sherlock 2002,
p. 154).
36The issue of evolutionary arguments for and against transgenics will be addressed in much
greater detail 3.6
37If it turns out macroevolution is the process critics are concerned about violating, then as long as
researchers do not do that, then their activities are not illegitimate under this argument. See Chapter
4 for more information.
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even if we ignore the fact that homo sapiens acting within the environment is nat-
ural because it is a partial result of evolutionary processes, there is still the matter
of whether unnatural actions and their products are inherently unethical. Fourth, the
definition of species is relative to the circumstances and the purpose of the word. In
one situation, species defined on the grounds of inability to sexually reproduce is the
most useful definition, while in other circumstances, another meaning is more expe-
dient. Hence, this definition also fails to establish the unnaturalness of transgenics
or any biotechnology, for that matter.

3.6 Arguments from Evolution

As has been clearly demonstrated so far in this chapter, in bioethics and technology,
and its subfields of biotechnology and transgenic organisms, there are a number of
instances in which one side of an issue employs moral and scientific principles and
arguments to support their conclusions without really understanding them.38 The
focus of unnaturalness and transgenics was on whether such technology was intrinsi-
cally unnatural based on a false Platonic ontology that assumed that all objects have
functions and that unambiguous essences exist that allow us to delineate clearly.
A species’ boundary transgression, telos alteration, or essence transference were
sufficient to make a transgenic organism inherently bad, at least in some people’s
minds. These arguments were shown to be baseless on the grounds of internal incon-
sistency, factual errors, and impracticality.

Evolutionary theory is another case in point of misused science. Critics of
transgenics sometimes claim that the creation or existence of TOs violates natu-
ral evolutionary processes. From there, they argue that any action or object vio-
lating evolution in some way is unnatural and the unnatural is morally wrong or
bad, respectively; hence, transgenic organisms are morally bad and their creation is
morally wrong. On the other hand, some proponents of transgenics contend that sci-
ence has naturally evolved to the point in which transgenic organisms can be created
and sustained. Since TOs are part of the evolutionary process, they must be natural;
hence, transgenics are morally good. Unfortunately for both, each argument makes
one of two mistakes. Either the argument is empirically mistaken about the violation
of evolution and its mechanisms, or evolutionary mechanisms actually are broken,
but the transgression is irrelevant to morality.

Before examining the evolution arguments in favor of and against transgenics, it
will be helpful to briefly described evolution, how it works, and some moral facts to
note about it.

38Other types of transgenic organisms will prove more problematic than plants. Plants after all, do
not have the capacity to feel pain or pleasure and certainly do not have rational thinking processes.
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3.6.1 Evolution: A Primer

First, the theory of evolution holds that both the diversity and similarity of all living
organisms result from the same process. Evolution occurs when there “is a change in
the gene pool of a population over time,” where the gene pool is the set of all genes
of a species or population (Colby 1996, p. 1). Evolution tends to preserve traits con-
ferring an advantage to a species, i.e., those enhancing survival and reproductive
success. These traits are usually passed by the fitter members of a species to their
progeny. Organisms more fit to survive in the environment are more likely to con-
tribute to the gene pool of the succeeding generations than those less fit, where the
fitness of an individual is determined by its relative contribution to the gene pool of
the next generation. Hence, a species’ gene pool will change over time as the genes
from the fitter organisms predominate over less fit genes. Eventually the changes in
gene pool, in part due to environment, competition, and predation pressures, will be
sufficient to create a new species from the old, the latter of which will eventually
become extinct (Curtis 1972, p. 532).

There are two types of evolution. First, microevolution occurs when there have
been significant changes in the gene pool of the species, but not a sufficient amount
to make the result a new species unable to reproduce with the old. For example,
English moths underwent microevolution when darker members predominated over
lighter ones as a result of pollution pressure from coal burning and soot on the
trees on which the moths rested. Furthermore, when local coal use was reduced, the
moths microevolved again. This time, white members were favored over darker ones
because the tree bark was once again mostly white. Since microevolution occurs
relatively quickly, especially in comparison to macroevolution, it is the only type of
evolution observable by human beings.

Macroevolution, on the other hand, is much slower process and creates a greater
alteration in species than does microevolution. Macroevolution forms a new species
from a previously existing one, in the process of speciation. The two types of spe-
ciation are allopatric speciation, in which two or more groups of one species geo-
graphically split, and then evolve to a point in which they cannot interbreed, and
sympatric speciation, in which two subpopulations become reproductively isolated
without first becoming geographically inaccessible (Colby 1996, pp. 21–2). For our
purposes here, we will use PMC to stipulate that, roughly, a new species is cre-
ated from the old when members of the two groups can no longer interbreed (Cur-
tis 1972, p. 520). Generally, since the DNA alterations required to generate a new
species move at such a slow pace and in infinitesimal increments, researchers can-
not observe macroevoluton from start to finish. However, using abductive reasoning
and available empirical evidence, the best explanation for the current species and
environment is macroevolution.

The five mechanisms of both types of evolution are gene flow, recombination,
mutation, genetic drift, and natural selection. Of the five, gene flow, recombina-
tion, and mutation can increase variation, while natural selection and genetic drift
decrease it. Gene flow occurs when members of a species migrate from their estab-
lished geographic area to a new one, and then mate with members of the same
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species. Gene flow can also occur in horizontal gene transfer in which distantly
related species from the same geographic areas reproduce (Colby 1996, p. 9).
Recombination happens through “the process of meiosis . . . [V]ariations arising
from mutations are reshuffled, worked into the gene pool, and so brought into new
combinations with other genes, eventually giving rise to new phenotypes” (Cur-
tis 1972, p. 496). One method of recombination is sexual reproduction occurring
between mothers and fathers from the same or different geographic areas. Finally,
deleterious, beneficial, and neutral mutations arise when the cellular machinery
copying the DNA makes a mistake and produces a novel genetic combination
(Colby 1996, p. 10).

One argument against transgenics involves the reduction of diversity, but natu-
ral selection and genetic drift can decrease variations in a species as well. Genetic
drift is a random event in which “certain alleles tend to get lost or are overrepre-
sented” provided that the population is sufficiently small (Curtis 1972, p. 508). Nat-
ural selection, the only mechanism of adaptive evolution, generally either causes
a beneficial mutation to fix in the species’ DNA, which increases the population’s
members’ because of that variation, or deletes deleterious mutations, so that the lat-
ter do not become fixed in the species’ genome (Felsot 2002, pp. 5–7).39 However,
natural selection does not necessarily lead to a population with an optimal set of
traits, although they might be almost as good as those of the optimal set (Colby
1996, p. 7).

Granted it would be beneficial to a species for natural selection to confer upon
it every conceivable useful trait, the process can only distinguish between exist-
ing variants. Beneficial characteristics not part of the existing variants will not
be selected because they cannot subsist given the particular species’ genome. For
example, it might be beneficial for deer to have skins impervious to bullets and other
projectiles, but the species does not have the genetic variation that can be selected
for the physical feature (Colby 1996, pp. 5–7). In other words, natural selection can
only work with existing DNA combinations; it cannot create a new one based on
how practical it would be.

Under natural selection, a common condition for all organisms is population
growth tending to far exceed the available resources of the geographic area, which
entails that more offspring will be produced than can survive. Furthermore, compe-
tition for resources increases as the amount of available resources decreases, ceteris
paribus. The environment, hence, helps drive the origin of all species through the
gradual accumulation of those traits steadily improving fitness over time for that
particular environment. Of course, if this intense competition pressure was non-
existent, then new traits would not necessarily become universal in a species. There
would be no genetic advantage to having that characteristic over another neutral
one; so, there would be no reason for one to be selected and fixed in the genome
over another.

39It should not be thought that natural selection is a force in the same manner as gravity. Rather
natural selection is an effect.
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Moreover, an organism’s success in reproduction will affect the organism’s con-
tribution to future generations. The less successful the organism is, then the less
input it makes in its offspring, to their offspring, and so on. Those organisms most
successful in reproduction will have the greatest probability of contributing to future
generations because of the simple fact that they can pass more of their genetic mate-
rial into the gene pool than can those with less useful characteristics.

When evaluating moral arguments about technology, biotechnology, and trans-
genics, it is important to remember that evolution is a theory about a process popu-
lations undergo, and not about individual development (Curtis 1972, p. 498). Species
or populations, not individuals, evolve. Furthermore, the only way a single organ-
ism of a species can have the essence of the entire species is if there is no variation
within the population. That is, each species’ member has to have the same genome
without alteration. However, the only time members have identical overall DNA is
in the case of identical twins or siblings. Moreover, there is generally a great deal
of variation in the DNA of members of a species, with each member having its
unique genome (Colby 1996, p. 3). Hence, moral conclusions about one member’s
particular genetic code cannot be extended to include all members of the species.

Another fact to keep in mind is that evolution is not a form of progress. Many
people believe the new species have to be an improvement over those from which
they descended because the new species is generally fitter for the environment in
which it evolved than the former. However, in the moral sense, the belief is false for
a number of reasons. First, “Populations simply adapt to their current surroundings.
They do not necessarily become better in any absolute sense over time” (Colby
1996, p. 2). That is, new species are not morally better than their predecessors nor
are they better physically than what came before. It should always be remembered
that the species has to be judged according to the environment in which it exists. If
the environment changes, then what was best fit in the former environment might
now be less fit than a competitor.

Second, natural selection and evolution do not select qualities to maximize for
upcoming utility. They cannot plan for a beneficial future of any species. Alterations
in species result merely as responses to current conditions, not future ones. If natural
selection could maximize utility, for example, then it would have modified people
prior to being exposed to pollution created in the post-industrial age. People would
have been able to withstand exposure to radiation and other current pollution prob-
lems than they currently can (Colby 1996, pp. 20–1). Hence, just because a species
is the result of natural selection and evolution does not entail that it is morally supe-
rior to other species or has any special role to play now or yet to come.

Third, under evolution, all organisms are self-interested only in the sense that
they do whatever is necessary to maximize their long term interest of inclusive fit-
ness.40 In other words, they try to survive and mate as often as possible. This is not

40Inclusive fitness is a combination of direct and indirect fitness. “Direct fitness is a measure of
how many alleles, on average, a genotype contributes to the subsequent generation’s gene pool by
reproducing. Indirect fitness is a measure of how many alleles identical to its own it helps to enter
the gene pool” (Colby 1996, p. 6).
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a moral consideration unless the true ethical theory is egoism, which requires an
agent to maximize his self-interest every time he acts. However, egoism is contrary
to many legitimate moral intuitions, including but not limited to those underlying
Kantianism and utilitarianism. For example, respecting the intrinsic value of others
is right because it recognizes true value, rather than in the case of egoism in which
the agent should respect another if and only if doing so maximizes the agent’s utility.
People should not be respected merely as a means to another agent’s end.

Finally, organisms modify their environment in a number of different ways
(Colby 1996, pp. 3, 28; Curtis 1972, pp. 511–13). The modifications are done with-
out regard for morality, including the prudential egoism. For example, predators eat
their prey, which affects the number of organisms available as food resources to
them, and the reduction in prey numbers affects the prey species as well. The envi-
ronmental modification can be very bad in regards to the continued success of the
predator organism and its species. For example, if one species’ members deplete all
of their possible nutritional resources, then both species can become extinct, unless
the predator can find alternative means of support. Hence, the lesson to remember
is that evolution is not a theory incorporating moral aspects, but rather a scientific
theory about the origin of species.

3.6.2 Arguments Against Transgenics

There are four main arguments against transgenic organisms based upon evolution:
Usurping Nature, Genetic Instability, Abrupt Evolution, and Genetic Uniformity.
Whatever the particular variation, all of the arguments maintain that TOs violate the
evolutionary processes because their creation bypasses natural selection, gene flow,
and the other mechanisms of evolution. According to the second version of the UIU,
TOs are artificial or human made, and evolution is nature outside of human actions;
hence, TOs and their creation are morally bad or wrong, respectively. In this section,
I will consider each of the four arguments in turn. If the particular argument has
a unique problem, then the criticism immediately follows its exposition. General
problems faced by all four arguments end this section.

The evolution argument’s first variation, Usurping Nature, claims that researchers
are overtaking evolution’s role when they splice the genetic material from one
species into that of another in a manner evolution cannot duplicate.41 Since trans-
ferring genes in a way evolution is unable to replicate is unnatural, the researchers’
actions are morally wrong. Furthermore, the products of such activity must be
morally bad. The result of an unethical transgression of evolution continues to vio-
late evolution by its continued existence or the product of an unethical action is bad
because it bears the taint of the wrongful deed.

In order to fully understand this argument, it must be evaluated in light of the
two different types of evolutions: macro and micro. In order to use macroevolution

41The Playing God argument is a variant of this argument.
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in the argument, researchers would have to be creating new species which cannot
interbreed with others. There is some reason why people would believe the intro-
duction of genetic material from a different species into another would create a new
species because one species’ DNA plus part of another species’ DNA would add up
to something entirely new. Furthermore, the new species’ DNA code could not have
occurred in nature, since the original species could never have interbred.

However, new species are not being created with TO technology. To date, the
transgenic organisms reviewed by the various regulatory bodies, such as the USDA
and FDA, have been substantially equivalent to their conventional counterparts (Har-
lander 2002, p. 164S).42 Even though a genetic alteration has been performed to
create a new variation, transgenic crops can still cross-breed with their conventional
and organic counterparts, which is one of the risks often cited to prevent the formers
introduction into agriculture. Since the new and old organisms can still reproduce
with each other, then according to the tenets of evolution, they must still be the
same species. Hence, researchers are not usurping macroevolution when they create
transgenic organisms.

At best, transgenic organisms have undergone microevolution, much as the
English moths did during and after the Industrial Revolution in England. The moral
difference between the two examples of microevolution, some might cite, is that
transgenic organisms were designed to undergo microevolution, while the moths
were not. In the latter case, the moths’ evolution was a mere byproduct of pollution
in the area. No human being intended the moths go through the process of select-
ing for dark over white, and then again, white over dark moths. Hence, the change
was an accidental, indirect consequence of the actions of human activity in the area,
instead of being a deliberate attempt to bypass microevolutionary processes.43 On
the other hand, if researchers intended to create the evolved species from transgenic
alteration, then they have usurped the role of evolution or one or more of its five
mechanisms, in the process.

One of the strongest claims that evolutionary processes have been violated
depends on natural selection and the features which can be selected for in nature.
Recall that although a characteristic might be very beneficial for a species, it is not
possible for it to occur in species’ members if it is not already part of the species’
variations. Being psychic might be useful for human beings, for instance, but that
characteristic is an impossible variation for homo sapiens, regardless of what char-
latans claim and the self-deceived believe.

According to this criticism, transgenic organisms illicitly create features that
could not have occurred outside human intervention in the species’ DNA, which
cross the natural boundaries evolution has placed on each species’ genome.

42The Rivermouth Action Group, Inc. claims that “corn (maize) which has been genetically mod-
ified to act as an insecticide . . . is hardly ‘substantially equivalent’ to conventional corn” (RAG
2003, p. 2).
43This is not to assert that the pollution which stimulated the change in the moths is morally neutral
or good; merely that it was not morally wrong because it violated evolution in some way.
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Natural agents [such as viruses] exist which can transfer genes horizontally between
individuals. . .The natural agents are limited by species barriers, so that for example, pig
viruses will infect pigs, but not human beings, and cauliflower viruses will not attack toma-
toes. However, genetic engineers make artificial vectors (carriers of genes) by combining
part so the most infectious natural agents, with their disease-causing functions removed or
disabled, and designing them to overcome species barriers, so the same vector may now
transfer, say, human genes, which are spliced into the vector, into the cells of all other
mammals, or cells of plants. (Ho 1999, p. 2)

Not only does the process of engineering TOs violate natural selection and evo-
lution by inventing entities that could not have otherwise existed, it is also asserted
that there subsists a danger for those organisms consuming transgenic organisms.
There has been evidence of horizontal gene transfer from bacteria in the human
gut since the 1970s (Ibid., p. 4). More recently, British researchers have found that
the marker genes used to identify transgenic organisms cells can be horizontally
transferred to the bacteria in the human gut, which could adversely affect antibiotic
resistance (Vidal 2002, p. 1).44 This means not only have the intended species been
altered, but other species have had their DNA unintentionally changed in an illicit
usurpation of microevolution. Moreover, human beings and others might become
susceptible to viruses and other diseases to which they are currently immune due to
the violation of the natural genetic barriers already in place.

A second evolution argument against transgenic organisms, Genetic Instability,
involves the alleged relative volatility of transgenic organisms’ DNA in insuffi-
ciently controlled environments (Cummins 2002, p. 1; Perez 2000, p. 2; Lenski
1993, pp. 201–9).45 Under the mechanisms of evolution, such instability is weeded
out relatively early by natural selection without posing much of a hazard to the bio-
system.46

DNA transformation to make [TOs] is mainly by illegitimate recombination because homol-
ogous recombination is very weak except during meiosis. Higher plants seem to be more
genetically promiscuous during their evolution and take more foreign DNA than do other
kinds of organism. [TOs] are unstable in the first few generations because of the illegitimate
recombination. (Cummins 2002, p. 1)

The volatility of splicing genes from one species into the DNA of another makes
the resultant genetic material more likely to mutate than it otherwise would have.
Since so few mutations are beneficial to the species or organism, the resulting

44Michael Antonio, a senior lecturer in molecular genetics at King′s College Medical School,
London, states that the findings are significant, although there are a number of inadequacies in the
study (Vidal 2002, p. 1).
45Also see Jean-Claude Perez’s Planete Transgenique (Ed. L’espace blue: Paris, France, 1997).
46Michael Syvanen argues in a number of articles that horizontal gene transfer played a much
greater role in evolution than previously thought. He maintains that organisms that can incorporate
DNA from other species are fitter than those that cannot. Hence natural selection favors the former
over the latter. See Syvanen’s “Conserved Regions in Mammalian ß-globins: Could They Arise by
Cross Species Gene Exchange?”, “Cross-species Gene Transfer: Implications for a New Theory of
Evolution,” “On the Occurrence of Horizontal Gene Transfer Among an Arbitrarily Chosen Group
of 26 Genes,” and “Recent emergence of the modern genetic code: a proposal”
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organisms are harmed in ways they would not have otherwise been if evolution-
ary processes had been allowed to proceed naturally (Curtis 1972, pp. 146–7). The
deleterious mutations are less fit; hence, if scientists had not created a situation
likely to produce them, they would not have been able to pass their genes on to the
succeeding generation and harm the individual and its species’ gene pool.

Furthermore, the instability and bad mutations resulting from the genetic transfer
could cause an otherwise impossible super-weed or pest. Outside artificial interven-
tion, the variants for such a pest did not exist in the species’ gene pool as evidenced
by the fact that genes from another species had to be introduced into that of the
recipient species to create the desired TO. Hence there is greater risk created by
humans illicitly taking over evolution’s role when they engineer their new species
or modify the DNA of current species than would have otherwise existed if humans
had let nature take its course or only produced novel crops through the tried and true
methods of selective breeding.

Although there are the general objections to this evolution argument variation
that will be addressed at this section’s end, the second criticism has a particular
response unique to it. While it is true that the results of splicing genetic material can
be unstable, the volatility exists for a relatively short period of time. Seed compa-
nies and researchers do not want genetically unstable products to be released into
the market because it would affect the marketability of the seed or other product.
No producer desires a crop having a high incidence of mutations and related prob-
lems. Rather, producers and seed companies want a stable and dependable crop to
raise and sell. To ensure that the transgenic organism is a reliable product capable
of being marketed, the seeds are interbred until a stable line is produced. Hence,
the genetic volatility of transgenic organisms can be reduced to be no more than
that of conventionally created crop species, and if there is not a moral problem for
conventional and organic products, then there cannot be one for transgenics.

Miguel Altieri and Peter Rosset posit one of the more sophisticated variations of
the evolution argument, which is based on the acceleration of mutation fixation or
Abrupt Evolution.47 They claim that transgenic plants with Bt-pesticide will unethi-
cally alter the resistance of pests due to the rapid increase in gene fixation that could
not have occurred outside of illicit human interference (Altieri and Rosset 1999b).

In general, the greater the selection pressure across time and space, the quicker and more
profound the pests (sic) evolutionary response. An obvious reason for adopting this prin-
ciple is that it reduces pest exposure to pesticides, retarding the evolution of resistance.
But when the product is engineered into the plant itself, pest exposure leaps from minimal
and occasional to massive and continuous exposure, dramatically accelerating resistance.
(Altieri and Rosset 1999a)

Instead of allowing microevolution to take its relatively slow time in the course
of human history, transgenics are increasing the pace of species’ microevolution, in

47Philip Davies uses a form of Abrupt Evolution argument to attempt to justify his claim that
we should assume that each genetically engineered crop will have a significant impact on the
environment until it is proven not to (Davies 2004, pp. 74–5).
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this particular case, the resistance of pests to natural Bt-pesticide. Those members
of the pest species with greater resistance to the pesticide are fitter to survive and
pass on their beneficial characteristics to future generations, while those with lesser
resistance are not as likely to survive or reproduce. Hence, the species’ gene pool
will include resistance to Bt-pesticide, and eventually those individuals without this
genetic characteristic will be uncommon and unlikely to survive for very long in the
bio-system. Furthermore, the methods in place to prevent this disastrous microevo-
lutionary result from happening, i.e. refuge zones, are ineffectual (Altieri and Rosset
1999b). The overall result, it is claimed, is natural Bt-pesticide is rendered useless
for organic farmers, and a pest has been created capable of overcoming the defenses
of even the genetically altered crop.

In addition to insects, weed species have acquired the pesticide resistant gene as
a result of microevolutionary mechanisms, and might do so again in the future (Holt
2002, p. 47). In one case in Argentina, it is alleged that “[b]ecause of the evolution of
vicious new weeds, farmers have had to use two to three times more pesticides than
previously” (Branford 2002, pp. 1–2). Hence, weeds developed pesticide resistance
much more rapidly than they would have without the transgenic organisms passing
on their transgene to their weedy relatives. The result is a violation of the slow
speed which evolution generally moves in creating new varieties of species, as well
as the breaching of natural species boundaries. It is only because of the gene from
the bacterium that a super-weed capable of resisting Bt herbicides could have been
created.

There is an exclusive objection to the Abrupt Evolution argument variation. As
Martina McGloughlin points out, no biological solution to pest control is ever per-
manent. Pests will overcome any control method, regardless of whether or not it is
used correctly, such as in the case of refuges and pesticide spraying (McGloughlin
1999, pp. 5–6). It is a biological fact that those pests fitter for the environment in
which the control method is used will directly and indirectly contribute their genes
to the next generation’s gene pool. This pattern will continue until the control is no
longer effective against the species because it has microevolved to be insusceptible
to the pest control. Hence, the problem is not unique to transgenic organisms. It
affects all biological control methods whether or not they are organic, conventional,
or transgenic. It follows that the “directed evolution” creating TOs is not inherently
bad because it is directed evolution (McGloughlin 1999, p. 6). Rather, the moral
value of directed evolution’s products must be determined in the same way that
conventional breeding products are evaluated, i.e., on their impact on the market,
environment, or things other than the crops themselves. If it can be shown conven-
tional breeding is bad because it leads to control methods becoming ineffectual, then
transgenic organisms causing the same effect are bad on the same grounds, and not
because they have violated some evolutionary process, and vice versa.

A fourth variation on the evolution argument is the unethical creation of “genetic
uniformity” from the introduction of transgenic crops into the bio-system (Altieri
and Rosset 1999a). It is a fact that evolution has produced a great deal of diversity,
which human beings have steadily decreased since the species originated. In fact,
humans have become the “chief destroyer[s] of organisms” (Curtis 1972, p. 532).
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The fear is that with very few seed and other technology companies, there will be
a reduction in the number of variations evolution created in a species. The seed
companies will generate as few varieties as possible to increase their profits; so the
number of varieties available will be more limited than if transgenics were banned
(Joly and Lemarie 1998, p. 2).

The evolution part of the argument is based upon the “genetic erosion” it is
alleged will result (Altieri and Rosset 1999a). Once there is market and production
uniformity – monoculture – if some sort of new pest or pathogen is introduced into
the system, and the variety is unable to resist it, then the potential for destruction of
the species is very high. If all wheat, for example, is vulnerable to rust, then rust’s
introduction into the production system will wipe out all the wheat. If there had been
as many varieties of wheat as evolution created, then the fittest wheat would have
survived and reproduced, while only the less fit would have succumbed to the rust.
When humans limit the diversity evolution has given them, then they act in a manner
contrary to evolution. Therefore, limiting variety is morally wrong and transgenic
organisms are morally bad.

The Genetic Uniformity argument has several unique problems. First, there are
those who believe that the available evidence is insufficient to convincingly prove
claims that genetic diversity has been limited by the introduction of transgenics. In
fact, the historical record shows diversity has not been lost due to human beings
developing agricultural products (Bartsch et al. 2002, pp. 78–89; Harlander 2002,
p. 161S). For example, the hybridization of corn in Mexico has not lead to reduced
bio-diversity. According to Allan Felsot, even with “the tremendous amount of gene
flow from non-local to locally adapted and selected cultivars, the [original] varieties
survived intact as recognizable entities” (Felsot 2002, p. 5). Furthermore, the Royal
Society of London, et al., recognize:

The domestication of plants for agricultural use was a long-term process with profound
evolutionary consequences for many species. One of its most valuable results was the cre-
ation of a diversity of plants serving human needs. Using this stock of genetic variability
through selection and breeding, the “Green Revolution” produced many varieties that are
used throughout the world. This work, carried out largely in publicly supported research
institutions, has resulted in our present high-yielding crop varieties. (Royal Society of Lon-
don et al., http://books.nap.edu/html/transgenic/need.html)

In other words, conventional breeding has increased the bio-diversity of crops
able to serve human needs. There is no reason to think transgenic crops will not do
likewise, and perhaps, genetic engineering will be able to create plants and animals
that will help environments undergoing great environmental stress due to biotic,
e.g., insects and other pests, or abiotic, e.g., drought and salinity, factors that turn
functioning bio-systems into wastelands.

The second unique difficulty for the Genetic Uniformity argument is that even
if genetic diversity has been reduced, the reduction problem is not solely limited to
transgenic organisms. The problem is for any human activity limiting bio-diversity.
Over the many years of conventional agriculture, a large number of species have
been lost (Lenski 1993, p. 1). If it is morally wrong to limit diversity through trans-
genic research, then it must also be morally wrong to reduce it through the con-
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ventional methods of plant breeding used by the seed industry. Since few, if any,
are complaining about conventional breeding techniques and effects, then on the
grounds of consistency, they should not single out TOs. Hence, there is nothing
unique about transgenic organisms and their development, regardless of whether or
not it is in accord with evolution.

The Genetic Uniformity’s third problem is its assumption that greater diversity
is always good, when there are cases in which it is thought to be positively bad
by those opposing transgenics. Friends of the Earth Europe (FoEE), for example,
opposed Morphotek’s plan to create new crop varieties because the group objected
to the use of some of the genes identified as causing colonic cancer in humans to
speed up evolutionary processes (FoEE 2002, p. 2). Roughly, Morphotek exposes
the DNA from a number of crop species to the genes, which cause mutations in the
species. Morphotek then selects the plants exhibiting the characteristics the com-
pany desires for new crop varieties (Cohen 2001, p. 12). This method is called mor-
phogenics, which “switches off the [genetic] ‘proof reading machinery’ allowing
for entire genomes of microbes, plants, and mammals to be genetically altered more
frequently” (Ibid.). Radiation has been used in a different type of accelerated evolu-
tionary process, called radiation mutagenesis, to improve varieties since the 1970s.
To date over 1,800 different crop varieties have been developed using the technique
(Harlander 2002, p. 161S).

Even though diversity is increased using morphogenics, FoEE believes Mor-
photek will not be able to remove the cancer causing genes from its new varieties,
which the group is worried could produce cancer in human beings. Hence, diversity
in itself is not necessarily a good to be pursued. Rather, what is morally important is
the effect members of a species have on other species and individuals, especially on
homo sapiens. If a species’ members have a deleterious impact, then it is extrinsi-
cally bad regardless if its existence creates greater diversity. If the species’ existence
is beneficial to those species valuable to human beings or the bio-system, then the
former is extrinsically good, despite whether or not diversity is increased.

A fourth problem for the Genetic Uniformity argument is based on a lack of harm
for destroyed species. Even if human actions lead to the extinction of a species,
it is not immediately clear that the extinct species has been harmed in any way
(Russow 2002, p. 114). Although it makes sense to talk about harming organisms
because they have individual interests, a species is not sufficiently similar to an
organism’s status as either a sentient or living entity. Rather a species is a group of
individuals which is neither sentient nor alive. Bernard Rollin claims that “killing
any ten Siberian tigers is no different than killing the last ten” (Rollin 1994, p. 78)48

because it is the sentience of the members of the species that counts morally rather
than the extinction of an “abstract entity” (Ibid.). Therefore, the moral focus should
be on the harms and benefits to existing and likely members of a species instead of
the species itself.

48See also Rollin (1996, p. 35).
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A general reply to all four of the anti-transgenic evolutionary arguments – Usurp-
ing Nature, Genetic Instability, Abrupt Evolution, and Genetic Uniformity – is that
if we must allow evolution to take its course without interference on our part, then
it follows that all human made products contrary to evolution are morally bad and
creating them is morally wrong, much as in the case of definition pair two. Since
evolution has not made it the case that all homo sapiens can resist cancer, AIDS,
Ebola, and other forms of diseases plaguing them, for instance, then it is morally
impermissible to interfere with the evolutionary processes to save people afflicted
by the diseases. If we are serious about letting evolution take its course, then we
should stand back and allow those without disease resistant DNA to die off as soon
as possible. It is beneficial to the species’ fitness for them to die quickly, otherwise
they might survive and reproduce, which will pass on the defective genes to their
offspring. In the long run, homo sapiens will improve when the beneficial mutations
become standard in the human gene pool. If we accept arguments against human
intervention in evolutionary processes, then we must also accept the morally repug-
nant conclusion that any person who is not fit to survive in the evolutionary sense
should not be helped in the interests of species development.

Of course, the argument that human interference in the evolutionary process lacks
plausibility for a number of reasons besides that of the repulsiveness we feel toward
it. First, even if we assume creating transgenic organisms is outside the realm of
evolution, it is not necessarily wrong to do it.49 Most people accept Peter Singer’s
principle that if we can help others without sacrificing anything of comparable moral
worth, then we are obligated to do so (Singer 2006, p. 255). Given this widespread
belief about moral duties, it follows that allowing morally valuable individuals to
perish simply to assist morally neutral evolution is unethical. The sacrifice of an
individual for the benefit of the whole might be justified in some cases, but to sacri-
fice so many merely because evolution made them too weak to survive and evolution
will help to create a stronger species in the distant future cannot be true on its own.

Furthermore, even though the species will benefit from allowing the less fit mem-
bers of the human race to fail to reproduce or take resources from those who could
use them to better effect, there will be other diseases which will occur in the future
for which evolution has not yet fitted the species. As humans acquire genes to
resist cancer and other diseases, new ones will spring forth. For example, we might
become immune to a certain variety of virus, but the virus will not cease to exist.
Those members of the virus that are fitter will still inflict harm on the human race
because the human race is not immune to them. The virus survives and passes its
genetic material to its offspring, until the beneficial gene becomes a standard in the
viral genome. There will also be new types of diseases to arise for the new human
genome, which the current genome could be immune to or not. The point is there
will still be problems for the species even if all of the sick individuals are prevented
from passing on their genes.

49I will argue in the Pro-Transgenic section that creating transgenic organisms could be the result
of evolutionary mechanisms; hence, it does not violate evolution in any way.
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Another problem for the anti-transgenic evolution arguments is the fact that there
have been very beneficial examples of genetic manipulation by human beings. First,
some turkeys have been bred to reduce brooding behavior and increase egg pro-
duction (Reiss and Straughan 2001, p. 183). Crops have also been vastly improved
to the benefit of human beings and others (Harlander 2002, p. 161S). Finally, as
stated above, humans have already had a significant impact on crops for many years
through conventional methods of breeding (Royal Society of London et al. 2000).
The crops developed in the Green Revolution via conventional means, for instance,
enabled many more people to be fed than would have otherwise been the case (Ibid.).
For most people, especially those helped directly, the reduction in starvation is a
very good thing.

The issue of our obligations to those who are not as fit as others in the evolution-
ary scheme of things shows one very important moral truth. Just because something
is the result of evolution does not mean it is a morally good thing. It is important to
remember evolution is a natural process, but it has no moral value on its own nor
does it confer moral value on actions or objects. Evolution is merely a process like
gravity.50 It is neither morally good nor bad that gravity exists. An object falling to
earth is neither morally good nor bad in and of itself merely because gravity is oper-
ating. Gravity might even end up hurting someone, but it has no moral worth outside
human valuation of it and its effects. Evolution and its processes are the same in this
regard.

3.6.3 Arguments for Transgenics

The evolution argument has two variations supporting the morality of transgenic
organisms. The first is common in many different venues and focuses on the evolu-
tion of technology or science. The second has not been explained or examined in any
great depth, although it holds greater promise than the former. The latter draws its
limited evidentiary strength from the fact that humans are organisms affecting their
environment, which in turn, has a natural impact on evolution. I will begin with the
first and weaker argument of the two.

The evolution of science argument is a poor one despite being used so many
times. Some scientists and others attempt to justify TOs by saying that they are the
natural products of naturally evolving science. In one instance, the term “evolution
of the plant biotechnology industry” is employed to discuss the morality of TOs
(Joly and Lemarie 1998, p. 2). Furthermore, Monsanto adopted the terminology to
promote its products, which was found by Britain’s Advertising Standard Authority
to have misled the public in an ad by “[failing] to make . . . clear that scientific opin-
ion was divided over whether or not genetic modification was an extension of the
cross-breeding of plants which has gone on for centuries” (LRS, p. 1). The final pos-
itive example mentioned here comes from Peter Gregory, Director of Biotechnology

50Although gravity is a cause and natural selection is an effect.
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International Programs at Cornell University, who stated, “agricultural biotechnol-
ogy . . . is not something completely new, but a natural evolution from traditional
agricultural techniques such as cross-breeding” (GKCCB 2002, p. 1).51

Critics of transgenics have also noted this evolution argument variant. The River-
mouth Action Group wrote that, “Proponents of GMO food maintain that genetic
modification of DNA is only an extension of genetic evolution through natural
reproductive means” (RAG 2003, p. 1). Furthermore, Karen Charman claimed that
“Promoters of agricultural biotechnology insist that genetic engineering is just a
faster and more precise way to improve crops than traditional plant breeding meth-
ods” (Charman 2006, p. 1). Although the assertion that transgenic engineering sci-
ence is a part of evolutionary forces is relatively widespread, the support for it needs
clarification.

One interpretation of this evolution argument attempts to show that science has
evolved to produce TOs. This linkage between science and evolution is intended to
imply there is a natural progression of science along some form of natural lines.
In other words, science producing transgenics is the result of an evolutionary pro-
cess. Furthermore, the use of the terms similar to “natural progression of science
according to the theory of evolution” entails proponents believe the natural is right,
or at least, morally good, and science’s natural progression is morally good as well.
Hence, researchers engineering transgenics are ethically acting in accord with evo-
lution instead of violating it. In addition, since transgenics are the product of natural
evolutionary process, they must be morally good. By equating transgenic technol-
ogy with what is natural, there is a perhaps unintentional attempt to create a positive
emotive response in others; thereby making it more likely for them to be comfort-
able with the development and subsistence of transgenics, themselves.

Although it is understandable why TO proponents desire to make use of this
evolution argument, it is also clear why they make a severe category mistake in
doing so. The definition of evolution shows it is a process for species, not scientific
research and application. Species evolve over time, but by no stretch of the imagina-
tion is science an existing species. Hence, science cannot be an evolutionary process
justifying any scientific product.

What proponents should actually mean when they claim “that genetic modifica-
tion of DNA is only an extension of genetic evolution through natural reproductive
means” (RAG 2003, p. 1) is that there has been a progression in scientific knowledge
enabling humans to cross natural species boundaries to create transgenic organisms.
That is, entities that could not exchange genetic material on their own, with the help
of human beings, can now do so. Of course, this interpretation of the claim says
nothing about the morality of the scientific development.

The mere progression of science is insufficient to imply any form of naturalness
and the further implication that the natural is morally good or right. For example,
science and technology have moved to the point at which they can help kill individ-
uals in war and terrorism more efficiently than could have been dreamed of a mere

51Also see Fox (1999, pp. 4–5).
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100 years ago. Neutron bombs can eradicate a large number of people, while doing
little damage to the detonation area’s infrastructure and private property. As in the
case of something being the product of evolution, the mere fact that it is a techno-
logical development of science does not mean that it is a morally good thing. What
has to be done in order to make this argument work is to show that the particular
scientific progression in this particular case is a good thing, but it will have to do this
using other moral principles, such as PMC, and not the natural evolution argument.

A superior but still weak argument for transgenic organisms and evolution is
not often used, but deserves at least some limited consideration. This line of rea-
soning claims that all human actions are a consequence or part of the evolutionary
process simply because homo sapiens’ existence is an evolutionary result. Hence,
human actions are in a very major way a consequence of evolutionary mechanisms.
For example, William Leonard argues that a dietary change was a driving force
behind human evolution. “We now know that humans evolved not to subsist on a
single, Paleolithic diet but to be flexible eaters” (Leonard 2003, p. 1). According to
Leonard, one reason humans are bipedal is because those bipedal organisms able
to reach more food and use less energy from having this characteristic were more
inclusively fit than quadrapedals (Leonard 2003, p. 2). Moreover, evolutionary ben-
eficial “[i]nnovations such as cooking, agriculture, and even parts of modern food
technology can all be considered tactics for boosting the quality of the human diet”
(Leonard 2003, p. 4). There are even some philosophers who have argued that eth-
ical theory can be partly derived from evolution. Bernard G. Campbell and Brant
Wenegrat, for example, contend that human propensities, such as human cognition,
serve as some of the fundamental underpinnings of ethics. (Campbell 1995, p. 119;
Wenegrat 1995, pp. 139–40). If these observations are correct, then it follows that
human actions are not contrary to evolutionary process, but are in accordance with
them at minimum. Hence, humans creating transgenic organisms are a result of evo-
lutionary mechanisms, at least in part.

Furthermore, humans, as any other organisms, influence their environments and
the biosphere, which in turn influences evolutionary changes.

Modern agriculture is intrinsically destructive of the environment. It is particularly destruc-
tive of biological diversity, notably when practiced in a very resource-inefficient way, or
when it applies technologies not adapted to environmental features (soils, slopes, climatic
regions) of a particular area. (Royal Society of London et al. 2000)

It has already been stated that humans have probably been limiting diversity and
changing the environment ever since they evolved from their ancestors. In this argu-
ment, humans are a natural force just like any other, only with a greater potential
to affect the environment. The conclusion is that TOs are part of evolutionary pro-
cesses because they are an end of human activity, which is itself an evolutionary
result. Hence, transgenic organisms do not violate evolutionary processes because
they are created in accord with such mechanisms, and if that which does not violate
evolution is good, then TOs are good as well.

However, the conclusion that transgenics are morally good merely because they
do not violate evolution and are part of evolutionary processes shows the defect of
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this version of the evolution argument. The mere fact that an object or action does
or does not transgress evolution entails nothing about the morality of the object or
action. Those people with greater inclusive fitness, for example, are not morally
better ceteris paribus than those less fit. Hitler’s eugenics program was designed
to produce what his regime thought the fittest of human organisms, but the values
indoctrinated or held by those involved in the programs were morally reprehensible
and repulsive. The mere fact a human being is not a “pure Aryan” does not mean
the person is any less of a moral being or morally defective in some way. Being
more inclusively fit merely entails the person’s genes are more likely to be directly
or indirectly passed on to the next generation, not that the person’s moral character
is better or his actions more likely to be morally right. Hence, evaluating objects
or actions according to their “fit” with evolution and its mechanisms is unlikely
to convince any reasonable person that transgenics are morally justified on these
grounds.

3.7 Conclusion

The fear of transgenic and other new technology and their products could stem from
a psychological condition of human beings pithily captured by Douglas Adams.
Adams maintained that there is a set of rules governing human beings’ intuitive
reactions to technology.

1. Anything that is in the world when you’re born is normal and ordinary and is just
a natural part of the way the world works.

2. Anything that’s invented between when you’re fifteen and thirty-five is new and
exciting and revolutionary and you can probably get a career in it.

3. Anything invented after you’re thirty-five is against the natural order of things.

The actual chronological ages Adams uses to delineate the different responses
are false, since many of the most vehement opponents of transgenics are in their late
teens and twenties. However, if the ages are interpreted as psychological, then the
rules hold.

Although the eight definitions of unnatural fail to do their intended work, it is
clear that an examination of them is useful in advancing the ethical debate over
transgenic organisms. It is clear that the moral value of transgenic organisms and the
activity of creating TOs can be determined, at least in part, by the foreseeable conse-
quences of such products. Moreover, the mental states of those creating transgenics
have a significant role to play. If researchers and other relevant parties’ intentions,
motivations, or mental attitudes were primarily evil or the actions were not per-
formed with the proper respect for the persons affected by them, then the creation
is morally wrong. For example, some transgenics could be created with the moti-
vation of greed and the intention to destroy another’s market share merely for the
creators’ benefit. Their creation could be unethical not because they are unnatural,
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but because of other moral considerations. However, if the motivations, intentions,
and other relevant factors are primarily good, which seems to be what happened in
the Golden Rice case,52 then the action can be morally right. Therefore, moral prin-
ciples, such as RPU and QCI, are much more likely candidates to be practical in the
debate than is the unnatural/natural argument. The former more realistically help
advance arguments because they better tie into the obvious moral considerations,
such as the need to keep the bio-system functioning. It is obvious that those areas
should be the focus of the debate over the morality of transgenics rather than their
supposed unnaturalness.

At this point, no room has been found in the Practical Moral Code for the envi-
ronmental moral principle incorporated within the Anti-Transgenic Moral Code, and
the American Society for Biochemistry and Molecular Biology and Association for
Computing Machinery’s professional codes of conduct. Actions are neither right nor
wrong because they conform to or break, respectively, some rule that obligates us
to protect the environment in some way or to act naturally. Perhaps the best way to
address the legitimate moral concerns of those who want an environmental/natural
element in a universal moral code as well as taking into account the opinions of oth-
ers is to develop an axiology for PMC which makes it a moral factor in all decision
processes. In Chapter 4, the natural/environment will be assigned intrinsic value in
a hierarchical system.

52Although this seems to be a matter of debate, with some on the anti-transgenic side claiming it is
a coldly reasoned publicity ploy to make transgenic organisms more acceptable in the marketplace.



Chapter 3
Are Transgenic Organisms, Biotechnology,
and Technology Unnatural?

3.1 Introduction

One of the first negative responses to any new technology is to claim that it is unnatu-
ral, and therefore, morally wrong or bad. Airplanes, wind turbines, cars, telephones
and a host of now socially acceptable technological achievements have faced this
objection. They eventually overcame the resistance barrier as a result of people
adopting and becoming comfortable with them, and are now part of the status quo
in many societies. Transgenic organisms, which have been around since the 1990s,
are still undergoing the same objection, although it is still too early to determine if
they will also gain general acceptance.

In order to avoid the time and effort spent by so many in continuing to respond
to this type of attack, I will attempt to show its philosophical uselessness here once
and for all.1,2 Arguments which rely upon all transgenics’ alleged unnaturalness are
inherently defective for at least one of two reasons, both of which are tied to the
difficulty of plausibly defining “naturalness.” First, some of the individual defini-
tions in conjunction with the Unnatural Is Unethical (UIU) argument result in an
absurd conclusion, such as all actions are morally right or all man made objects are
morally bad. Second, even if the definition avoids the absurdity problem, it entails
conclusions that the opponent of transgenic organisms cannot or will not accept.

To evaluate UIU fully and fairly, it is necessary to consider as many initially plau-
sible or commonly used essentialist definitions as possible. First, Burton Lieser’s

I would like to thank Gary Comstock for giving me the idea for this chapter.
1Some people would reject this philosophical analysis of the unnatural based on the claim that
the “natural/unnatural distinction is one of which few practising scientists can make much sense”
(Nuffield Council on Bioethics 1999, p. 15).
2Jan Deckers tries to defend the natural/unnatural argument by showing that there are still concerns
that both adherents and critics have (Deckers, 2005). The problem is Deckers never establishes
whether these concerns are rational ones to have. The mere fact that people feel a particular way,
no matter how knowledgeable they are in a specific research area, is insufficient to establish a
claim other than that they feel that way. What would have to be done is to argue that the feelings
are justified, which requires a clearer definition of the natural.

93D.R. Cooley, Technology, Transgenics and a Practical Moral Code, The International
Library of Ethics, Law and Technology 4, DOI 10.1007/978-90-481-3021-4_3,
C© Springer Science+Business Media B.V. 2010
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five definitions of inherent unnaturalness will be analyzed in detail and rejected for
at least one of two reasons listed above. In addition, three more complex meanings
will be critically examined. In Vexing Nature? On the Ethical Case Against Agri-
cultural Biotechnology, Gary L. Comstock evaluates fourteen intrinsic arguments
against TOs – three of which are especially relevant to the Unnatural Is Unethi-
cal Argument.3 Opponents of transgenic organisms have claimed that the existence
and creation of transgenic organisms and agricultural biotechnology are unnatural
because either they “transfer the essence of one living being into another,” “change
the telos, or end, of an individual,” or “illegitimately . . . cross species boundaries”
(Comstock 2000b, pp. 189, 191, and 193). Although Comstock’s rejection of each
argument and definition covers many plausible interpretations, there are still several
versions and alternate criticisms which further illustrate defects in UIU.

In addition, it can be proved that transgenic creation is morally identical to some
non-artificial phenomenon or human intervention which is not inherently wrong,
therefore it follows that both creating transgenic organisms is not inherently wrong
and the organisms themselves are not inherently bad, at least on these grounds.
Hence, the same method used in rejecting Leiser’s general definitions can be uti-
lized again for the subtler ones Comstock examines. As a result, the Unnatural Is
Unethical Argument is irrelevant to transgenic organisms, biotechnology, and other
forms of biotechnology, and should be abandoned for more promising avenues.

3.2 The Unnatural Is Unethical Argument

The Unnatural Is Unethical Argument has only one form but comes in two varieties:
one for actions and the other for objects. Basically the argument is an Aristotelian
syllogism of mood AAA and Fig. 1. Put formally, the two versions of the argument
are:
Unnatural Is Unethical Argument:

Version 1:

P1. All unnatural actions are morally wrong.
P2. All X actions are unnatural actions.
C. All X actions are morally wrong.

Version 2:
P1. All unnatural objects are morally bad.
P2. All X objects are unnatural objects.
C. All X objects are morally bad.

3The reduction-of-life-to-its-chemical-components-is morally-wrong argument is a variation of
this theme. Bernard Rollin does an excellent job formulating the strongest case for it, and then
showing why it fails (Rollin 2006, pp. 138–41).



3.3 The Weak Definitions 95

Since both versions share mood and figure, they are valid. A valid syllogism,
of course, is one in which it is impossible for the conclusion to be false while the
premises are true.

However, the mere fact an argument is valid does not entail it is sound as well.
Soundness includes validity in its definition, but also requires that the argument’s
premises are all true at the same time. Of course, it is the soundness of UIU’s two
versions in the transgenic debate with which we are interested. The only way to
determine if either version is sound is to substitute “creations of transgenic organ-
isms” and “transgenic organisms” in place of each respective variable, and then
determine if both premises correspond to reality.

3.3 The Weak Definitions

Burton Leiser’s five definitions of unnaturalness in his argument against employ-
ing UIU in the debate over homosexuality are useful in the examination of trans-
genic organisms’ naturalness. The definitions are general enough so that they can be
applied to any object or actions someone classifies as unnatural. Leiser’s definitions
are:

O1. X is an unnatural object = df. X’s existence violates the descriptive laws of nature.
O2. X is an unnatural object = df. X is an artificial or man-made object.
O3. X is an unnatural object = df. X is an uncommon or abnormal object.
O4. X is an unnatural object = df. X is an object that results from using an organ or
instrument contrary to its principal purpose or function.
O5. X is an unnatural object = df. X’s existence is morally bad. (Leiser 2007, pp. 127–33).

If we adapt Leiser’s meanings for actions, then an unnatural action is one that
has at least one of the following five characteristics.

A1. X is an unnatural action = df. X is an action which violates the descriptive
laws of nature.
A2. X is an unnatural action = df. X is an artificial action.
A3. X is an unnatural action = df. X is an uncommon or abnormal action.
A4. X is an unnatural action = df. X is an action which uses an organ or
instrument contrary to its principal purpose or function.
A5. X is an unnatural action = df. X is morally wrong action.

To most efficiently examine UIU and the various meanings of the unnatural, the
corresponding definitions under objects and actions will be paired together, such
that O1 and A1 make definition pair one, O2 and A2 make definition pair two, and
so on.
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3.3.1 Rejecting the Definition Pairs

Even though UIU is frequently used and seems to be a powerful argument in the
minds of those opposing TOs and other technology types, it cannot adequately estab-
lish either that any technology is morally bad or the creation of it is morally wrong.
UIU fails to be convincing rationally because each definition pair, when combined
with it, either entails an absurd or unjustified conclusion. I will consider each pair
in turn.

The first definition pair’s broadness renders it useless to those who would try
to prove that transgenic organisms are unnatural. If this definition set is correct, it
follows that all human activity and the products of such activity are natural merely
because all human endeavor is done in accordance with all the laws of nature. Every-
one would agree that the scientific activity of creating TO and the TO themselves
neither are miraculous nor do they violate nature’s descriptive laws. Therefore, cre-
ating transgenics is not morally wrong. Moreover, since transgenic organisms are
able to exist within the system governed by the laws of nature, they must be natural
entities and not morally bad. Hence, UIU cannot do the practical work transgenic
opponents desire it to do.4 Definition pair one should be rejected on these grounds
alone, but it has another fatal flaw that makes it impossible to adopt.

The only things that are unnatural, according to definition pair one, are those
actions or things, whose mere existence violate the descriptive laws of nature; in
other words supernatural activities and objects, such as witchcraft, astrology, or even
positive supernatural actions and objects. Consider miracles, for instance. Miracles
are supernatural by definition; hence, because they are states of affairs that could
not have arisen without some force beyond that found in nature, they are morally
wrong or bad. Moreover, God or any supernatural creature, according to UIU and
the first definition pair would be a morally bad thing as well. Since UIU classifies
the divine as morally wrong or bad, which is a result that most people who believe
in the goodness of miracles and God cannot countenance given the latter’s widely
ascribed inherent goodness, they must reject definition pair one.

Definition pair two based upon the artificial fares better than the first because it,
combined with UIU, does the work opponents want it to do. First, UIU and the def-
initions do not classify all human actions and non-supernatural states of affairs as
morally permissible or good by definition. Second, and most importantly, the arti-
ficial production of TO and the organisms themselves are morally wrong and bad,
respectively. If an opponent of transgenic organisms wanted to prove that transgen-
ics are morally bad, then definition pair two would certainly do the job.

4If UIU actually was the Natural-is-Ethical Argument, one of whose premises is that natural
objects/actions are morally good or right, the result of definition one would be that all human
activity and the products of such activity would be morally right or good. In fact, it would be
impossible for humans to ever do the wrong or evil thing because humans do not have the abil-
ity to violate the descriptive laws of nature. The Nazi’s eugenics programs on these grounds lose
their status as moral atrocities and become morally good and right states of affairs. That cannot be
correct.
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However, it is unlikely that any thoughtful person would resort to this pair due
to it entailing an absurdity. By these definitions, all human actions and human made
products are unethical. The result is that there is nothing any human being can do
that is ever morally permissible and every object caused by human intervention is
morally bad. This means that opposing TOs is morally wrong, for example, at the
same time and in the same way that supporting TOs is unethical. Furthermore, work-
ing to prevent transgenic organisms from being incorporated into agriculture and the
food supply is just as immoral as working to incorporate them. Although definition
pair two is helpful for opponents of transgenic organisms in the short term, when the
focus is solely upon creating transgenics or their existence, its universal condemna-
tion of all human activities and the products of such reveals it to be implausible in
the long run.

Moreover, this definition pair destroys any reason to be an ethical person or to
act morally. Under definition two, provided that there is nothing that one can do that
is right or permissible, there is no incentive or reason to do one thing rather than
another. Opponents of transgenics, on these grounds, would lose the moral impetus
they want to achieve by labeling transgenics and the human activity of creating
them as unnatural, and therefore unethical. If creating TOs is morally wrong, for
example, while doing something else is not, then there is an ethical reason for doing
the something else and an ethical reason not to do the former that any reasonable
person would understand and make part of her decision process. Yet, if every action
that an agent can do is morally wrong, then there is no ethical justification to choose
or do one over the other. Furthermore, if every object that will result from every
alternative will be equally morally bad, then there is no morally significant reason to
prefer one object over another. There is no more justification to support the desires
of the opponents to prevent or eliminate transgenics than there is for those of the
transgenics proponents who want them in the marketplace. Definition pair two is as
useless in the transgenic ethics debate as the first pair.

Definition pair three – the unnatural is the uncommon – seems to avoid the mis-
takes of the first two pairs by being able to classify some objects of human endeavors
as morally good, while others as morally bad. In addition, the third pair allows for
some human actions to be morally right, while others are morally wrong. By being
able to classify human activities and the results of them in different ways rather than
necessarily right/wrong or good/bad, definition pair three captures our intuition that
there are instances when we should and can act rightly and produce good things,
while avoiding doing what is forbidden or making bad objects.

Although it is initially more promising, this definition pair’s vagueness requires
some development of what it means for something to be abnormal or uncommon.
When someone claims that an object or action is abnormal, he is actually stating
that the object is uncommon or abnormal relative to some set of objects, which is
either explicitly or implicitly expressed. Car ownership is common in some areas of
the United States, for example, but unusual in others, such as in very large cities.
Therefore, someone remarking “It is unnatural to own a car” has to be understood in
context of the set of objects to which she is referring in her statement. Furthermore,
the claim is true if and only if the object truly is uncommon in the group of objects.
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For instance, “It is natural/normal to be a woman” is false when referring to world
leaders because there have been few women in the set of world leaders. But the
same proposition is true if referring to the set of US citizens because there are more
women than men in America. Since the truth value of the proposition is relative to
the group that is being referred to by the statement, we must be careful to identify
identify the set that is being referenced to understand and evaluate the assertion.

When referring to the set of all organisms that have existed, exist, or will exist,
the proposition “Transgenic organisms are unnatural” is obviously true. Using UIU,
it follows that TOs are morally bad since they really are unusual in the group of
living objects. On the other hand, common organisms, such as those developed
through evolution alone, e.g., E coli, Mycobacterium tuberculosis, given they are
in the majority of organisms, are morally good.

Furthermore, it is safe to say that the creation of such transgenics remains rela-
tively rare in the set of purely scientific endeavors and other activities as a whole.
Besides the multitude of scientific activities that have nothing to do with biology,
most of those involving biology in some way, e.g., plant and animal breeding and
medical research, do not incorporate transgenic development into their work. The
result is that creating transgenics is morally wrong and their existence is morally
bad, according to UIU and definition pair three. On the other hand, doing almost
anything else is morally right for an agent to do because doing anything other than
creating TOs will always be in the majority of the set of human actions.

There are three devastating problems with definition pair three, any one of which
renders it rationally impossible to accept. First, the definition pair and UIU entail
that the rare is morally evil or wrong merely because of its being unusual. This
conclusion is a mistake because many rare things are positively good. For example,
the supererogatory action of saving another person’s life at the cost of one’s own
is clearly morally right, although it is rare when considering the full set of human
actions. Moreover, being a moral saint is a very good thing to be even though it is
extremely unusual for people to be able to rise to that level.

Second, pair three and UIU incorrectly entail that the mere fact something is
common makes it morally good or right. For example, if the implied set is the set of
acts by despotic rulers acting as despotic rulers, then Hitler’s actions of eliminating
perceived enemies of the state are morally permissible because they are common
relative to the set. An inherently evil thing, such as pain, is morally good if the
implied group is the set of states of affairs identical to pain.

The third problem with the third definition pair and UIU is their misclassifica-
tions of morally neutral characteristics or products. For example, the morally irrel-
evant characteristic of being a human male is morally bad under UIU as interpreted
with this definition pair because being male is in the minority relative to the set of
all human beings. Moreover, any neutral form of human activity or existence can be
classified as morally wrong or bad as long as the implied reference set has a greater
number of members not having the quality than members sharing the feature with
the object. Merely because there is only one individual that is identical to who we
each uniquely are entails, according to the definition pair three and UIU, that it is
morally bad to be who we are, and that each of our individual actions, because there
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are so few of them relative to all other human actions performed, are necessarily
morally wrong. Such absurd results entail that definition three is at best incomplete,
if not outright incorrect.

The last two problems show that this definition pair is based too much upon the
arbitrariness and subjectivity of the individual making claims about naturalness and
morality. Instead of a more universal morality, if he is a clever person, he can alter
morality based upon the group he chooses as his set. Suppose an ardent racist enjoys
torturing animals. His morally repulsive actions are common and natural if he limits
his set to that of actions in which animals are tortured. On the other hand, he can
legitimately state that interracial marriage is morally bad given that it is unusual in
the set of all marriages. But, as we have seen in the preceding two chapters, morality
has at least some objective standards, thereby making this subjective, idiosyncratic
principle much too arbitrary. Moreover, if everyone is allowed to choose their own
referent sets, then opponents and proponents of a technology cannot convince any-
one else of the truth of their claims unless they share a common referent set. The
result is that people will talk past each other instead of addressing moral controver-
sies in ways that can find practical and reasonable solutions.

The fourth definition pair is most commonly used in the debate against the nat-
uralness of TOs. Unnatural objects and actions are, respectively, the products of a
misuse of another object or their creation does not employ an object for its primary
function.5 The Catholic Church, for instance, uses these definitions on a variety of
issues and technology, including but not limited to abortion, birth control, homosex-
uality, and in-vitro fertilization. According to Catholic dogma and Aristotle, when a
person uses an organ naturally, she, by definition, uses the organ for its primary pur-
pose (Aristotle 1941c, Book II). Furthermore, if organisms/organs are goal driven
systems with a primary purpose, then all such objects have a function that must be
the result of some sort of design (Aquinas 1989, pp. 12–14). All human actions,
which by definition are designed, have an intermediate sort of end, which is identi-
cal to the intention of the agent performing the action, and a final end, which is the
goal of true happiness. Those things which are not the result of human design are
assumed to have had some other sort of other designer, e.g., God, nature, or evolu-
tion.6,7 Acting or being in accord with the designer’s function entails the naturalness
of the action or object, and hence, its moral rightness or goodness.

Design in this argument also has a hierarchy. A human being might desire to
use an object in a way not intended by one of the more powerful designers of the
object. In these situations, the most powerful designer’s plan trumps the designs of
lesser powers. Hence, if God designs an object for a particular purpose, which is
contrary to an end for which a human desires to use the object, then God’s design

5In Section 3.5.2, Comstock’s definition incorporating the idea of a telos is different from the one
encountered here. Comstock’s definition deals with altering or changing an object’s telos, while
Leiser’s leaves the telos unchanged and the object is used contrary to its telos.
6Henk Verhoog argues that each animal has a telos based on its needs as a result of evolutionary
processes on its species (Verhoog 1992, pp. 274–6).
7The function of objects will be discussed in much greater depth in Chapter 4.
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and function triumphs over the human’s. The human’s design is morally bad, while
God’s is morally good. On these same grounds, if there are other beings with less
power than human beings, they would be also morally bound to use artificial objects
in the manner determined by their higher creators.

Critics claim that transgenic organisms are unnatural according to definition pair
four because humans are interfering with the function or design of the organism. If
God, for example, had wanted tomato DNA to incorporate flounder DNA to create
tomatoes less likely to freeze in certain conditions, then He would have already cre-
ated tomatoes with the requisite genetic material. But He did not. Humans interfered
with God’s design by injecting flounder genetic material into the DNA of tomatoes.
Therefore, the creation of this and other transgenics is morally wrong and their exis-
tence is morally bad.

Although not everyone believes in a Creator, it is still the case that functions
derived from evolution and nature will lead to almost identical conclusions as those
of the Divine Designer position. The forces of nature and evolution did not produce
a tomato with a gene identical to that of the flounder which helps to prevent it from
freezing in certain conditions. Moreover, nature and evolution cannot now create
the transgenic entity no matter how many tomatoes are placed in the tanks of fertile
flounders interested in sexual reproduction. Hence, it is wrong for mere mortals
to create transgenic tomatoes and other organisms and transgenic organisms are
morally bad.8

There are many problems with the fourth definition of unnatural. First, it is not
obvious to many, unless one already sees some sort of design, that organisms have
a primary purpose or function as a designer would give them. Some strangers might
see the rock in my yard and believe that it was placed there to fulfill a function, while
others assume that the rock was merely left there by glacial activity. The reason
why neither conclusion is better than the other is that there is no evidence to support
either claim. The same holds true for organisms: it is as non-rational to believe that
organisms exist without an outside purpose to serve as it is to believe they have a
purpose. Since TOs opponents would have this argument prove that we should not
create or allow transgenics to exist, they have the burden of establishing their case.
If they wish their arguments to appeal to the reason of others, then what the former
must avoid at all costs is resorting to evidence which is merely the product of faith
rather than rational justification.

Second, an object’s function may only be relative to the person using the object
at a particular time for a particular purpose (Teitel 2002, p. 24). A hammer’s primary
function is to hammer one thing into another - usually nails into some type of solid
surface. However, if I want to use the hammer to hold the door open to let in a breeze,
then employing the hammer contrarily to its primary purpose is neither morally
wrong nor bad. Furthermore, the different functions of hammers may be limited
only by the imagination of the person using it and natural laws governing all matter.
In fact, all physical objects share this feature of mutability to what a designer using

8The evolution position will be fully addressed later in this chapter.
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them wants them to be. Hence, transgenic organisms could have whatever function
the person creating them assigns to them at a given time. If the person gives them the
functions that they currently serve, then transgenics are morally good and creating
them is morally right on the sole grounds that is what their creators want them to be
and do.

Furthermore, as was seen in the first definition, people are a part of the natural
process and not some supernatural entities standing distinct from it. If all parts of
the natural process are in turn natural, it follows that whatever human beings do is
a component of the natural process; therefore, their works or the products of their
works must be natural. According to UIU and definition pair four, nothing humans
do and nothing humans produce can be morally wrong or bad, respectively, which
is the same problem that forced us to reject definition pair one.

Moreover, if God is the master designer, and He created humans to interact with
the environment as we do, then what we make in turn must be a part of His overall
plan. If God did not want us to do something, then He would have made it the
case that we could not do it. Hence, the function that God gives to an organism is
identical to the one that humans give to it, since God is responsible for the overall
design which includes all human designs.9

Definition-pair-five guarantees that UIU will be valid and sound. In fact UIU is a
tautology, given that the first premise, after the proper substitution of definitions, is
identical to the conclusion of the argument. It necessarily follows from the premise
that X is morally bad in UIU, for example, that X is morally bad. If this definition
pair and UIU were sound, any noun or verb that someone substitutes for X would
be morally bad or morally wrong, respectively.

The problem here is one of circularity. The fact something was unnatural was
supposed to lead us to the discovery, through other premises and justified reasoning,
that the thing was either morally bad or morally wrong. If “unnatural’s” definition is
merely being morally bad or wrong, then there is no reason to talk about something
being unnatural, when we already know that it is bad or wrong. UIU would be a
waste of time and resources to even consider.

The fifth definition pair does raise the issue of the “yuck” factor and the moral
taboo argument raised by Leon Kass and others. Basically the idea is that there are
certain intuitive or physical responses people have to various situations that indicate
whether or not something is moral/good or immoral/bad. In Kass’ argument, the
feeling of repugnance or “yuckiness” people feel helps establish that some taboo
has been violated by the action itself or whatever entity the action produced (Kass
1997, p. 20). Robert Strieffer goes so far as to claim that in some cases, “we know
that an action is wrong merely on the basis of our reaction to it, even if we cannot
satisfactorily justify that reaction” (Strieffer 2003, p. 38). In other words, the feeling
is a sufficient condition for indicating the ethical status of an object or action. It fol-
lows that in the case of transgenic organisms and other technology to which people

9If we adopt this view, then God becomes responsible for all evil actions.
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have an adverse reaction of this type, either the creation of the technology is wrong
or the technology itself is bad.

The moral repugnance argument and the negative reaction have both been
attacked on legitimate and illegitimate grounds. The legitimate grounds generally
focus on why the supposedly intuitive repulsion is sufficient to indicate anything
about the morality of an action or entity. Granted people have this reaction to new
technology and other things, it does not follow that they should have such a reac-
tion. Consider the early years when interracial marriage was recognized by the state
as legal. Just because many people were morally repulsed by people of different
races being wed and having the lifestyle that comes with it did not prove that their
marriages were morally wrong or bad in any way. In fact, having this reaction said
something negative about the person experiencing it, namely that he is unjustifiably
prejudiced. The same argument can apply to new technology. The mere fact that
a few to the vast majority of people are repulsed by technology such as transgenic
organisms is inadequate on its own to establish that the latter are bad or their creation
is unethical.

Even with this considerable problem, I do not want to dismiss the “yuck” factor
from all moral consideration, especially since I have asserted that morality requires
a blend of rationality, emotions, and feelings. Yuckiness does have a role to play
in morality and decision making, but it should never be thought to be sufficient
to establish knowledge of an action or object’s morality. Instead, repugnance can
provide some guidance as to what we should do in the situation, the least of which
is the necessity to take greater care in our moral evaluation than we otherwise would.
Although I cannot prove a nuanced version of emotivism is true, it seems that for
ethics to exist in the way that it does, certain conditions must first obtain. One of
them is for us to be drawn in some psychological way toward what is good and
right and to be repelled by what is bad and wrong. How else could ethics be action
guiding? Furthermore, we would not have moral terms such as “bad” if we did not
first have these types of reactions. Repugnance, then, is part of the foundation of
ethics as well as being a standard appropriate reaction to certain conditions, once
people have been taught what moral terms mean to the worst types of people and
actions. Other emotions and feelings have roles to play as well.

There is, however, a limit to the use of emotions and feelings in making moral
evaluations. As stated before, just because one has a certain reaction does not entail
the reaction is justified or tells us anything about morality. I propose that PMC
be used to decide if a particular feeling has merit in cases in which decisions can
affect people in morally significant ways. If the feeling passes the test of respecting
all persons and is one that is likely to maximize utility according to at least one
reasonable person acting reasonably, then it is a justified feeling that can provide
incentive to act ethically. Consider the racist and an interracial marriage. By having
a feeling of repugnance, the racist does not respect all intrinsically valuable beings
in the way he should. At the same time, it is unlikely this feeling makes the overall
situation better than it would have been had the racist had a neutral or positive
feeling about races or such marriages. PMC can be used for transgenic organisms
as well. If a person is repulsed by a particular transgenic and the feeling clearly
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passes both RPU and QCI, then the feeling is justified. The most obvious case of
this occurring would be the creation of chimpanzee-human chimeras that have the
mental functioning of human beings but will be used for lab testing in the same
way that chimpanzees are used. This type of being should create a great deal of
repugnance in anyone familiar with animal research. If it is unclear whether having
the feeling passes both RPU and QCI, then the feeling does not provide any credible
indication of morality. Better evidence must be sought.

3.4 A “Playing God” Argument

An emotionally charged criticism of new technology, especially biotechnology, is
to accuse researchers and intellectual property owners of “playing God” with DNA,
species, ecosystems, or some other “natural” thing, which will make the object
unnatural. The mere assertion alone implies hubris fit for a Dr. Frankenstein who
attempted to steal the secret of life from God, and was punished, along with his
community, in a spectacular but appropriate fashion. In many cases, there is no
argument here other than one designed to appeal to the listener’s fear of new tech-
nology and inherent dislike of those humans who would place themselves on equal
footing with the divine.

Rejecting such poorly constructed objections out of hand is de rigueur (Sher-
lock 2002, p. 149), but finding a more thoughtful approach is difficult. Fortunately,
Gordon Graham has developed just such a position in his handy book on genes.
According to Graham, creating designer babies is unwarranted on the grounds that
it violates three boundaries.

Anyone who believes that he or she can engineer an improvement in the sorts of human
being who are likely to arise from more normal processes must believe, first, that they
(sic) can predictably secure a certain outcome, second that this outcome is demonstrably
superior, and third that their (sic) judgement of its superiority transcends or overrides the
first-person judgement of the alternative, non-designed person. (Graham 2002, pp. 180–1)

The first might be impossible to do given the lack of knowledge about human
biology which is likely to be with us for as long as we exist. The lack of agreement
of what counts as valuable makes the second unobtainable (Graham 2002, p. 179).
Finally, the third is what introduces hubris into the equation (Graham 2002, p. 181).
For one person to decide the value of another is to engage in overwhelming arro-
gance. Since the only person who can evaluate a person’s life is the person herself, it
follows that designing new individuals, by its very nature, implies that non-designed
individuals’ lives are defective in some way that the designed individuals’ lives
are not.

Gordon’s position is the best of the lot of those who develop a playing God argu-
ment; however, there are several false assumptions which ultimately undermine it.
First, Parfit’s ontological argument about lives worth living and existence adequately
refutes Gordon’s third condition. Since the designed babies would not exist save
for the fact they are designed, then we cannot compare the designed lives to those



104 3 Are Transgenic Organisms, Biotechnology, and Technology Unnatural?

that are un-designed. They are two different, incomparable entities. Furthermore, if
they do not exist at the time of their creation, then their viewpoint of their lives’
value is irrelevant to morality if it turns out that they will have lives worth living.
Second, if one is selecting from the group of excellences, then it does not matter
if there is a lack of agreement as to which one is superior. Intelligence, strength,
longevity, beauty, and so on help people lead flourishing lives; therefore it is unim-
portant which particular ones they have in which quantities as long as they believe
their lives were worth living. Finally, lacking absolute knowledge of procreative
outcomes should be no hindrance to “normal” or technological procreation. After
all, people have children for all sorts of reasons; some are meritorious, while others
are purely selfish. There are parents who are attracted to each other on the mere
grounds of their sensual appeal to each other, and want to create children that are
similarly endowed. If scientists can make children with desired traits through arti-
ficial methods, then we should not be concerned unless we are worried about and
willing to act against the “normal” method as well. The main moral focus in both
cases should be whether the offspring have to opportunity to have flourishing lives.
If the answer is no, then there is at least good reason to reject genetic engineering
and normal procreative methods used. If the answer is yes, then there does not seem
to be a problem with what the researchers have done. The result is that we will have
to place to the side this definition of playing God to seek more fecund possibilities.

3.5 More Complex Meanings of the Unnatural

Although Leiser’s five definitions of the unnatural capture the vast majority of the
uses in the transgenics debate, there are three others he does not address. I believe
that these three are more complex in part because they require a greater depth under-
standing, but their intricacy also stems from the incredible vagueness and ambiguity
of terms such as “essence.”

In this section, each of the three definitions of unnaturalness will be considered
in detail and rejected for at least one of two reasons. If it can be shown that the
creation of transgenics is morally identical to some non-artificial phenomenon or
human intervention which is not inherently wrong, then it follows that neither cre-
ating transgenic organisms is inherently wrong nor the organisms themselves are
inherently bad at least on these grounds. Hence, the same method employed to reject
Leiser’s general definitions can be useful for the subtler ones Comstock examines.
As a result, even with the most plausible definitions, UIU provides no advantage in
debates about the morality of transgenics or other technologies.

3.5.1 The Transferring Essence Definition

Comstock’s seventh intrinsic argument against agricultural biotechnology will pro-
vide the first of three complex definitions of “unnaturalness.” According to some
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transgenic opponents, “To engage in ag biotech is unnatural because it is to transfer
the essence of one living being into another” (Comstock 2000b, p. 189). If essence is
understood to mean the definition of a thing or the necessary characteristics a thing
must have in order to be the thing it is, then this version of unnaturalness assumes the
essence of organisms is indivisibly bound up in their DNA. After all, the only mate-
rial transferred between the donor and recipient is genetic material from the former;
so, the DNA must either be the essence or the essence is necessarily expressed by
the material in some manner. Perhaps, it supervenes on the genetic strand. It might
also be the case that it is the expressed traits of the individual. Furthermore, this
definition of unnatural clearly implies that when a transgenic organism is created,
the entire essence of the donor organism is transferred to the recipient organism.

The Unnatural Is Unethical Argument using the essence definition is relatively
simple. Because genetic material containing the essence of one individual is trans-
ferred from one individual organism to another, the resulting organism is unnatural.
All unnatural actions are morally wrong. Hence, the creation of TOs is immoral.

Moreover, if the actions which created the unnatural entity are morally wrong,
then it is plausible, although not necessary, to conclude that the entity itself is an
inherently bad thing. The recipient organism incorporates in its very being that
which made the action creating it unnatural. The entity’s essence is now unnatu-
ral as the result of unnatural actions that corrupted it. Since I want to provide the
strongest case for those who oppose transgenic organisms, I will stipulate for the
purpose of this discussion that if it is morally wrong to create TOs because doing
so is unnatural, then TOs are morally bad due to the fact an unnatural origin creates
unnatural entities with corrupted essences.10

Before being able to evaluate fully the soundness of UIU and the essence def-
inition, using the Principle of Charity it is necessary to broaden the definition to
include all the different plausible ways it can be utilized. First, the essence definition
of unnatural is too strict and needs modification. After all, only a small portion of the
donor organism’s genetic material causing a few characteristics is transferred into
the recipient organism, not the entire genome. Unless it is implausibly assumed that
the donor organism’s entire essence is somehow contained in the relatively small
section of transferred DNA, then at most, only part of the organism’s essence is
shifted to the recipient. In the interests of presenting the most inclusive version of
this type of unnaturalness, Comstock’s definition will be revised to read “transfer
some of the essence of one living being into another” from the narrower “transfer
the essence of one living being into another.” The former is broad enough to capture
the range of partial to complete essence transfer between organisms.

Second, to include all variations of UIU using the essence definition, we must
incorporate more entities than individual organisms in the meaning. Comstock dis-
cusses whether or not it is possible to change an organism’s fundamental nature,
when it seems clear that some of the critics of transgenics are actually referring to

10It could also be the case that possessing the DNA essence of another thing is sufficient on its
own grounds to make the object morally bad.
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changing the essence of a species (Comstock 2000b, p. 190). And critics are correct
when they assert that transgenic researchers are creating new variations in species.
Although natural selection would favor certain character traits for some species, it
is impossible for a species to acquire such traits if it is not within its possible vari-
ations. For example, golden rice, which has two genes from daffodils and one from
a bacterium, could not have been generated from conventional breeding techniques.
Since the rice species did not have a variation capable of providing the gene needed
to produce Vitamin A, neither the genetic material for production nor the property
of producing the vitamin were in the rice species’ fundamental nature. Hence, by
engineering golden rice, researchers gave rice a new variation/essence that could
not have existed except for the researchers’ actions.

UIU and the expanded essence definition is much the same for species as it is for
individuals. By introducing genes from one species into another, the fundamental
nature of the recipient organism’s species has necessarily been altered; thereby, cre-
ating a hybrid with the essence of two different species. Since changing a species’
essence is unnatural, and the unnatural is morally wrong, according to this argument,
it follows that creating new transgenic species is morally wrong and the resulting
species is morally bad.

Even though the definition has been broadened to be as inclusive as possible, and
seems to be the one that many opponents of transgenics use, there are still ques-
tions of meaning to be answered before evaluating UIU’s soundness. It is therefore
imperative to define terms, mostly to try to clarify what “essence” means and how
it will work for this anti-transgenic objection.

The location of a thing’s “essence” as used in this criticism can be understood
in one of three ways. First, essence could be equivalent to the genetic material
transferred from donor to recipient organism. Second, rather than essence being the
genetic material itself, it might be that the word refers to the properties exhibited
by an organism as a result of its genetic material. For example, the essence of being
red-haired is the property of being red-haired rather than having the genetic material
that causes the organism to be red-haired. Bald people can have the genetic material
in their cells that will determine them to have red hair, but do not have the property
of being red-haired. Finally, essence might be a combination of the two. Essence, in
this third alternative, is both the organism’s genetic material and the properties the
genetic material causes the organism to have.

The second alternative for essence is the most plausible candidate for reasons
other than the obvious fact that, in general, an individual is not identical to its
DNA.11 Comstock states that if things have essences, then the essence of a par-
ticular thing is the set of “intrinsic and indispensable conceptual characteristics” of
the thing (Comstock 2000b, p. 190). In other words, each member of this particular
characteristics’ set is a necessary feature of the entity. “When we think of a property
as essential to an object we usually mean it is true of that object in any case where
it would have existed” (Kripke 1980, p. 48). If at least one of the object’s intrinsic

11Environment, at the very least, matters as well.
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and indispensable properties is altered, the object is no longer the same thing and
is significantly different. For example, if corn loses the essential property of being
corn by becoming a tomato through genetic manipulation of its genome, then the
entity is no longer corn.

On the other hand, objects can have what is called accidental or contin-
gent properties, which can be changed without the object being altered into an
essentially different thing. For example, if corn’s color is changed from yellow
to red, the corn is essentially the same object as it was before the alteration
occurred.

Since unnaturalness’ definition has been expanded to include individual essen-
tial properties of entities, as well as the complete set of properties essential to the
entity, it is incumbent upon us to show how the greater inclusiveness will affect the
Unnatural Is Unethical Argument. It is clear that critics using “essence” think there
is some essential set of properties, but it is vague as to which properties they believe
to be part of the thing’s fundamental nature.

A radical position is to assume that each property an individual entity has is
one of its essential characteristics. This position expands Kripke’s claim that origin,
substantial makeup, and type membership are essential properties (Kripke 1980,
p. 57 footnote). That is, the set of all properties an object actually has is identical
to the set of all essential properties of the object. If one property is changed, then it
follows from this definition that the object is necessarily no longer the same entity.
For example, if any property of an ear of corn where altered in any way, such as one
kernel being moved one millimeter to the left of its current position, then the new
object is not the ear of corn that existed before the alteration. An ear of red corn is
not the same thing as an ear of yellow corn even though the origin of the red corn is
the yellow corn.

The benefit to critics of adopting a radical essence definition is that any trans-
fer of genetic material from one organism to another is unnatural; hence, morally
wrong according to the Unnatural Is Unethical Argument. Furthermore, the created
object is unnatural, which means it is morally bad. Since the fabrication of a trans-
genic organism necessarily is the transfer of genetic material from one individual to
another, then all organisms created in this manner are morally bad and their creation
unethical. Hence, it is unnecessary to consider the morality of transgenic organisms
on a case by case basis because all TOs are morally bad.

The insurmountable problem with stipulating that every bit of genetic material
is essential to an object is the fact it leads to obvious moral misclassifications. On
the same grounds as transgenics being unnatural, the creation of life through sex-
ual or asexual reproduction would also be immoral. As everyone knows, in sexual
reproduction, genetic material from the male is transferred to the female’s egg. What
everyone might not agree with is the claim that the resulting fertilized egg is morally
bad because it contains the transferred fundamental nature of the male. Hence the
creation was morally wrong, according to the Unnatural Is Unethical Argument
and the radical essence definition. The result not only is that procreation of non-
transgenic animals is unethical, but the creation of crops through conventional and
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organic breeding techniques is always morally wrong. Anything transferring DNA
would be impermissible and its products morally bad.

It is more plausible to assume that the essence definition’s proponents mean
something less extreme when they talk about essence transference when transgenic
organisms are developed. Comstock focuses on the narrower meaning there is some
property or properties “which all and only the members of [a] species possess . . .

some characteristic unique to and shared by all members of the [species] which
explains why they are the way they are” (Comstock 2000b, p. 190). According
to this definition, in order to be a species’ member, the individual must have the
same individuating species’ characteristic as all other individuals of that class. But
Comstock is correct in arguing that no species has a “single essence identifying all
[members of that species]” (Comstock 2000b, p. 191).12 Hence, this version of the
necessary-characteristics-for-species-membership position can and should be read-
ily cast aside.

Unlike Comstock, however, I will suppose that there are combinations or clusters
of characteristics that are sufficient to being a member of a species.13 In order to be
able to classify an organism as belonging to one species rather than another, there
has to be a set of characteristic combination sets that allow us to distinguish between
species. In other words, there could be many different sufficient sets of characteris-
tics for a species, at the same time there is no necessary feature of a species other
than satisfying one of the sufficient sets. In order to be a species member, an indi-
vidual must satisfy at least one set of possible characteristics that establishes the
bare minimum required to be a member of that species. For example, poodles and
Pomeranians are canines because each is a variety of dog, while a Siamese cat shares
some identical characteristics with dogs, but does not posses any of the sufficient
combinations of characteristics to be a canine.

In the transgenic organism debate, the claim might very well be that the genetic
material being transferred between species supports a set of characteristics sufficient
for membership in the donor’s species. The result is an organism that is now a mem-
ber of two different species: that of the donor organism and that of the recipient. For
example, it could be claimed that Roundup Ready wheat is also a variety of bacteria
provided that it satisfies one of the set of sufficient conditions to be a bacterium of
that type.

Another way of interpreting the essence definition is to state that although mem-
bership in a species merely entails satisfying one of the species’ sufficient sets of
characteristics, each characteristic in each set is essential to that set. If it is possible
to transfer some of an entity’s fundamental nature, then it must be that some, if not

12Comstock rejects this version of the Unnaturalness Argument on the grounds that genes can be
transferred without essence transfer, it is not proven that there are such things as essences, and “it
is impossible to identify the essence of a thing simply by describing its genome without describing
its environment” (Comstock 2000b, p. 191).
13This definition is sometimes called the “homeostatic property cluster view” (Robert and Baylis
2003, p. 3). I take it that John Searle’s cluster or family description of proper names is very similar
to this view (See J.R. Searle’s “Proper Names” Mind 1958, 67:166–73).
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all, of the characteristics in the set of intrinsic and indispensable characteristics are
also intrinsic and indispensable to the particular entity’s identity. For example, a red
ball must be red. If the color of the ball is altered, say to blue, the red ball has lost
one of its essential characteristics. When transgenic organisms are engineered, at
least one of the necessary characteristics for the sufficient set is transferred into the
recipient organism, thereby creating a new variation in both species. Although it is
controversial to assert that there are such simple essential characteristics of trans-
genic organisms,14 in order to fully develop the argument for this definition, it will
be assumed that there are such characteristics and they can be transferred to different
organisms and species when creating TOs.15

Although the change-of-essence-is-unnatural position can be strengthened using
either of the latter two interpretations of essence, an insurmountable problem is
immediately encountered. The essence definition makes the illicit assumption that
all essences or essential characteristics are morally good, and not altering them is
morally right. Instead what should be kept in mind is that all essences and essential
characteristics are, at best, intrinsically neutral and the relativistic circumstances
in which the species occurs generally determines if the essence or characteris-
tic is good or bad. Consider the HIV virus. In human beings, it is a devastat-
ing disease killing many people, especially in sub-Sahara Africa which currently
has 29.4 million infected people (UNAIDS/WHO 2002, pp. 17–20). However, for
primates other than human beings and chimpanzees there is little replication of
HIV-1 (Watanabe,www.the-scientist.com/yr2003/jun/research1_030603.html, p. 1).
In other words, this virus is not inherently evil in all situations although it pro-
duces devastating consequences in other circumstances. Moreover, if researchers
were able to alter the HIV virus’ fundamental nature using transgenic means so that
it could no longer negatively affect people, then it would be implausible to argue
that researchers acted unethically, although they changed the essence of the partic-
ular virus or the species. Hence, the transgenic organism’s context plays a vital role
in the evaluation of the morality of the organism and its creation. It is good or bad
because of what it does rather than what it is. As will be seen again, most of the
arguments for TOs being inherently bad are surreptitiously based on what they will
allegedly do in certain circumstances, such as destroying a particular environment
or species, rather than on their alleged inherent badness.

In addition, those who hold the essence definition and others like it seem to be
drawing conclusions based upon some sort of antiquated Platonic world view ide-
ology that does not represent what actually occurs. Part of the definitional problem
of what a species is stems from the fact that people often assume that kinds such as
species are natural with essentialist rather than conventionalist, definition. That is,

14Even the characteristic of being resistant to glysophate in bacillus thurigensis is complex.
15If it was maintained that it was wrong to transfer the essential characteristics of a sufficient set of
species characteristics to another organism, then the same problem that arose for the radical inter-
pretation would arise here. Creating new organisms with those characteristics would be morally
wrong or bad, even if it was not artificial.
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they believe that each kind of thing has an essence that is absolute and universal in
the same way that elements on the periodic table are absolute and universal.16

However, there are no eternal and unchanging Platonic Forms that are essential
to what a thing is, as can be seen through the problems posed by relations and
the Third Man Argument. Species and many other kinds are true most of the time
generalizations rather than being natural concepts. This is why there are at least
twenty-concepts of species and the “consensus among biologists is that no single
species concept will be sufficient for all situations” (Baylis and Robert 2006, p.
1). The most common definition in use vaguely defines a species as a “group of
individuals. . .that share certain morphological criteria that render them distinct from
other ‘species’” (Reiss and Straughan 2001, p. 61). The question, of course, arises
as to what this overly broad definition actually entails other than what the user wants
it to mean is hard to determine. Given the lack of consensus of the brightest minds
on such a vital issue, if there was a natural definition of species, then it would have
been found by now and be as controversial as the definition of hydrogen.

There is at least one plausible competitor to naturalistic definitions of species.
In his explication of a C.I. Lewis inspired Conceptualistic Pragmatism, Richard B.
Miller argues that the definitions of conventional kinds such as species should be
evaluated on pragmatic grounds.17 According to Miller, “Human beings are tool-
making animals, and concepts are intellectual tools” (Miller 2009, in press, p. 12).
Therefore, the value of a concept in a particular situation is determined by how
useful it is in those circumstances. Moreover, concepts are neither true nor false as
propositions are but rather are “wise or unwise” choices (Miller 2009, in press, p.
11). That is, the wisdom of selecting a concept is based in part upon the purpose the
individual or group has in wanting to make a kind distinction in the first place. If the
concept better fulfills that purpose than does a competitor, then the former is a wiser
selection than the latter. The definition of what it is to be a species, on these grounds,
would be determined by the situation and what needs to be done. The concept that
should be picked is the one that will work best in the situation, although it might not
be the wisest choice for all situations.

Although some might argue that adopting a version of Miller’s alternative method
for defining kind terms invites a relativism which will undermine my fundamental
assumption that an adequate ethics is practical, nothing can be further from the
truth. Admittedly it would be simpler for moral decision making to have natural
definitions that a person could reject only if he was willing to have his position
labeled irrational, and therefore justifiably ignored. However, as has been stated in
the Introduction, for controversial issues it is always better to use what is actual and
practical rather than creating a perfect non-existing world solution for a real world
problem.

16I am grateful to Richard B. Miller for his examples and helping me explicate his work in this
area.
17Bernhard Glaeser argues that nature is a cultural concept whose meaning changes according the
culture and situation. Nature is real, but its reality is one that has been molded by human feeling,
perception and thought (Glaeser 1995, p. 146).
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Once the situation has been stipulated, reasonable people can discuss how con-
cepts should be defined given the purpose each has to want a differentiation in the
first place. Ad hoc definitions that serve the sole purpose of attacking or supporting
technology are less useful and wise a choice than those that produce better results,
i.e., generally, a definition that works in more ways for more people in the same
situation. Consider the definition of species. Those who endorse transgenic technol-
ogy could eliminate the definition of species entirely or make it so vague that it does
no work. On the other hand, those oppose transgenic organisms could stipulate very
restrictive definitions to support the arguments about species’ integrity. Neither of
these is as practical a definition as one based on the best scientific and other relevant
evidence that both sides and everyone else can use to classify entities and discuss
the debate over transgenics. The concept of species, for example, has a conventional
definition that contains natural elements. The natural elements are to be found in the
term’s deep scientific roots, such as the inability to interbreed.18

To determine which definitions are the wisest in a particular situation, I will once
again put forward PMC. If adopting a definition does not treat anything with intrin-
sic value as a mere means (QCI) and it is reasonable for a reasonable person to
believe that adopting and using the definition is likely to result in the best outcome
at this time (RPU), then choosing the definition is both wise and ethical. Ad hoc def-
initions, on these grounds, would not be wise because they generally are intended
to be used to stifle other reasonable people’s views from being expressed and they
rarely are useful beyond supporting an unyielding position. Although the combina-
tion of PMC and Conceptualistic Pragmatism are not a definitive answer for people
wanting universal, absolute answers to problems, it is practical and will be used
throughout the rest of this work.

3.5.2 Changing the End or Telos Definition

Comstock’s eighth argument provides the second complex definition of the unnatu-
ral. “To engage in ag biotech is unnatural because it is to change the telos, or end,
of an individual” (Comstock 2000b, p. 191).19 According to this meaning, certain
species and their members have teloi, which are inconsistent with their original, non-
artificial ends, forced upon them by researchers importing in new genetic material.
In other words, transgenic organisms are unnatural not because they are not being
used according to their actual ends but because they have corrupted ends. For exam-
ple, wheat, corn, and soybeans do not have the telos of being resistant to glysophate,
and are supposed to die when exposed to herbicide’s containing it. By giving these
crops the Round-Up Ready ability to live in glysophate’s presence, researchers have
illicitly altered the original crops’ end rather than merely interfering with it but

18I take Verhoog to hold a similar position on the definition of species (See Verhoog 1992).
19Michael W. Fox is a proponent of this argument and adds that changing the telos of a natural
object is “playing God” (Fox 1999, p. 4).
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leaving it unchanged. Hence, creating TOs is morally wrong, and transgenics them-
selves are morally bad.

Although UIU with the telos definition may appear initially plausible, it is impos-
sible to evaluate the combination without examining in more detail how “telos” is
being used. First, in order to determine if altering or replacing a telos is unethical or
even possible, it is necessary to know what end an individual or species qua indi-
vidual or species, respectively, has. Altering something’s telos has to be broken into
components which examine at least four types of objects: humans – potential and
actual persons; animals – capable and incapable of feeling pain; plants; and inan-
imate objects, such as minerals. There is a further classification of telos of each
individual itself – either as particular individual teloi or as a species being – and the
end of the individual in a biosystem or relative to its surroundings

Second, once the telos of an individual or species qua individual or species is
discovered, then there must be yet another classification of function of the object
itself and the end of the object in context of its surrounding circumstances, be it a
biosystem, environment, or something similar. A plant, for example, can have both
its plant end which does not depend upon the environment it is in, and a telos relative
to its environment. If a weed is merely a plant out of place, then some plants have the
end of being flowers in one biosystem, and weeds in another, while simultaneously
having the plant telos of survival and reproduction.

Third, in order to evaluate the unnatural as a change of telos definition and the
UIU’s soundness, it is necessary to consider the sources of each individual’s end.
Otherwise it will be impossible to determine if there is a telos being interfered with
and whether the interference is unethical. For example, human persons might be
able to give humans, animals, plants, or inanimate objects a telos. It might also be
the case that humans can naturally alter the end of any or all of the four types of
objects. Another possible creator source of a telos is the biosystem, which could
make the flourishing of the biosystem or nature as a whole, the end of all entities
within it. I will begin with the third issue, and then move to the first two.

There are four possible states of affairs for teloi and their sources.20 First, if no
telos exists, then there would not be a source. Second, a telos source might be inter-
nal to the object with the telos, which means the individual’s end is self-determined
in some way. Third, an individual’s telos might come from outside of the individual.
Fourth, the source of an end could arise from a combination of internal and external
sources. I will consider each in turn.

If there is no function, then the telos version of the Unnatural Is Unethical Argu-
ment can be efficiently dismissed. No end entails that there is nothing wrong with
interfering with an individual’s telos because there is nothing with which to inter-
fere. Hence, there is nothing unnatural about creating TOs or TOs existing.

20A thing cannot acquire an end through random generation. The design argument is based upon
a global or local design argument, which implies a designer, which might be God, nature, human
beings, or some intelligent entity. Unlike a designer, randomness cannot give an end to an object.
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If an individual decides its own telos, then the source of the end is internal. This
interpretation borrows heavily from Existentialism, which states that there is no
worth in the universe until the individual chooses to create value for his universe
(Sartre 1956, pp. 144–5). Individual choice is the only mechanism to confer worth,
and that value is subjective to the individual. Some might choose to make their
families the most valuable entities in their universe, while others decide that their
careers have ultimate worth. If each telos is created in this manner, then there is no
end for an individual until the individual chooses it freely for herself. Moreover, if
she values consistency, then it would be unnatural for her to change or interfere with
her self-imposed telos once it is established.

Internal sources of telos are not going to offer much assistance to those who
oppose transgenic organisms for several reasons. First, non-thinking entities, such
as hammers and plants, cannot choose functions for themselves. Rather, they either
do not have a telos or some external thinking thing has to impose or assign an
end to them. In either alternative, creating transgenic crops or other non-thinking
organisms does not necessarily interfere with their end in any way. Once again,
a telos’ non-existence entails that there is no end with which unethically to inter-
fere. If someone has already imposed a function on the entity, then using it in
ways that are inconsistent with that original purpose would be unethical, accord-
ing to this definition and UIU. However, a thinking thing imposing a telos upon an
unthinking thing clearly is an external source of a telos, which will be considered
later.

Furthermore, since it is at best difficult to believe rationally that animal life-
forms, with the exception of humans, have the ability to make choices to create
their own end, then it is not obvious that their telos is altered or interfered with in
any way. To have an internally generated telos would seem to require some form
of rationality. Once again, if a telos does not exist, then it is impossible to interfere
with it.

Of course, someone might object that primates, and maybe other animals, do
make rational choices based upon beliefs they hold. However, a telos, as it is used
in arguments against transgenics seems to entail more than merely being the imme-
diate goals for the entity. A hungry primate might have the end of becoming a fed
primate, for example. A telos, on the other hand, is an object’s purpose or function;
it determines what the thing is. It is part of their identity. People, for example, can
reasonably decide who they want to be as a type of person, e.g. scientist, parent, or
married person, but an animal does not make choices about lifestyles affecting what
they are as a member of that species. Hence, only a person can internally generate a
telos for herself.

Second, if a telos is whatever the individual selects to impose upon herself, then
thinking entities can permissibly change their internally generated ends at will. If
they expressly decide to become a transgenic organism or it does not matter to them
if someone makes them into a TO, then their original end has not been interfered
with illicitly. In addition, if genetic material from a person is transferred to another,
then the individual can change the telos of the transferred DNA as she chooses. The
old function in both cases has been replaced with a new one.
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In fact, under the Unnatural Is Unethical Argument with the telos definition of
the unnatural, it would be morally wrong to prevent someone from fulfilling her
internally generated end of becoming a transgenic organism or changing the telos
of her genetic material, in the same way it is unethical to interfere with an internally
generated telos of not becoming transgenic. If someone interferes with the agent’s
end, when the latter has selected a particular telos for himself, then the former acts
unnaturally. Hence, the intervention is impermissible on the grounds of UIU and the
telos definition.

Of course, the problem with adopting UIU, the second complex definition of the
unnatural, and internally generated telos is it leads to serious ethical errors. The
mere fact an agent selects a telos for herself does not entail that pursuit of the end is
natural, much less good, nor does it follow that interference with the selected end is
unnatural or morally wrong. If a person has chosen an evil function for her life, then
it might be morally permissible, if not required objectively, for others to prevent
her from achieving her end. For example, if someone decides to be a drug addict,
then it is morally permissible, ceteris paribus, to stop her from being such a person.
The point is that the combination of the three elements – UIU, the telos definition
of the unnatural, and internally generated end – does not provide a mechanism to
distinguish good teloi from bad teloi. Instead all ends are misclassified by definition
as being good because they were internally selected by the thinking person. That
fact alone is sufficient for rejecting UIU, definition two, and this origin for telos.

A third possibility for the origin of teloi is from a completely external cause.
God, the natural environment, and even human beings are possible candidates for
the source of an individual, group, or species’ telos.21 For example, God might
create for a particular person his unique destiny, such as being the liberator of his
people at a particular time. God might also give to members of certain groups their
species’ telos. An alternative non-divine source is evolution, which cannot provide
an individual telos because it works on species, not individuals, but is a possible
origin for each species’ end. Evolution could “design” certain species to have a
particular goal such as being a dog or more narrowly, a hunting dog.22 Humans
could create new plant varieties with a new telos using conventional breeding or
give an individual entity a particular end, such as being a philosophy/ethics book
about transgenic organisms.

Unfortunately, before the morality of altering a telos caused by these sources can
be evaluated, there are two possibly unanswerable questions needing resolution.
First, it is vital to discover who or what is the source of a telos. Without knowing its

21Aquinas argues that the design of the universe, which necessarily implies at least one end, is an
adequate indication that God exists (Aquinas 1989, pp. 12–14).
22Evolution does not design any species for any end. It does have an influence on what species
survive in a particular environment. This very weak form of influence I will call design for the sake
of developing this argument.
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creator we cannot truly know what the end is.23 If the source is God, then the end
can be very different from that created by the natural environment. God can ordain
a particular telos for individuals as well as species’ telos, which the more general
natural principles cannot. After all, God as a person is able to address each individ-
ual rather than being limited to species or groups as a whole. Furthermore, a human
person could give a weaker end to an individual or group than the other two possi-
ble sources, in part, because of the relative powerlessness of humans in comparison
with God or nature. That is, a divine entity and nature have ability to perform more
complete changes than does a human person. However, human persons can plan for
the future, unlike nature, but not in the same manner an omniscient, omnipotent, and
omnibenevolent entity would. With inadequate evidence of the telos and source, we
cannot know what not to alter in order to act naturally; therefore, this ethical theory
is not practical.

The second impossible question to answer is what kind of justification can be
obtained to prove beyond a reasonable doubt whatever answer a person supplies for
the first question is in fact true? That is, can we prove the alleged source exists?
Second, if we can prove it subsists, then can we prove the alleged source actually
is a source of teloi? Answers to both questions are probably more than anyone can
conclusively establish to any neutral thoughtful person. The best that can be done is
to try giving the telos definition the fairest hearing possible by carefully examining
the evidence.

First, as philosophical history has made clear, it is impossible to prove that it is
rational to believe in a God who gives anything a telos, much less prove the existence
of such an Entity.24 Of course, the fact that no one can prove a particular being
exists does not mean that it does not exist. Epistemology is after all different from
metaphysics. If humans, rational belief and knowledge had never existed, objects in
the universe could and would have subsisted.

It is probably the case that faith, which gives no rational evidence to support or
defeat a hypothesis, is the only way to address the issue. Many people have great
faith in the existence of the Judeo-Christian God, but have no a priori or a posteriori
evidence for the existence of such a being. However, if there is no more reason to
believe there is a God or one that creates individuals and species with ends than to
believe the opposite, then it will have to remain an open question as to whether teloi
from this source exist. Therefore, due to the lack of evidence, to be rational, we must
withhold judgment both on God’s existence and Him/Her/It being the source of any
telos.

Even if it could be established to a satisfactory degree that God exists and acts in
this manner, there remains a vexing problem. If the particular individual or species’
end does exist, then how do we discover what that end is? No one knows what

23The only way around this problem is if the end is self-evident. The fact that people disagree
about what a thing’s end is, if such a telos exists, is sufficient evidence to prove that the end is not
self-evident.
24Although the problem of evil argument seems to be decisive to prove that a God with infinite
goodness, power, and knowledge does not exist.



116 3 Are Transgenic Organisms, Biotechnology, and Technology Unnatural?

is in the mind of God or what His plans are for particular individuals, if any, so
it would be impossible to believe rationally an individual has a particular telos. It
would be simpler to discover an individual’s species’ telos because it would be gen-
eral to the species population and easier to identify as a species characteristic from
observing the members of the class. However, a divine end for the human race and
other species is not clear, once again, because of the lack of reliable evidence. There
are no a priori or a posteriori sources serving as adequate justification for proving
that there is a telos for the human race. The same holds true for all species. The
best many can do is to have devotion to the religious text they think is an adequate
source of information, but of course, that is a matter of mere faith and not rational
belief. Once again, we need rational justification for positions so that others in the
debate can at least understand why we hold our beliefs and act as we do when it
comes to controversial technology. Hence, given the position’s impracticality, the
possibility that God or any other supernatural entity is an external teloi source can
be legitimately placed to the side, and then the focus turned to something for which
we can provide at least some evidence.

Although it is clear that evolution exists, it is not obvious that general traits shared
within a species are the telos of the species.25 However, that is one way of interpret-
ing the telos objection. Roughly, this UIU argument using the second complex def-
inition and an evolutionary function claims that particular species have developed
through evolutionary forces to have particular traits or variations; hence, those traits
must be the purpose of the species. Wheat, for example, has characteristics allowing
it to grow and reproduce, but not allowing its members to be resistant to glysophate.
Therefore, creating variations of wheat with glysophate resistant traits is violating
the telos evolution or nature has conferred upon the species.

There are three problems in assuming nature over time gives entities their teloi
through evolution and other natural processes. First, there is the difficulty in know-
ing what the evolutionary end is for any individual organism. Some people point
to environmental and genetic advantages to every feature a member of a species
allegedly has. The reason humans walk upright, for example, is attributed to how
much fitter for survival members of the ancestral species were than those continuing
to perambulate on four legs. Although this is a plausible evolutionary explanation
for a species’ characteristic, descriptions of other features’ causes begin to move
into the realm of the incredible. At one paper I attended many years ago, a biologist
asserted that American males in their late teens and twenties like a lot of bass in their
music because evolution has designed them to prefer their groins being vibrated.
Those ancestors whose reproductive organs were stimulated by deep noises were
better fit to survive and reproduce for some reason the biologist did not explain. The
heightened ability to reproduce increased the ability to pass on their traits to future
generations as a result. Since males of homo sapien sapiens have the trait, then one

25Additional difficulties with using evolution to establish naturalness will be addressed in greater
detail in Section 3.6 of this chapter.
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of their goals is to use the characteristic in pursuit of the ultimate goals of survival
and successful reproduction.

The explanation of the groin stimulation trait and its purpose seems to be an
instantiation of the old saying that a man who has a hammer as his only tool starts
thinking that everything looks like a nail. Basically, the speaker’s theories craft the
explanation of telos to fit the speaker’s biases rather than providing any useful,
objective evidence of particular ends. The fact that it is impossible to negate any of
the explanations shows that it has the same defective nature as claiming everything
that happens is God’s will. Moreover, many of the explanations seem the result of
biased speculation rather than anything supported by empirical or other acceptable
evidence. We need objective evidence so that we can make decisions that reasonable
people can appreciate.

There are two other difficulties with proving that nature through evolutionary
and other processes has created a telos for a species. First, for very specialized char-
acteristics, such as enjoying music with a lot of bass, it is virtually impossible to
establish what role evolution played in the causal chain. Although possibly correct,
the trait, if it is one, might have been accidentally acquired. Much like altruism and
caring for human beings, which do not seem to have an evolutionary advantage, the
characteristic might have hitchhiked on a strand of DNA containing the evolutionary
beneficial trait which was passed on after successful procreation. In addition, causal
sources, such as socialization in a particular society, could play a greater role in
trait acquirement than that of evolution. It might be that loving one’s groin vibrated
by bass notes improved survival and reproduction as well as socialization of young
males in a society or sub-society. Without knowing the actual causes, it is impos-
sible to determine what the end actually is or from where it originates. Unless all
human activities can be explained by evolution, which can only be done if there is
no other causal source beyond those of evolution, it is an open question as to what
an individual’s species telos is.

Furthermore, a telos based upon a species’ general characteristic might not be the
end for every member of the species. Assuming reproduction is one of the ultimate
teloi of homo sapien sapiens, then homosexual humans do not share their species’
end with the heterosexual members. If an individual is homosexual as a partial result
of natural processes, then being homosexual is a variant for the species. Hence, it is
difficult to determine if there is a telos for all members of a species because there
appears to be no one characteristic shared by all members of the species (Comstock
2000b, pp. 66–7). If every variant has its own end for the species, then for however
many variants there are, there is at least the same number of teloi. One evolution-
ary explanation for an end within a species is therefore not going to apply to all
members.

In addition to the other problems of externally created teloi, assuming biosystems
are the sole or partial source of a telos causes yet further difficulties. In order to
understand all the ends of a species or individual, then it is necessary to stipulate
that the biosystem in which the species or individual exists. In any biosystem, an
end of the individual or species is the role it plays within the particular system. For
instance, in some schemes, corn is a crop with all that is entailed by being a crop.
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However, if a field is planted with wheat, then volunteer corn plants growing from
the former year’s plantings are weeds, which mix with or contaminate the wheat. If
an end is defined relative to a biosystem, then it is clear that altering or interfering
with a telos means that the role the individual or species plays in the biosystem is
altered or prevented from occurring.

One of the main drawbacks to defining the telos relative to a biosystem is the
combination of UIU with this definition leads to a severe misclassification. Since
this definition and argument has the same defect, as seen previously, of not being
able to sort the good from the bad teloi, it follows that a bad telos in a biosys-
tem should not be altered even if it destroys the system or morally valuable entities
within it. Our interference is unnatural in this line of reasoning; so, obviously, some-
thing is wrong when an argument states it is unethical to protect oneself and others
from undue harm merely because of the impact on a relative telos.

The fourth and final telos source possibility is a combination of internal and
external origins. It might be the case that some outside source determines the partial
end of an individual or the individual’s species, while the individual itself has some
ability to alter its own function.

The problem arising in this alternative is to identify the possible sources, prove
their existence, and establish to what the extent they determine an individual’s par-
ticular or species telos. How much of the end is determined by the outside source?
What parts of the telos are under the control of the external source and what is
under the control of the individual itself? These questions must be answered before
we can take seriously the argument that altering or interfering with a telos is some-
thing wrong to do. But discovering the answers to these pressing queries seems as
likely as proving that one moral theory is the one and only legitimate one. Much of
any proponent’s justification could be claimed to stem from their unconsidered ide-
ologies. Hence, there appears to be insurmountable evidential problems rendering
this definition of the unnatural too problematic for adoption, but perhaps the fault
here lies with a lack of imagination.

The extreme difficulty of finding adequate proof for a fundamental assumption
should not automatically bring to closure investigations on subsequent issues. The
fairest course of action in moral controversies is to examine fully a position to deter-
mine if it has anything useful in it that will help to find and justify solutions. Granted
the low plausibility of UIU and this definition given the above problems, to dis-
cover if they have any possible value, we should assume that someone might be
able adequately to answer the source question, and then see if there is another insur-
mountable problem awaiting this argument and definition. If there is a source(s) of
teloi, then the next query would be about the teloi for various classes of objects.
More specifically, what are they? Without knowing the teloi, we cannot know if
transgenic organisms or biotechnology violates them.26

As stated previously, one factor of the UIU’s telos version requires much greater
analysis to discover and prove the end for various entities in the environment. There

26A more in-depth development of teloi will be made in Chapter 4.
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are at least four different categories of objects that could have teloi: non-living,
plants and non-sentient animals,27 non-human animals – which for expediency’s
sake I will merely call animals from now on to distinguish them from the last cat-
egory – humans. It would be easiest to base both categories’ telos on Aristotle’s
work.

First, since they are incapable of thinking in any manner, non-living entities, such
as rocks, have external sources of teloi – provided they have a telos at all. Human
beings, for instance, can assign a telos to a rock, but the rock cannot adopt a telos
for itself.

The other three categories of entities, which are being currently assumed to have
ends, are more plausible candidates for having species and individual telos, regard-
less of whether or not the teloi are internally or externally generated. Plants have the
end of growing and reproducing, although it will not be decided here to what degree
they are required to do either. Unlike plants, sentient animals not only have the telos
given them by evolution and nature over time – to survive and reproduce – and their
role in the biosystem, but also from the fact they can feel pain or pleasure. One part
of the animal end is the avoidance of pain and the pursuit of pleasure, although the
former seems to be more important than the latter. After all, it is possible for an
animal to have a subsistence or minimal utility flourishing life without pleasure, but
impossible for it to have such a life with constant pain or if the amount of pain out-
weighs the pleasure in the creature’s life (Parfit 1992, pp. 357–8). Regardless, each
telos would have to be consistent with the flourishing of the group’s members.

Finally, humans have the telos of animals, in addition to that conferred upon
them by the fact they have free will and rationality. Many people have believed each
individual qua that individual or qua species being has an end or purpose in life
to fulfill (Aristotle 1941b, 1097b 23-1098a 18; 1941c, 198b1-17; Aquinas 1989,
pp. 13–14; Rollin 1996, pp. 29–30). For Aristotle, each person as a member of the
human species has the ultimate goal of a good life (happiness/flourishing), which
can only be achieved by developing and using his theoretical reasoning capabilities
to a great extent (Aristotle 1941b, 1097a 35-1097b 22).28 Let us call a general end
of this type a species telos. From the fact there is a natural and good telos for each
individual, it follows that if an individual acts to fulfill the purpose, then his action is
natural and morally right (Aristotle 1941b, 1094a 1–3). After all, if the end is moral
and an action is a true means to achieve the end, then the action must be ethical as
well. In the case of human beings, developing and using their theoretical reasoning
capabilities must be morally right. Moreover, the means to the end of humans is
obligatory because it is the only way to achieve true happiness. Adopting a portion

27“Non-sentience” as used here means not able to feel pleasure or pain. Sentience is being able to
feel pleasure or pain.
28There is a tension between the definition that Comstock uses and that of Aristotle. Comstock
refers to the end of the individual, while Artistotle’s refers to the end of groups. More precisely of
groups of individuals, which seem to be divided along the lines of species boundaries, such as in
the case of humans. In order to examine fully the issue of end, both types of end will be evaluated.
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of Aristotle’s position, the end of all humans seems plausibly to be a good life,
which means a happy life or a flourishing life, which is already part of PMC.

In addition to a telos as a species being, there are other teloi types an individual
can possess. First, a particular individual might have a unique or particular purpose,
such as being the dutiful child of a particular person. Let us call these types of ends
particular or individual teloi. Second, individuals might also have teloi because they
are a member of some group other than a species. For example, if an individual is
an aristocrat, then she might have the telos of noblesse oblige. Ends an individual
has due to membership in a group other than species will be called group teloi.

One interesting feature of the human telos is that it is unclear how anyone can
alter any person’s end as a species being, including herself. As a species being, all
humans have the ultimate end of happiness. Each person can achieve this telos or
not, but they cannot change the end. Furthermore, one agent can prevent or interfere
with another person achieving the end of happiness, but the telos does not change.
In order to strengthen Comstock’s definition, what should be included is definition
pair four from above: one agent attempting to stymie or interfere with another from
achieving the latter’s species’ telos is unnatural. The new definition will read, in
part, “it is to change the telos, or end, or to attempt to prevent the achievement of
the end of an individual,” instead of the current “it is to change the telos, or end, of
an individual.”

Although changing the species telos for people does not seem possible, altering
the individual’s particular function is. Consider the Christian belief that Jesus’ par-
ticular end of offering salvation through his death to those who believe he is the
Son of God. When the devil tempts Jesus, he is attempting to alter Jesus’ individual
telos (Bible, Matthew 1974, Ch. 4). By trying to corrupt Jesus from his purpose, the
devil hopes to change his end from salvation to something evil. If individual people
have individual ends in addition to their species’ telos, then these idiosyncratic teloi
might be capable of being altered. If someone is a Great Person, such as Martin
Luther King, Mohammed, or Confucius, who is the only one able to lead her soci-
ety to great social change, then she could modify her function by not performing the
actions necessary to enable her to achieve her ends. Moreover, others can change
her teloi by destroying the characteristics she needs to fulfill her individual end as
the Great Person.

The problem with all of the teloi mentioned above for the four object categories
is they do not seem to be the proper type of telos to make the Unnatural Is Unethical
Argument work. That is, a telos must be something which if violated or altered is
clearly morally wrong at all times and in all situations. However, the ends above
can be violated or altered and the violation is not clearly intrinsically wrong or
right. Plants can be prevented from reproducing or growing, without doing anything
wrong, even prima facially. Grinding wheat seed to make flour to feed starving peo-
ple, for instance, is morally right, ceteris paribus. Placing animals in pain for med-
ical testing in order to help humans eliminate diseases such as AIDS, tuberculoses,
and so on is something few would find morally objectionable. Hence, altering or
preventing an individual from realizing its end is not in and of itself morally wrong,
especially when considering those objects without cognitive faculties of any sort.
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Furthermore, UIU with the telos definition of “unnatural” is ineffectual in attack-
ing the morality of transgenic organisms or their creation. It is a fact that TOs can
satisfy the telos of their category, regardless of whether or not they are plants, ani-
mals, or even human beings.29 First, transgenic crops have the designed end of sur-
viving and reproducing, which they seem to do very well. Moreover, just as conven-
tional or organic crops are, transgenics are either crops or weeds in the biosystem
according to the relative biosystem in which they are located. In other words, they
are no different on these grounds than conventional and organic crops. Transgenic
animals, as do their conventional and organic counterparts, have a telos of repro-
duction, growth, avoidance of pain, and pursuit of pleasure. They also have iden-
tical teloi to conventional and organic. In fact, transgenics might be engineered to
better fit their environment than those produced by other means, as in the case of
enviropigs (Strieffer and Ortiz 2002, p. 2). This means they are superior at fulfilling
their teloi to other creatures. Finally, transgenic human persons, if they still have the
intellectual ability as non-transgenic humans currently in existence, would be able
to achieve all the teloi in their species end, while creating ends on their own.30

The only way the telos argument is effective as an objection is if God or some
other divine entity with appropriate power, or nature itself, gave the individuals a
telos not to be a transgenic organism. That is, the recipient organism had a function
not to be a transgenic, which is altered or interfered with when the individual is
made into one. But this almost tautological claim would require a massive amount
of evidence to overcome its ad hoc quality. If it is difficult to prove from observation
that entities have a telos, such as growing and reproducing, in the first place, it would
be next to impossible to establish if it had the very specific end not to be a transgenic
organism, much less convince anyone other than another non-rational or irrational
believer that this is the case.

If UIU with the telos definition is broadened to include the species qua species
end rather than merely that of individuals qua individual or qua species being, it
would still remain useless for rational discourse purposes. To date, no new species
had been created by transgenic technology. Rather one species is modified by some
genetic material from another species, but the new organism is still the same species
as the former, albeit a new variation. Hence, the species’ telos does not change.
If there are teloi, then plants still have the end to survive and reproduce, animals
have theirs, and so on. Furthermore, creating transgenic organisms in this manner

29There are no human transgenic organisms of the type of TO under discussion in this work. Of
course, there are a large number of transgenic humans created through the old fashioned method
of procreation.
30If human beings are created to be mindless servants or sources for organ donation, then there
will be difficult ontological questions to answer, such as whether or not an engineered being has
the end given to it by its engineer or if it has been harmed by not being allowed to have the end
of non-engineered beings. The problem becomes more acute if the being is engineered to have a
life worth living, according to how that is defined by Parfit, but never achieves the level of a full
person. Since the almost human TO was never going to be a person in the first place and it has a
life worth living, then is it morally wrong to create it?
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is merely a mirror of microevolution. Microevolution produces the same results as
transgenic engineering, although the former takes a much longer period of time to
accomplish its results.

Even if a new species is created, it does not follow that the recipient’s species
telos has been altered or interfered with unethically. Rather the old species still has
its old end, while the new species has the new end given to it by its creators, as well
as that of the more general ones found for that type of thing: inanimate, plant or
human. New plant species, for example, still have the universal plant telos of grow-
ing and reproducing, although their individual species’ telos might be a little differ-
ent from that of their ancestors. Hence, part of the new end is not altered or interfered
with by transgenic engineering but created for a specific purpose. The telos is in part,
then, whatever the researchers intend for it to be. Given the exhaustive examination
of it and the failure to find one plausible interpretation, it is clear that “changing the
telos” and UIU is not a practical objection to transgenics or biotechnology.

3.5.3 The Crossing Species Boundaries Definition

Comstock’s ninth argument is based on the third complex definition of “unnatural.”
According to some opponents of transgenics, “[t]o engage in ag biotech is illegiti-
mately to cross species boundaries” (Comstock 2000b, p. 193).31 Putting aside for
the moment the new way to define terms discussed in Section 3.5.1, I will assume
the crossing of species boundaries refers to a species being fixed and immutable32 as
shown through the inability of members of different species to transfer DNA unique
to their species through non-artificial processes, such as sexual reproduction. In fact,
not being able to interbreed is generally one sign that a new species has evolved from
its ancestral species (Curtis 1972, p. 520). The argument, hence, is one based upon
evolution and evolutionary mechanisms. In order for this definition to be plausible
it will have to avoid empirical mistakes about evolution’s principles and processes,
and not assume moral conclusions from evolutionary theory.33

The broad interpretation of the unnatural as DNA transfer across species bound-
aries can be attacked in two different ways. First, Comstock adequately addresses
the scientific deficiency of the argument by showing that different species can inter-
breed to create a new species through sexual reproduction. Therefore, it is possible
to have two species involved in DNA transfer, and people say little about its unethi-
cal nature.

Also, although unmentioned by Comstock, species are not genetically isolated
because horizontal gene transfer exists (Reiss and Straughan 2001, p. 61), but to
what extent the phenomenon occurs and its impact on evolutionary processes is a

31See Michael W. Fox, p. 7 for example.
32This definition can be found in Rollin (2006, p. 141).
33If illegitimately means unethically, then UIU with this definition becomes a tautology. Hence, I
will only interpret the definition in ways that allow it to add something to the debate.
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matter of debate.34 Viruses, for example, transfer their DNA into that of their host
cells, which can cause the host to become ill. The new genetic material or resilience
to the illness could very well create a new variation in the species over time. Hence,
if “illegitimately” in the third definition refers to evolutionary processes preventing
gene transfer between species, then this UIU argument against transgenic organ-
isms fails. Since this phenomenon happens in nature, regardless of reproduction or
artificial intervention, then horizontal gene transfer is a natural process.35 The mere
fact that transgenic organisms are created through artificial genetic transfer rather
than non-artificial horizontal transfer is an insufficient reason to judge TOs as inher-
ently bad and their creation morally wrong for reasons stated earlier. After all, if
merely being artificial is sufficient to make something morally bad or wrong, then
the unjustifiable conclusion follows that all human activities and their products are
unethical.

The use of the word “illegitimately” implies another interpretation. An illegit-
imate transgression could mean a violation of a non-artificial process, or a new
species is created which could not have come about through evolutionary pro-
cesses.36 That is, certain gene transfer across species is possible without human
assistance, while others are not. It is only when a TO that could not have occurred
without artificial transgenic methods is brought about that the natural process is vio-
lated unethically. For example, Golden Rice had to be created from the rice genome
being modified with one bacterial and two daffodil genes because the required vari-
ation could not have occurred through non-transgenic means (BIOTHAI et al. 2001,
p. 1). Let us focus on the issue of generating from the DNA of two species a new
organism and species that could not have existed through non-artificial horizontal
gene transfer or interspecies breeding.

There are four problems encountered by defining the unnatural as the artificial
transfer of genetic material between species that could not have otherwise occurred,
which have already been stated. First, as to the concerns about a new species being
created, the fact is no new species is fashioned in the process.37 The second problem
with this “unnatural” definition is if we are truly concerned about what is a natural
action and product in the environment, then we cannot merely assert that sexual or
asexual reproduction without gene splicing is natural and gene splicing is unnatural,
and then stop at those two conclusions. The third difficulty with the definition is

34See the articles by Michael Syvanen for an excellent introduction to the controversy.
35Richard Sherlock rejects the isolationist argument on much the same grounds in his excellent
article examining genetic trespass and subtle definitions of the natural/unnatural (Sherlock 2002,
p. 154).
36The issue of evolutionary arguments for and against transgenics will be addressed in much
greater detail 3.6
37If it turns out macroevolution is the process critics are concerned about violating, then as long as
researchers do not do that, then their activities are not illegitimate under this argument. See Chapter
4 for more information.
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even if we ignore the fact that homo sapiens acting within the environment is nat-
ural because it is a partial result of evolutionary processes, there is still the matter
of whether unnatural actions and their products are inherently unethical. Fourth, the
definition of species is relative to the circumstances and the purpose of the word. In
one situation, species defined on the grounds of inability to sexually reproduce is the
most useful definition, while in other circumstances, another meaning is more expe-
dient. Hence, this definition also fails to establish the unnaturalness of transgenics
or any biotechnology, for that matter.

3.6 Arguments from Evolution

As has been clearly demonstrated so far in this chapter, in bioethics and technology,
and its subfields of biotechnology and transgenic organisms, there are a number of
instances in which one side of an issue employs moral and scientific principles and
arguments to support their conclusions without really understanding them.38 The
focus of unnaturalness and transgenics was on whether such technology was intrinsi-
cally unnatural based on a false Platonic ontology that assumed that all objects have
functions and that unambiguous essences exist that allow us to delineate clearly.
A species’ boundary transgression, telos alteration, or essence transference were
sufficient to make a transgenic organism inherently bad, at least in some people’s
minds. These arguments were shown to be baseless on the grounds of internal incon-
sistency, factual errors, and impracticality.

Evolutionary theory is another case in point of misused science. Critics of
transgenics sometimes claim that the creation or existence of TOs violates natu-
ral evolutionary processes. From there, they argue that any action or object vio-
lating evolution in some way is unnatural and the unnatural is morally wrong or
bad, respectively; hence, transgenic organisms are morally bad and their creation is
morally wrong. On the other hand, some proponents of transgenics contend that sci-
ence has naturally evolved to the point in which transgenic organisms can be created
and sustained. Since TOs are part of the evolutionary process, they must be natural;
hence, transgenics are morally good. Unfortunately for both, each argument makes
one of two mistakes. Either the argument is empirically mistaken about the violation
of evolution and its mechanisms, or evolutionary mechanisms actually are broken,
but the transgression is irrelevant to morality.

Before examining the evolution arguments in favor of and against transgenics, it
will be helpful to briefly described evolution, how it works, and some moral facts to
note about it.

38Other types of transgenic organisms will prove more problematic than plants. Plants after all, do
not have the capacity to feel pain or pleasure and certainly do not have rational thinking processes.
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3.6.1 Evolution: A Primer

First, the theory of evolution holds that both the diversity and similarity of all living
organisms result from the same process. Evolution occurs when there “is a change in
the gene pool of a population over time,” where the gene pool is the set of all genes
of a species or population (Colby 1996, p. 1). Evolution tends to preserve traits con-
ferring an advantage to a species, i.e., those enhancing survival and reproductive
success. These traits are usually passed by the fitter members of a species to their
progeny. Organisms more fit to survive in the environment are more likely to con-
tribute to the gene pool of the succeeding generations than those less fit, where the
fitness of an individual is determined by its relative contribution to the gene pool of
the next generation. Hence, a species’ gene pool will change over time as the genes
from the fitter organisms predominate over less fit genes. Eventually the changes in
gene pool, in part due to environment, competition, and predation pressures, will be
sufficient to create a new species from the old, the latter of which will eventually
become extinct (Curtis 1972, p. 532).

There are two types of evolution. First, microevolution occurs when there have
been significant changes in the gene pool of the species, but not a sufficient amount
to make the result a new species unable to reproduce with the old. For example,
English moths underwent microevolution when darker members predominated over
lighter ones as a result of pollution pressure from coal burning and soot on the
trees on which the moths rested. Furthermore, when local coal use was reduced, the
moths microevolved again. This time, white members were favored over darker ones
because the tree bark was once again mostly white. Since microevolution occurs
relatively quickly, especially in comparison to macroevolution, it is the only type of
evolution observable by human beings.

Macroevolution, on the other hand, is much slower process and creates a greater
alteration in species than does microevolution. Macroevolution forms a new species
from a previously existing one, in the process of speciation. The two types of spe-
ciation are allopatric speciation, in which two or more groups of one species geo-
graphically split, and then evolve to a point in which they cannot interbreed, and
sympatric speciation, in which two subpopulations become reproductively isolated
without first becoming geographically inaccessible (Colby 1996, pp. 21–2). For our
purposes here, we will use PMC to stipulate that, roughly, a new species is cre-
ated from the old when members of the two groups can no longer interbreed (Cur-
tis 1972, p. 520). Generally, since the DNA alterations required to generate a new
species move at such a slow pace and in infinitesimal increments, researchers can-
not observe macroevoluton from start to finish. However, using abductive reasoning
and available empirical evidence, the best explanation for the current species and
environment is macroevolution.

The five mechanisms of both types of evolution are gene flow, recombination,
mutation, genetic drift, and natural selection. Of the five, gene flow, recombina-
tion, and mutation can increase variation, while natural selection and genetic drift
decrease it. Gene flow occurs when members of a species migrate from their estab-
lished geographic area to a new one, and then mate with members of the same
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species. Gene flow can also occur in horizontal gene transfer in which distantly
related species from the same geographic areas reproduce (Colby 1996, p. 9).
Recombination happens through “the process of meiosis . . . [V]ariations arising
from mutations are reshuffled, worked into the gene pool, and so brought into new
combinations with other genes, eventually giving rise to new phenotypes” (Cur-
tis 1972, p. 496). One method of recombination is sexual reproduction occurring
between mothers and fathers from the same or different geographic areas. Finally,
deleterious, beneficial, and neutral mutations arise when the cellular machinery
copying the DNA makes a mistake and produces a novel genetic combination
(Colby 1996, p. 10).

One argument against transgenics involves the reduction of diversity, but natu-
ral selection and genetic drift can decrease variations in a species as well. Genetic
drift is a random event in which “certain alleles tend to get lost or are overrepre-
sented” provided that the population is sufficiently small (Curtis 1972, p. 508). Nat-
ural selection, the only mechanism of adaptive evolution, generally either causes
a beneficial mutation to fix in the species’ DNA, which increases the population’s
members’ because of that variation, or deletes deleterious mutations, so that the lat-
ter do not become fixed in the species’ genome (Felsot 2002, pp. 5–7).39 However,
natural selection does not necessarily lead to a population with an optimal set of
traits, although they might be almost as good as those of the optimal set (Colby
1996, p. 7).

Granted it would be beneficial to a species for natural selection to confer upon
it every conceivable useful trait, the process can only distinguish between exist-
ing variants. Beneficial characteristics not part of the existing variants will not
be selected because they cannot subsist given the particular species’ genome. For
example, it might be beneficial for deer to have skins impervious to bullets and other
projectiles, but the species does not have the genetic variation that can be selected
for the physical feature (Colby 1996, pp. 5–7). In other words, natural selection can
only work with existing DNA combinations; it cannot create a new one based on
how practical it would be.

Under natural selection, a common condition for all organisms is population
growth tending to far exceed the available resources of the geographic area, which
entails that more offspring will be produced than can survive. Furthermore, compe-
tition for resources increases as the amount of available resources decreases, ceteris
paribus. The environment, hence, helps drive the origin of all species through the
gradual accumulation of those traits steadily improving fitness over time for that
particular environment. Of course, if this intense competition pressure was non-
existent, then new traits would not necessarily become universal in a species. There
would be no genetic advantage to having that characteristic over another neutral
one; so, there would be no reason for one to be selected and fixed in the genome
over another.

39It should not be thought that natural selection is a force in the same manner as gravity. Rather
natural selection is an effect.
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Moreover, an organism’s success in reproduction will affect the organism’s con-
tribution to future generations. The less successful the organism is, then the less
input it makes in its offspring, to their offspring, and so on. Those organisms most
successful in reproduction will have the greatest probability of contributing to future
generations because of the simple fact that they can pass more of their genetic mate-
rial into the gene pool than can those with less useful characteristics.

When evaluating moral arguments about technology, biotechnology, and trans-
genics, it is important to remember that evolution is a theory about a process popu-
lations undergo, and not about individual development (Curtis 1972, p. 498). Species
or populations, not individuals, evolve. Furthermore, the only way a single organ-
ism of a species can have the essence of the entire species is if there is no variation
within the population. That is, each species’ member has to have the same genome
without alteration. However, the only time members have identical overall DNA is
in the case of identical twins or siblings. Moreover, there is generally a great deal
of variation in the DNA of members of a species, with each member having its
unique genome (Colby 1996, p. 3). Hence, moral conclusions about one member’s
particular genetic code cannot be extended to include all members of the species.

Another fact to keep in mind is that evolution is not a form of progress. Many
people believe the new species have to be an improvement over those from which
they descended because the new species is generally fitter for the environment in
which it evolved than the former. However, in the moral sense, the belief is false for
a number of reasons. First, “Populations simply adapt to their current surroundings.
They do not necessarily become better in any absolute sense over time” (Colby
1996, p. 2). That is, new species are not morally better than their predecessors nor
are they better physically than what came before. It should always be remembered
that the species has to be judged according to the environment in which it exists. If
the environment changes, then what was best fit in the former environment might
now be less fit than a competitor.

Second, natural selection and evolution do not select qualities to maximize for
upcoming utility. They cannot plan for a beneficial future of any species. Alterations
in species result merely as responses to current conditions, not future ones. If natural
selection could maximize utility, for example, then it would have modified people
prior to being exposed to pollution created in the post-industrial age. People would
have been able to withstand exposure to radiation and other current pollution prob-
lems than they currently can (Colby 1996, pp. 20–1). Hence, just because a species
is the result of natural selection and evolution does not entail that it is morally supe-
rior to other species or has any special role to play now or yet to come.

Third, under evolution, all organisms are self-interested only in the sense that
they do whatever is necessary to maximize their long term interest of inclusive fit-
ness.40 In other words, they try to survive and mate as often as possible. This is not

40Inclusive fitness is a combination of direct and indirect fitness. “Direct fitness is a measure of
how many alleles, on average, a genotype contributes to the subsequent generation’s gene pool by
reproducing. Indirect fitness is a measure of how many alleles identical to its own it helps to enter
the gene pool” (Colby 1996, p. 6).
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a moral consideration unless the true ethical theory is egoism, which requires an
agent to maximize his self-interest every time he acts. However, egoism is contrary
to many legitimate moral intuitions, including but not limited to those underlying
Kantianism and utilitarianism. For example, respecting the intrinsic value of others
is right because it recognizes true value, rather than in the case of egoism in which
the agent should respect another if and only if doing so maximizes the agent’s utility.
People should not be respected merely as a means to another agent’s end.

Finally, organisms modify their environment in a number of different ways
(Colby 1996, pp. 3, 28; Curtis 1972, pp. 511–13). The modifications are done with-
out regard for morality, including the prudential egoism. For example, predators eat
their prey, which affects the number of organisms available as food resources to
them, and the reduction in prey numbers affects the prey species as well. The envi-
ronmental modification can be very bad in regards to the continued success of the
predator organism and its species. For example, if one species’ members deplete all
of their possible nutritional resources, then both species can become extinct, unless
the predator can find alternative means of support. Hence, the lesson to remember
is that evolution is not a theory incorporating moral aspects, but rather a scientific
theory about the origin of species.

3.6.2 Arguments Against Transgenics

There are four main arguments against transgenic organisms based upon evolution:
Usurping Nature, Genetic Instability, Abrupt Evolution, and Genetic Uniformity.
Whatever the particular variation, all of the arguments maintain that TOs violate the
evolutionary processes because their creation bypasses natural selection, gene flow,
and the other mechanisms of evolution. According to the second version of the UIU,
TOs are artificial or human made, and evolution is nature outside of human actions;
hence, TOs and their creation are morally bad or wrong, respectively. In this section,
I will consider each of the four arguments in turn. If the particular argument has
a unique problem, then the criticism immediately follows its exposition. General
problems faced by all four arguments end this section.

The evolution argument’s first variation, Usurping Nature, claims that researchers
are overtaking evolution’s role when they splice the genetic material from one
species into that of another in a manner evolution cannot duplicate.41 Since trans-
ferring genes in a way evolution is unable to replicate is unnatural, the researchers’
actions are morally wrong. Furthermore, the products of such activity must be
morally bad. The result of an unethical transgression of evolution continues to vio-
late evolution by its continued existence or the product of an unethical action is bad
because it bears the taint of the wrongful deed.

In order to fully understand this argument, it must be evaluated in light of the
two different types of evolutions: macro and micro. In order to use macroevolution

41The Playing God argument is a variant of this argument.
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in the argument, researchers would have to be creating new species which cannot
interbreed with others. There is some reason why people would believe the intro-
duction of genetic material from a different species into another would create a new
species because one species’ DNA plus part of another species’ DNA would add up
to something entirely new. Furthermore, the new species’ DNA code could not have
occurred in nature, since the original species could never have interbred.

However, new species are not being created with TO technology. To date, the
transgenic organisms reviewed by the various regulatory bodies, such as the USDA
and FDA, have been substantially equivalent to their conventional counterparts (Har-
lander 2002, p. 164S).42 Even though a genetic alteration has been performed to
create a new variation, transgenic crops can still cross-breed with their conventional
and organic counterparts, which is one of the risks often cited to prevent the formers
introduction into agriculture. Since the new and old organisms can still reproduce
with each other, then according to the tenets of evolution, they must still be the
same species. Hence, researchers are not usurping macroevolution when they create
transgenic organisms.

At best, transgenic organisms have undergone microevolution, much as the
English moths did during and after the Industrial Revolution in England. The moral
difference between the two examples of microevolution, some might cite, is that
transgenic organisms were designed to undergo microevolution, while the moths
were not. In the latter case, the moths’ evolution was a mere byproduct of pollution
in the area. No human being intended the moths go through the process of select-
ing for dark over white, and then again, white over dark moths. Hence, the change
was an accidental, indirect consequence of the actions of human activity in the area,
instead of being a deliberate attempt to bypass microevolutionary processes.43 On
the other hand, if researchers intended to create the evolved species from transgenic
alteration, then they have usurped the role of evolution or one or more of its five
mechanisms, in the process.

One of the strongest claims that evolutionary processes have been violated
depends on natural selection and the features which can be selected for in nature.
Recall that although a characteristic might be very beneficial for a species, it is not
possible for it to occur in species’ members if it is not already part of the species’
variations. Being psychic might be useful for human beings, for instance, but that
characteristic is an impossible variation for homo sapiens, regardless of what char-
latans claim and the self-deceived believe.

According to this criticism, transgenic organisms illicitly create features that
could not have occurred outside human intervention in the species’ DNA, which
cross the natural boundaries evolution has placed on each species’ genome.

42The Rivermouth Action Group, Inc. claims that “corn (maize) which has been genetically mod-
ified to act as an insecticide . . . is hardly ‘substantially equivalent’ to conventional corn” (RAG
2003, p. 2).
43This is not to assert that the pollution which stimulated the change in the moths is morally neutral
or good; merely that it was not morally wrong because it violated evolution in some way.
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Natural agents [such as viruses] exist which can transfer genes horizontally between
individuals. . .The natural agents are limited by species barriers, so that for example, pig
viruses will infect pigs, but not human beings, and cauliflower viruses will not attack toma-
toes. However, genetic engineers make artificial vectors (carriers of genes) by combining
part so the most infectious natural agents, with their disease-causing functions removed or
disabled, and designing them to overcome species barriers, so the same vector may now
transfer, say, human genes, which are spliced into the vector, into the cells of all other
mammals, or cells of plants. (Ho 1999, p. 2)

Not only does the process of engineering TOs violate natural selection and evo-
lution by inventing entities that could not have otherwise existed, it is also asserted
that there subsists a danger for those organisms consuming transgenic organisms.
There has been evidence of horizontal gene transfer from bacteria in the human
gut since the 1970s (Ibid., p. 4). More recently, British researchers have found that
the marker genes used to identify transgenic organisms cells can be horizontally
transferred to the bacteria in the human gut, which could adversely affect antibiotic
resistance (Vidal 2002, p. 1).44 This means not only have the intended species been
altered, but other species have had their DNA unintentionally changed in an illicit
usurpation of microevolution. Moreover, human beings and others might become
susceptible to viruses and other diseases to which they are currently immune due to
the violation of the natural genetic barriers already in place.

A second evolution argument against transgenic organisms, Genetic Instability,
involves the alleged relative volatility of transgenic organisms’ DNA in insuffi-
ciently controlled environments (Cummins 2002, p. 1; Perez 2000, p. 2; Lenski
1993, pp. 201–9).45 Under the mechanisms of evolution, such instability is weeded
out relatively early by natural selection without posing much of a hazard to the bio-
system.46

DNA transformation to make [TOs] is mainly by illegitimate recombination because homol-
ogous recombination is very weak except during meiosis. Higher plants seem to be more
genetically promiscuous during their evolution and take more foreign DNA than do other
kinds of organism. [TOs] are unstable in the first few generations because of the illegitimate
recombination. (Cummins 2002, p. 1)

The volatility of splicing genes from one species into the DNA of another makes
the resultant genetic material more likely to mutate than it otherwise would have.
Since so few mutations are beneficial to the species or organism, the resulting

44Michael Antonio, a senior lecturer in molecular genetics at King′s College Medical School,
London, states that the findings are significant, although there are a number of inadequacies in the
study (Vidal 2002, p. 1).
45Also see Jean-Claude Perez’s Planete Transgenique (Ed. L’espace blue: Paris, France, 1997).
46Michael Syvanen argues in a number of articles that horizontal gene transfer played a much
greater role in evolution than previously thought. He maintains that organisms that can incorporate
DNA from other species are fitter than those that cannot. Hence natural selection favors the former
over the latter. See Syvanen’s “Conserved Regions in Mammalian ß-globins: Could They Arise by
Cross Species Gene Exchange?”, “Cross-species Gene Transfer: Implications for a New Theory of
Evolution,” “On the Occurrence of Horizontal Gene Transfer Among an Arbitrarily Chosen Group
of 26 Genes,” and “Recent emergence of the modern genetic code: a proposal”
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organisms are harmed in ways they would not have otherwise been if evolution-
ary processes had been allowed to proceed naturally (Curtis 1972, pp. 146–7). The
deleterious mutations are less fit; hence, if scientists had not created a situation
likely to produce them, they would not have been able to pass their genes on to the
succeeding generation and harm the individual and its species’ gene pool.

Furthermore, the instability and bad mutations resulting from the genetic transfer
could cause an otherwise impossible super-weed or pest. Outside artificial interven-
tion, the variants for such a pest did not exist in the species’ gene pool as evidenced
by the fact that genes from another species had to be introduced into that of the
recipient species to create the desired TO. Hence there is greater risk created by
humans illicitly taking over evolution’s role when they engineer their new species
or modify the DNA of current species than would have otherwise existed if humans
had let nature take its course or only produced novel crops through the tried and true
methods of selective breeding.

Although there are the general objections to this evolution argument variation
that will be addressed at this section’s end, the second criticism has a particular
response unique to it. While it is true that the results of splicing genetic material can
be unstable, the volatility exists for a relatively short period of time. Seed compa-
nies and researchers do not want genetically unstable products to be released into
the market because it would affect the marketability of the seed or other product.
No producer desires a crop having a high incidence of mutations and related prob-
lems. Rather, producers and seed companies want a stable and dependable crop to
raise and sell. To ensure that the transgenic organism is a reliable product capable
of being marketed, the seeds are interbred until a stable line is produced. Hence,
the genetic volatility of transgenic organisms can be reduced to be no more than
that of conventionally created crop species, and if there is not a moral problem for
conventional and organic products, then there cannot be one for transgenics.

Miguel Altieri and Peter Rosset posit one of the more sophisticated variations of
the evolution argument, which is based on the acceleration of mutation fixation or
Abrupt Evolution.47 They claim that transgenic plants with Bt-pesticide will unethi-
cally alter the resistance of pests due to the rapid increase in gene fixation that could
not have occurred outside of illicit human interference (Altieri and Rosset 1999b).

In general, the greater the selection pressure across time and space, the quicker and more
profound the pests (sic) evolutionary response. An obvious reason for adopting this prin-
ciple is that it reduces pest exposure to pesticides, retarding the evolution of resistance.
But when the product is engineered into the plant itself, pest exposure leaps from minimal
and occasional to massive and continuous exposure, dramatically accelerating resistance.
(Altieri and Rosset 1999a)

Instead of allowing microevolution to take its relatively slow time in the course
of human history, transgenics are increasing the pace of species’ microevolution, in

47Philip Davies uses a form of Abrupt Evolution argument to attempt to justify his claim that
we should assume that each genetically engineered crop will have a significant impact on the
environment until it is proven not to (Davies 2004, pp. 74–5).
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this particular case, the resistance of pests to natural Bt-pesticide. Those members
of the pest species with greater resistance to the pesticide are fitter to survive and
pass on their beneficial characteristics to future generations, while those with lesser
resistance are not as likely to survive or reproduce. Hence, the species’ gene pool
will include resistance to Bt-pesticide, and eventually those individuals without this
genetic characteristic will be uncommon and unlikely to survive for very long in the
bio-system. Furthermore, the methods in place to prevent this disastrous microevo-
lutionary result from happening, i.e. refuge zones, are ineffectual (Altieri and Rosset
1999b). The overall result, it is claimed, is natural Bt-pesticide is rendered useless
for organic farmers, and a pest has been created capable of overcoming the defenses
of even the genetically altered crop.

In addition to insects, weed species have acquired the pesticide resistant gene as
a result of microevolutionary mechanisms, and might do so again in the future (Holt
2002, p. 47). In one case in Argentina, it is alleged that “[b]ecause of the evolution of
vicious new weeds, farmers have had to use two to three times more pesticides than
previously” (Branford 2002, pp. 1–2). Hence, weeds developed pesticide resistance
much more rapidly than they would have without the transgenic organisms passing
on their transgene to their weedy relatives. The result is a violation of the slow
speed which evolution generally moves in creating new varieties of species, as well
as the breaching of natural species boundaries. It is only because of the gene from
the bacterium that a super-weed capable of resisting Bt herbicides could have been
created.

There is an exclusive objection to the Abrupt Evolution argument variation. As
Martina McGloughlin points out, no biological solution to pest control is ever per-
manent. Pests will overcome any control method, regardless of whether or not it is
used correctly, such as in the case of refuges and pesticide spraying (McGloughlin
1999, pp. 5–6). It is a biological fact that those pests fitter for the environment in
which the control method is used will directly and indirectly contribute their genes
to the next generation’s gene pool. This pattern will continue until the control is no
longer effective against the species because it has microevolved to be insusceptible
to the pest control. Hence, the problem is not unique to transgenic organisms. It
affects all biological control methods whether or not they are organic, conventional,
or transgenic. It follows that the “directed evolution” creating TOs is not inherently
bad because it is directed evolution (McGloughlin 1999, p. 6). Rather, the moral
value of directed evolution’s products must be determined in the same way that
conventional breeding products are evaluated, i.e., on their impact on the market,
environment, or things other than the crops themselves. If it can be shown conven-
tional breeding is bad because it leads to control methods becoming ineffectual, then
transgenic organisms causing the same effect are bad on the same grounds, and not
because they have violated some evolutionary process, and vice versa.

A fourth variation on the evolution argument is the unethical creation of “genetic
uniformity” from the introduction of transgenic crops into the bio-system (Altieri
and Rosset 1999a). It is a fact that evolution has produced a great deal of diversity,
which human beings have steadily decreased since the species originated. In fact,
humans have become the “chief destroyer[s] of organisms” (Curtis 1972, p. 532).
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The fear is that with very few seed and other technology companies, there will be
a reduction in the number of variations evolution created in a species. The seed
companies will generate as few varieties as possible to increase their profits; so the
number of varieties available will be more limited than if transgenics were banned
(Joly and Lemarie 1998, p. 2).

The evolution part of the argument is based upon the “genetic erosion” it is
alleged will result (Altieri and Rosset 1999a). Once there is market and production
uniformity – monoculture – if some sort of new pest or pathogen is introduced into
the system, and the variety is unable to resist it, then the potential for destruction of
the species is very high. If all wheat, for example, is vulnerable to rust, then rust’s
introduction into the production system will wipe out all the wheat. If there had been
as many varieties of wheat as evolution created, then the fittest wheat would have
survived and reproduced, while only the less fit would have succumbed to the rust.
When humans limit the diversity evolution has given them, then they act in a manner
contrary to evolution. Therefore, limiting variety is morally wrong and transgenic
organisms are morally bad.

The Genetic Uniformity argument has several unique problems. First, there are
those who believe that the available evidence is insufficient to convincingly prove
claims that genetic diversity has been limited by the introduction of transgenics. In
fact, the historical record shows diversity has not been lost due to human beings
developing agricultural products (Bartsch et al. 2002, pp. 78–89; Harlander 2002,
p. 161S). For example, the hybridization of corn in Mexico has not lead to reduced
bio-diversity. According to Allan Felsot, even with “the tremendous amount of gene
flow from non-local to locally adapted and selected cultivars, the [original] varieties
survived intact as recognizable entities” (Felsot 2002, p. 5). Furthermore, the Royal
Society of London, et al., recognize:

The domestication of plants for agricultural use was a long-term process with profound
evolutionary consequences for many species. One of its most valuable results was the cre-
ation of a diversity of plants serving human needs. Using this stock of genetic variability
through selection and breeding, the “Green Revolution” produced many varieties that are
used throughout the world. This work, carried out largely in publicly supported research
institutions, has resulted in our present high-yielding crop varieties. (Royal Society of Lon-
don et al., http://books.nap.edu/html/transgenic/need.html)

In other words, conventional breeding has increased the bio-diversity of crops
able to serve human needs. There is no reason to think transgenic crops will not do
likewise, and perhaps, genetic engineering will be able to create plants and animals
that will help environments undergoing great environmental stress due to biotic,
e.g., insects and other pests, or abiotic, e.g., drought and salinity, factors that turn
functioning bio-systems into wastelands.

The second unique difficulty for the Genetic Uniformity argument is that even
if genetic diversity has been reduced, the reduction problem is not solely limited to
transgenic organisms. The problem is for any human activity limiting bio-diversity.
Over the many years of conventional agriculture, a large number of species have
been lost (Lenski 1993, p. 1). If it is morally wrong to limit diversity through trans-
genic research, then it must also be morally wrong to reduce it through the con-
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ventional methods of plant breeding used by the seed industry. Since few, if any,
are complaining about conventional breeding techniques and effects, then on the
grounds of consistency, they should not single out TOs. Hence, there is nothing
unique about transgenic organisms and their development, regardless of whether or
not it is in accord with evolution.

The Genetic Uniformity’s third problem is its assumption that greater diversity
is always good, when there are cases in which it is thought to be positively bad
by those opposing transgenics. Friends of the Earth Europe (FoEE), for example,
opposed Morphotek’s plan to create new crop varieties because the group objected
to the use of some of the genes identified as causing colonic cancer in humans to
speed up evolutionary processes (FoEE 2002, p. 2). Roughly, Morphotek exposes
the DNA from a number of crop species to the genes, which cause mutations in the
species. Morphotek then selects the plants exhibiting the characteristics the com-
pany desires for new crop varieties (Cohen 2001, p. 12). This method is called mor-
phogenics, which “switches off the [genetic] ‘proof reading machinery’ allowing
for entire genomes of microbes, plants, and mammals to be genetically altered more
frequently” (Ibid.). Radiation has been used in a different type of accelerated evolu-
tionary process, called radiation mutagenesis, to improve varieties since the 1970s.
To date over 1,800 different crop varieties have been developed using the technique
(Harlander 2002, p. 161S).

Even though diversity is increased using morphogenics, FoEE believes Mor-
photek will not be able to remove the cancer causing genes from its new varieties,
which the group is worried could produce cancer in human beings. Hence, diversity
in itself is not necessarily a good to be pursued. Rather, what is morally important is
the effect members of a species have on other species and individuals, especially on
homo sapiens. If a species’ members have a deleterious impact, then it is extrinsi-
cally bad regardless if its existence creates greater diversity. If the species’ existence
is beneficial to those species valuable to human beings or the bio-system, then the
former is extrinsically good, despite whether or not diversity is increased.

A fourth problem for the Genetic Uniformity argument is based on a lack of harm
for destroyed species. Even if human actions lead to the extinction of a species,
it is not immediately clear that the extinct species has been harmed in any way
(Russow 2002, p. 114). Although it makes sense to talk about harming organisms
because they have individual interests, a species is not sufficiently similar to an
organism’s status as either a sentient or living entity. Rather a species is a group of
individuals which is neither sentient nor alive. Bernard Rollin claims that “killing
any ten Siberian tigers is no different than killing the last ten” (Rollin 1994, p. 78)48

because it is the sentience of the members of the species that counts morally rather
than the extinction of an “abstract entity” (Ibid.). Therefore, the moral focus should
be on the harms and benefits to existing and likely members of a species instead of
the species itself.

48See also Rollin (1996, p. 35).
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A general reply to all four of the anti-transgenic evolutionary arguments – Usurp-
ing Nature, Genetic Instability, Abrupt Evolution, and Genetic Uniformity – is that
if we must allow evolution to take its course without interference on our part, then
it follows that all human made products contrary to evolution are morally bad and
creating them is morally wrong, much as in the case of definition pair two. Since
evolution has not made it the case that all homo sapiens can resist cancer, AIDS,
Ebola, and other forms of diseases plaguing them, for instance, then it is morally
impermissible to interfere with the evolutionary processes to save people afflicted
by the diseases. If we are serious about letting evolution take its course, then we
should stand back and allow those without disease resistant DNA to die off as soon
as possible. It is beneficial to the species’ fitness for them to die quickly, otherwise
they might survive and reproduce, which will pass on the defective genes to their
offspring. In the long run, homo sapiens will improve when the beneficial mutations
become standard in the human gene pool. If we accept arguments against human
intervention in evolutionary processes, then we must also accept the morally repug-
nant conclusion that any person who is not fit to survive in the evolutionary sense
should not be helped in the interests of species development.

Of course, the argument that human interference in the evolutionary process lacks
plausibility for a number of reasons besides that of the repulsiveness we feel toward
it. First, even if we assume creating transgenic organisms is outside the realm of
evolution, it is not necessarily wrong to do it.49 Most people accept Peter Singer’s
principle that if we can help others without sacrificing anything of comparable moral
worth, then we are obligated to do so (Singer 2006, p. 255). Given this widespread
belief about moral duties, it follows that allowing morally valuable individuals to
perish simply to assist morally neutral evolution is unethical. The sacrifice of an
individual for the benefit of the whole might be justified in some cases, but to sacri-
fice so many merely because evolution made them too weak to survive and evolution
will help to create a stronger species in the distant future cannot be true on its own.

Furthermore, even though the species will benefit from allowing the less fit mem-
bers of the human race to fail to reproduce or take resources from those who could
use them to better effect, there will be other diseases which will occur in the future
for which evolution has not yet fitted the species. As humans acquire genes to
resist cancer and other diseases, new ones will spring forth. For example, we might
become immune to a certain variety of virus, but the virus will not cease to exist.
Those members of the virus that are fitter will still inflict harm on the human race
because the human race is not immune to them. The virus survives and passes its
genetic material to its offspring, until the beneficial gene becomes a standard in the
viral genome. There will also be new types of diseases to arise for the new human
genome, which the current genome could be immune to or not. The point is there
will still be problems for the species even if all of the sick individuals are prevented
from passing on their genes.

49I will argue in the Pro-Transgenic section that creating transgenic organisms could be the result
of evolutionary mechanisms; hence, it does not violate evolution in any way.
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Another problem for the anti-transgenic evolution arguments is the fact that there
have been very beneficial examples of genetic manipulation by human beings. First,
some turkeys have been bred to reduce brooding behavior and increase egg pro-
duction (Reiss and Straughan 2001, p. 183). Crops have also been vastly improved
to the benefit of human beings and others (Harlander 2002, p. 161S). Finally, as
stated above, humans have already had a significant impact on crops for many years
through conventional methods of breeding (Royal Society of London et al. 2000).
The crops developed in the Green Revolution via conventional means, for instance,
enabled many more people to be fed than would have otherwise been the case (Ibid.).
For most people, especially those helped directly, the reduction in starvation is a
very good thing.

The issue of our obligations to those who are not as fit as others in the evolution-
ary scheme of things shows one very important moral truth. Just because something
is the result of evolution does not mean it is a morally good thing. It is important to
remember evolution is a natural process, but it has no moral value on its own nor
does it confer moral value on actions or objects. Evolution is merely a process like
gravity.50 It is neither morally good nor bad that gravity exists. An object falling to
earth is neither morally good nor bad in and of itself merely because gravity is oper-
ating. Gravity might even end up hurting someone, but it has no moral worth outside
human valuation of it and its effects. Evolution and its processes are the same in this
regard.

3.6.3 Arguments for Transgenics

The evolution argument has two variations supporting the morality of transgenic
organisms. The first is common in many different venues and focuses on the evolu-
tion of technology or science. The second has not been explained or examined in any
great depth, although it holds greater promise than the former. The latter draws its
limited evidentiary strength from the fact that humans are organisms affecting their
environment, which in turn, has a natural impact on evolution. I will begin with the
first and weaker argument of the two.

The evolution of science argument is a poor one despite being used so many
times. Some scientists and others attempt to justify TOs by saying that they are the
natural products of naturally evolving science. In one instance, the term “evolution
of the plant biotechnology industry” is employed to discuss the morality of TOs
(Joly and Lemarie 1998, p. 2). Furthermore, Monsanto adopted the terminology to
promote its products, which was found by Britain’s Advertising Standard Authority
to have misled the public in an ad by “[failing] to make . . . clear that scientific opin-
ion was divided over whether or not genetic modification was an extension of the
cross-breeding of plants which has gone on for centuries” (LRS, p. 1). The final pos-
itive example mentioned here comes from Peter Gregory, Director of Biotechnology

50Although gravity is a cause and natural selection is an effect.
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International Programs at Cornell University, who stated, “agricultural biotechnol-
ogy . . . is not something completely new, but a natural evolution from traditional
agricultural techniques such as cross-breeding” (GKCCB 2002, p. 1).51

Critics of transgenics have also noted this evolution argument variant. The River-
mouth Action Group wrote that, “Proponents of GMO food maintain that genetic
modification of DNA is only an extension of genetic evolution through natural
reproductive means” (RAG 2003, p. 1). Furthermore, Karen Charman claimed that
“Promoters of agricultural biotechnology insist that genetic engineering is just a
faster and more precise way to improve crops than traditional plant breeding meth-
ods” (Charman 2006, p. 1). Although the assertion that transgenic engineering sci-
ence is a part of evolutionary forces is relatively widespread, the support for it needs
clarification.

One interpretation of this evolution argument attempts to show that science has
evolved to produce TOs. This linkage between science and evolution is intended to
imply there is a natural progression of science along some form of natural lines.
In other words, science producing transgenics is the result of an evolutionary pro-
cess. Furthermore, the use of the terms similar to “natural progression of science
according to the theory of evolution” entails proponents believe the natural is right,
or at least, morally good, and science’s natural progression is morally good as well.
Hence, researchers engineering transgenics are ethically acting in accord with evo-
lution instead of violating it. In addition, since transgenics are the product of natural
evolutionary process, they must be morally good. By equating transgenic technol-
ogy with what is natural, there is a perhaps unintentional attempt to create a positive
emotive response in others; thereby making it more likely for them to be comfort-
able with the development and subsistence of transgenics, themselves.

Although it is understandable why TO proponents desire to make use of this
evolution argument, it is also clear why they make a severe category mistake in
doing so. The definition of evolution shows it is a process for species, not scientific
research and application. Species evolve over time, but by no stretch of the imagina-
tion is science an existing species. Hence, science cannot be an evolutionary process
justifying any scientific product.

What proponents should actually mean when they claim “that genetic modifica-
tion of DNA is only an extension of genetic evolution through natural reproductive
means” (RAG 2003, p. 1) is that there has been a progression in scientific knowledge
enabling humans to cross natural species boundaries to create transgenic organisms.
That is, entities that could not exchange genetic material on their own, with the help
of human beings, can now do so. Of course, this interpretation of the claim says
nothing about the morality of the scientific development.

The mere progression of science is insufficient to imply any form of naturalness
and the further implication that the natural is morally good or right. For example,
science and technology have moved to the point at which they can help kill individ-
uals in war and terrorism more efficiently than could have been dreamed of a mere

51Also see Fox (1999, pp. 4–5).
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100 years ago. Neutron bombs can eradicate a large number of people, while doing
little damage to the detonation area’s infrastructure and private property. As in the
case of something being the product of evolution, the mere fact that it is a techno-
logical development of science does not mean that it is a morally good thing. What
has to be done in order to make this argument work is to show that the particular
scientific progression in this particular case is a good thing, but it will have to do this
using other moral principles, such as PMC, and not the natural evolution argument.

A superior but still weak argument for transgenic organisms and evolution is
not often used, but deserves at least some limited consideration. This line of rea-
soning claims that all human actions are a consequence or part of the evolutionary
process simply because homo sapiens’ existence is an evolutionary result. Hence,
human actions are in a very major way a consequence of evolutionary mechanisms.
For example, William Leonard argues that a dietary change was a driving force
behind human evolution. “We now know that humans evolved not to subsist on a
single, Paleolithic diet but to be flexible eaters” (Leonard 2003, p. 1). According to
Leonard, one reason humans are bipedal is because those bipedal organisms able
to reach more food and use less energy from having this characteristic were more
inclusively fit than quadrapedals (Leonard 2003, p. 2). Moreover, evolutionary ben-
eficial “[i]nnovations such as cooking, agriculture, and even parts of modern food
technology can all be considered tactics for boosting the quality of the human diet”
(Leonard 2003, p. 4). There are even some philosophers who have argued that eth-
ical theory can be partly derived from evolution. Bernard G. Campbell and Brant
Wenegrat, for example, contend that human propensities, such as human cognition,
serve as some of the fundamental underpinnings of ethics. (Campbell 1995, p. 119;
Wenegrat 1995, pp. 139–40). If these observations are correct, then it follows that
human actions are not contrary to evolutionary process, but are in accordance with
them at minimum. Hence, humans creating transgenic organisms are a result of evo-
lutionary mechanisms, at least in part.

Furthermore, humans, as any other organisms, influence their environments and
the biosphere, which in turn influences evolutionary changes.

Modern agriculture is intrinsically destructive of the environment. It is particularly destruc-
tive of biological diversity, notably when practiced in a very resource-inefficient way, or
when it applies technologies not adapted to environmental features (soils, slopes, climatic
regions) of a particular area. (Royal Society of London et al. 2000)

It has already been stated that humans have probably been limiting diversity and
changing the environment ever since they evolved from their ancestors. In this argu-
ment, humans are a natural force just like any other, only with a greater potential
to affect the environment. The conclusion is that TOs are part of evolutionary pro-
cesses because they are an end of human activity, which is itself an evolutionary
result. Hence, transgenic organisms do not violate evolutionary processes because
they are created in accord with such mechanisms, and if that which does not violate
evolution is good, then TOs are good as well.

However, the conclusion that transgenics are morally good merely because they
do not violate evolution and are part of evolutionary processes shows the defect of
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this version of the evolution argument. The mere fact that an object or action does
or does not transgress evolution entails nothing about the morality of the object or
action. Those people with greater inclusive fitness, for example, are not morally
better ceteris paribus than those less fit. Hitler’s eugenics program was designed
to produce what his regime thought the fittest of human organisms, but the values
indoctrinated or held by those involved in the programs were morally reprehensible
and repulsive. The mere fact a human being is not a “pure Aryan” does not mean
the person is any less of a moral being or morally defective in some way. Being
more inclusively fit merely entails the person’s genes are more likely to be directly
or indirectly passed on to the next generation, not that the person’s moral character
is better or his actions more likely to be morally right. Hence, evaluating objects
or actions according to their “fit” with evolution and its mechanisms is unlikely
to convince any reasonable person that transgenics are morally justified on these
grounds.

3.7 Conclusion

The fear of transgenic and other new technology and their products could stem from
a psychological condition of human beings pithily captured by Douglas Adams.
Adams maintained that there is a set of rules governing human beings’ intuitive
reactions to technology.

1. Anything that is in the world when you’re born is normal and ordinary and is just
a natural part of the way the world works.

2. Anything that’s invented between when you’re fifteen and thirty-five is new and
exciting and revolutionary and you can probably get a career in it.

3. Anything invented after you’re thirty-five is against the natural order of things.

The actual chronological ages Adams uses to delineate the different responses
are false, since many of the most vehement opponents of transgenics are in their late
teens and twenties. However, if the ages are interpreted as psychological, then the
rules hold.

Although the eight definitions of unnatural fail to do their intended work, it is
clear that an examination of them is useful in advancing the ethical debate over
transgenic organisms. It is clear that the moral value of transgenic organisms and the
activity of creating TOs can be determined, at least in part, by the foreseeable conse-
quences of such products. Moreover, the mental states of those creating transgenics
have a significant role to play. If researchers and other relevant parties’ intentions,
motivations, or mental attitudes were primarily evil or the actions were not per-
formed with the proper respect for the persons affected by them, then the creation
is morally wrong. For example, some transgenics could be created with the moti-
vation of greed and the intention to destroy another’s market share merely for the
creators’ benefit. Their creation could be unethical not because they are unnatural,
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but because of other moral considerations. However, if the motivations, intentions,
and other relevant factors are primarily good, which seems to be what happened in
the Golden Rice case,52 then the action can be morally right. Therefore, moral prin-
ciples, such as RPU and QCI, are much more likely candidates to be practical in the
debate than is the unnatural/natural argument. The former more realistically help
advance arguments because they better tie into the obvious moral considerations,
such as the need to keep the bio-system functioning. It is obvious that those areas
should be the focus of the debate over the morality of transgenics rather than their
supposed unnaturalness.

At this point, no room has been found in the Practical Moral Code for the envi-
ronmental moral principle incorporated within the Anti-Transgenic Moral Code, and
the American Society for Biochemistry and Molecular Biology and Association for
Computing Machinery’s professional codes of conduct. Actions are neither right nor
wrong because they conform to or break, respectively, some rule that obligates us
to protect the environment in some way or to act naturally. Perhaps the best way to
address the legitimate moral concerns of those who want an environmental/natural
element in a universal moral code as well as taking into account the opinions of oth-
ers is to develop an axiology for PMC which makes it a moral factor in all decision
processes. In Chapter 4, the natural/environment will be assigned intrinsic value in
a hierarchical system.

52Although this seems to be a matter of debate, with some on the anti-transgenic side claiming it is
a coldly reasoned publicity ploy to make transgenic organisms more acceptable in the marketplace.



Chapter 5
Applying PMC to a Few Transgenic
Technology Issues

5.1 Introduction

Every one of our decisions and acts must be ethical. Is it difficult to live up to this
absolute rule? Not so much so for the smaller actions one performs with regular-
ity as when one interacts with one’s family and fellow workers. However, for the
major decisions in which values conflict in important ways and stakeholders are
significantly affected, the ethical going gets much harder. Here is where people find
themselves going astray from the right and good, often for what they subjectively
perceive as justified reasons but objectively are not. Many times the cause is not that
the person is evil or seeking to do wrong for its own sake, but rather the reason is
that the person lacks adequate information or a practical decision procedure that can
help her make a moral choice, enact it, and be able to justify it to other reasonable
people.

New technology is one of the principle areas in which people struggle to find
ethical solutions to moral dilemmas. Transgenic organisms are one case in point.
Although some estimate that 60–70% of the food on grocery store shelves contains
at least one TO ingredient, transgenics are not without their problems. TOs have
been vilified as an example of human beings’ overwhelming arrogance toward both
nature, the poor in the developing world, and agricultural producers. At the same
time, others have heralded TOs as the salvation of the developing world, the very
same agricultural producers critics cite, and markets looking for more efficient ways
to produce foods and goods. At the very beginning of the work on transgenics,
ethics lagged far behind the technology’s pace, but now that time has passed and
information became more readily available, it is clearer what actions can be justified.

In this chapter, the general permissibility for developing and marketing TOs will
be examined, as well as some factors considered that can make it morally wrong

Some of this chapter’s significant arguments can be found in Cooley (2008, 2007, 2004a, b, 2002b).
Since they first appeared, more nuanced reasoning and information has come to light that has
affected my arguments, and in one case, changed the more wary position on transgenics in Cooley
(2002b) to a more positive one.

197D.R. Cooley, Technology, Transgenics and a Practical Moral Code, The International
Library of Ethics, Law and Technology 4, DOI 10.1007/978-90-481-3021-4_5,
C© Springer Science+Business Media B.V. 2010
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to create or market a particular transgenic.1 I will first reintroduce PMC, which is
a practical code that anyone can use to decide, explain, and justify her general and
particular positions on TOs, regardless of whether they are in favor or against. The
second section is an overview of many of the standard arguments for and against
TOs, and the third section draws the conclusion that the permissibility of developing
and marketing any TO rests on the action’s consequences and whether or not all
stakeholders affected by the action are respected. The final section briefly addresses
market arguments and legal questions.

In general, I contend that Monsanto and other biotech companies have acted
ethically by pursuing TO technology, but that there are moral pitfalls which need to
be avoided. However, it should always be kept in mind that, given PMC’s nature,
it is possible at times to have the same information as another reasonable person
and draw a different conclusion. At the beginning of transgenic technology, when
evidence was lacking, many different actions were morally right because knowledge
of risks, benefits, and consequences was speculative in a large number of cases. As
relevant information accumulated, some actions could no longer be justified, while
others gained greater support. Thus, if we want to be reasonable people, we will
evaluate a claim or argument in light of the actual situation.

5.2 The Practical Moral Code Again

As we have seen, two moral theories are often thought to be fundamental to eth-
ical decision making, Kantianism and utilitarianism. First, when making difficult
choices or performing actions affecting many people, we should treat all people
influenced by our actions as ends in themselves with certain intrinsic value, and if
we do not, then the action is automatically unethical (Kant 1956, pp. 62–3). In order
to respect a person in the proper way, one must respect her for being an autonomous
agent and her autonomous choices as well, as long as the latter do not illicitly harm
another, where illicit harm is unnecessary injury caused another without her acqui-
escence. The formal version of the principle is the Quasi-Categorical Imperative
(QCI),

An act is morally right only if in doing the act, the agent does not treat any person or
intrinsically valuable thing as a mere means.

Although treating a person as an end in herself sounds as if the agent’s physical
behavior is the only focus of Kantian morality, the agent’s mental states are much
more important. When acting, the agent’s primary intentions, motives, and attitudes
toward the act must primarily be good. In addition, the agent is required to have the
proper respect feeling for any individual’s affected by her actions that any intrinsi-
cally valuable entity should receive, as well as respecting each individual intrinsic

1For more in-depth examinations of many of these biotechnological issues, see Rollin (1996),
Sherlock and Morrey (2002), and Thompson (2007). For an older but still useful introduction, see
Fincham and Ravetz (1991).
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worth. Human persons, for example, deserve better treatment than living plants, but
all intrinsically worthy entities need proper treatment. This means that the agent
will adequately evaluate the goals, desires, self-interests, and flourishing of all those
intrinsically valuable entities affected by the act to determine which she can assist
in, if that is necessary, or avoid interfering in, if that is possible. When conflict situ-
ations arise, then the goals that are obligatory or permissible, in that order, to obtain
will be the ones the agent will attempt to bring about, while rejecting the impermis-
sible ends.

Even though QCI is a necessary principle for ethical actions, on the grounds of
practicality, it cannot be sufficient. Given the contentiousness of issues such as TOs
and their impact on many different stakeholders, there must be some form of utilitar-
ianism that requires all agents, groups and governmental agencies to do the best they
can at the same time they respect all those affected by their actions as ends in them-
selves. Luckily, in the transgenic debate, both opponents and proponents already
use a form of utilitarianism consistent with QCI. Reasonable Person Utilitarianism
(RPU) states that:

An action is morally right only if it is reasonable for a reasonable person to believe that the
action would probably have at least as much utility as any alternative to the action, where
utility is defined as the value found by subtracting the amount of evil produced by an act
from the amount of good produced by the act.

In general, a reasonable person is someone who recognizes that morality is “a
creative, cooperative enterprise whose end is to better the world by trying to realize
in ourselves and others nurturing goods such as caring, considerateness, compas-
sion, sympathy, and love” (Holmes 2003, pp. 228–9). In the pursuit of the ethical,
he desires and works toward achievable, good goals and the means to reach them
in order to make himself and other intrinsically valuable entities better, provided
that doing so does not surrender something of greater moral value (Kant 1956, pp.
89–91). In addition, the reasonable person correctly and consistently analyzes the
value of the data available to him for the particular situation in the time available
and incorporates all relevant facts about external world society’s rules, practices,
and customs; rules and responsibilities associated with specific roles the agent is
playing at the time; claims others have on the agent and the agent has on others;
value of consequences; and all relevant things into their decision process (Holmes
2003, pp. 227–8). If new relevant information becomes available, the reasonable
person re-analyzes the situation to see if his position should be altered accordingly
(Rescher 1983, pp. 120–1).

Although unmentioned in Chapter 2, it should be clear that Reasonable Person
Utilitarianism is actually two moral principles: one for individuals and one for gov-
ernments. RPU as stated earlier is for individuals and any community citizen that
qualifies as a moral entity, such as businesses in which a group of people are commit-
ted to act in concert for one or more ends adopted and pursued by the organization.
For these objects, trying to maximize utility by performing an action that at least
one reasonable person reasonably believes would maximize utility is sufficient for
them to perform this aspect of their moral duty.
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Governments and other entities representing large groups, on the other hand,
because of what they are and can do, must pass a more rigorous standard than indi-
viduals. Governments are required to act in the manner that a simple plurality of
reasonable people examining the situation and coming to a reasonable conclusion
would say is likely to produce the best result. The reasons for this conclusion are
extremely strong. First, governments have enormous power to wield in making and
enforcing decisions that will affect each citizen’s life and flourishing. How to regu-
late technology, for example, impacts not only those creating it, but those who would
purchase, repair, use, or be affected by it in any way. If the impact is negative, then
governments need to perform to a higher level than the affected individuals who do
not have the power or resources to challenge them significantly. Second, good gov-
ernments should strive to promote or maintain the flourishing of their constituents as
a whole. Although they need not be Platonic ideals, leaders should place the many’s
good above the good of the few, when both needs cannot. be satisfied, and the gov-
ernment treats everyone with the respect she deserves. Third, governments need to
justify their decisions and actions. If they have chosen a course that is agreeable to
the plurality, then they will have an easier time defending themselves and having
their citizens accept governmental action.2 An appeal to a democratic approach to
decision making will go a long way in assuaging any negative feeling that might
be generated, in addition to making everyone feel more incorporated in the com-
munity. Practically speaking then, the stricter standard is likelier to produce better
consequences as a whole than operating according to whatever any reasonable per-
son would believe in the appropriate way. Although the latter gives greater freedom
of choice for individuals, it conflicts with the central purpose of good governments
to represent the society as a whole.

Regulators in various countries might want to utilize a practical restraint principle
when analyzing a product’s acceptability using PMC.3 Practical restraint principles
are different from precautionary principles because the former focus on more values
than human or environmental safety and do not justify preventative measures on
the mere basis that harm might occur in some possible world. Autumn Fiester’s
Presumption of Restraint incorporates five criteria that biotech animal projects have
to satisfy in order to be morally permissible. Project supporters must demonstrate
that:

1. a pressing reason to take the dramatic step of genetically altering life,
2. [a] careful consideration of the potential consequences of the project. . .,

2In the absence of a plurality, RPU for individuals and governments are identical.
3Linda MacDonald Glenn suggests a global or international approach to deciding what deserves
legal status and respect (Glenn 2003). Although I have argued for universal truths about value,
my concern with Glenn’s view is that it will be taken by some to an extreme that she is unlikely
to approve. To achieve universality, some might not allow individual cultures to have different
values from other cultures. If there are morally permissible differences in these general areas, then
it would be better and more respectful to allow diversity to exist rather than to extinguish it.
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3. a recognition that unbridled animal biotechnology could create a world we
no longer recognize or want to live in. . .,

4. a clear regard for the basic tenet of animal research, i.e., that the benefit
must far outweigh the cost, and

5. a strong resistance to debasement and adulteration of sentient life (Fiester
2008, p. 43).4

Given the axiology developed in the last chapter, Fiester’s Presumption of
Restraint can be broadened to include any form of biotechnology, e.g., “animal”
could be eliminated and “and intrinsically valuable things” inserted after “sentient
life” in the fifth condition.

The practical difference between products and how they are evaluated with this
principle will be determined by the values involved in the particular circumstances.
For research involving animals, being possessors of intrinsically valuable features,
such as sentience and life, and having intrinsically valuable experiences are relevant,
while plant research would more generally focus on fewer values. Although the
expanded Presumption of Restraint does not replace PMC and the axiology, it can
be a useful tool for regulatory agencies to more efficiently utilize PMC because,
like Gert’s 10 rules, it helps them focus on which values are relevant and which
are not.

It is possible to begin sketching out what sort of moral factors should be
taken into account when using PMC’s normative principles and axiology to decide
what should be done about research and new technology. The idea of sustainabil-
ity offers practical guidance if we judge technology based on its ability to “sus-
tain the capacity to produce [the goods] which are required for satisfying condi-
tions essential for preserving the lives and well-being of human populations for
an indefinitely long time” (Lehman 1995, p. 156). In other words, after broad-
ening Lehman’s scope of what has intrinsic worth to reflect the axiology devel-
oped in Chapter 4, decisions should be made on how they affect the flourishing
of what is valuable for its own sake now and in the distant future. To help decide
which technology seems likely to accomplish this goal, moral agents must seek
out and incorporate the best evidence addressing, among other things, the technol-
ogy’s necessity, environmental, social, and economic impact and viability, over-
sight by relevant agencies, compliance with regulations, and the potential pub-
lic demand for and acceptance of it (Fox 1999, pp. 165–6).5 Will each person

4The demonstration required to satisfy governments and regulators should be limited to what will
satisfy PMC. Excessive documentation and other standards illicitly limit autonomy which would
not respect people as ends in themselves, and would fail to be likely to maximize utility. The same
conclusion can be reached for lax regulations that unnecessarily endanger intrinsically valuable
things or create problems that could have been avoided easily.
5Fox uses actual demand and acceptance, but flexibility is required here. If people do not know
enough about a technology, then regardless of how the public would respond, the lack of demand
would kill most new developments before they ever happen. In addition, new technology might not
now be acceptable, but would be in time. How to evaluate these more tenuous pieces of information
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conceive the same method for achieving this goal? In most cases, of course not,
but as long as she uses PMC she will find at least one right, reasonable, defensible
answer.

5.3 Transgenics and RPU

In order to determine if developing and marketing TOs is generally likely to
maximize utility according to a reasonable person, both the potential positives and
negatives of the plausible alternatives have to be examined. That is, at least one
reasonable people must decide if the overall outcome of marketing is likely to be
better than doing something else for individual action, while a plurality is required
for governmental action. In what follows, I will alternate between the potential neg-
atives and positives consequences that are relevant to a reasonable person’s use of
RPU and QCI. At the end of this section, I will consider several alternative actions
that could be better than what has been done to create TOs.

5.3.1 Negatives/Risks

There are a number of negative possible outcomes to consider in the utilitarian cal-
culus.6 First, there is a very good chance that biodiversity can be reduced by the cor-
porations producing transgenics.7 For example, since the seed market is essentially
controlled by an oligopoly, diversity is usually the last thing served by transgenic
organisms (Rifkin 2007, p. 2). Given creating and marketing new TOs’ expense –
including sometimes having to overcome fierce resistance to their introduction in
certain markets – profits are maximized by developing fewer species. Agricultural
producers, as a result, have fewer choices, and monoculture becomes a greater pos-
sibility with the environmental fragility that using one crop variety or food species
always brings with it. Moreover, transgenics’ research and development costs are
prohibitive for start-ups companies now that so few corporations control the market;
hence, there is little positive reason to believe alternatives to the major companies or

would once again be thrown to the standard of what the reasonable person thinks using RPU and
QCI.
6There are a variety of people who have claimed various problems with transgenics (Davies 2004,
pp. 76–81; Ho 2006, p. 291; Rollin 1990, pp. 300–2; Westra 1993, p. 222). The lists seem to be
uniform, which might entail that they are complete.
7Mark Sagoff notes that an increase in biodiversity is not always a good thing. More wildlife in
certain areas increases impurities and pathogenic microorganisms from their fecal matter (Sagoff
2004, pp. 131–2).
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their offerings are likely to happen soon enough to benefit consumers, marketplaces,
or environmental diversity (Tabor 1989, p. 333).8

Second, a series of studies have raised concerns about TOs’ environmental
effects. Pesticide resistant crops crossbreeding with weeds,9 harm to the environ-
ment through plant and animal species’ destruction, pollution, and dangers posed
to human beings and members of other species are the chief issues.10 Consider the
potential problems of one TO in wide use. Bacillus thurigensis (Bt) crops have been
engineered to produce Bt pesticide internally instead of requiring it to be sprayed
on them during their growing season. Among environmental worries is that Bt toxin
remains active in the soil for at least eight months after harvest which might make
it more likely that people, plants, and animals will ingest or be affected by it (Sax-
ena, et al. 1999, p. 480). In addition, since the toxin is always present, the longer
exposure to Bt crops causes pest resistance to increase at a faster rate than previ-
ously expected. The result is that new genetic alterations will have to be made in the
crops to keep ahead of the resistant pests. Finally, some predatory beneficial insects
become sick after eating Bt corn or bugs with the toxin in their systems (Walliman
2000, p. 41). Since, naturally occurring pesticides – the insects – are being harmed,
there could be even greater problems for the environment later on with an increase
in non-beneficial insect populations and harm to the creatures that eat the beneficial
insects as part of their diets. Perhaps of greatest concern is that farmers, especially
organic producers, might be forced to adopt transgenic technology because they
have lost the pest protection which made their way of producing goods possible.

An additional negative outcome is that TO biotech corporations have three prac-
tices that can harm farmers more than help them. First, seed companies tie their
transgenic products to their pesticides. In order to receive the pesticide resistant
technology’s benefits, producers must also buy the chemicals required to use the
transgenic technology efficaciously. The tying arrangement decreases opportunities
for farmers to mix and match various products for the lowest seed and pesticide
prices. Second, in order to protect their genetic patents, in many cases, corporations
require farmers to destroy any leftover seed they have at the end of the planting sea-
son. Saving seed is forbidden and can cause any holding producer caught without
permission to have it to be sued in the court chosen by the seed company, gener-
ally one in the city in which the company is headquartered.11 Of course, since the

8Although one of Curtin’s primary concerns is private ownership of the major food crops’
genomes, he also expresses reservations about two few companies owning the information (Curtin
2005, p. 149).
9For the sake of discussion, I will label as weeds all plants which have no value to those planting
the crops and which will reduce the amount harvested. See Reiss and Straughan for a much more
detailed definition of weed (2001, p. 149).
10In 1996, a Danish research team under Denmark’s Environmental Science and Technology
Department observed the transfer of a gene from a genetically engineered crop to a weedy rel-
ative (Rifkin 2007, p. 5).
11Monsanto and other companies could have introduced Terminator technology which would make
all the seed sterile, but public outcry over the effects to developing world farmers caused the com-
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company is a community member that pays taxes, employs other community mem-
bers, and contributes in other ways to the quality of area life, having a case heard in
the locality gives the company a home advantage, as well as making it more expen-
sive for a producer to defend herself away from her farm. Third, although developing
world producers would benefit greatly from transgenic crops genetically designed
for their idiosyncratic growing areas, there has been more money spent on the devel-
opment of a frost resistant strawberry than on improving crops developing countries
rely upon, such as maize, cassava, and beans (Deane-Drummond 1995, p. 309). The
reason for the lack of interest on the part of biotechnology companies is the relative
unprofitability of these crops (Altieri 2002, p. 67). Although there is no right for a
company to profit, there is also no obligation for a company to develop technology
that will harm its ability to survive in a competitive world. Therefore, without some
incentive for companies to research orphan crops, this relative neglect looks likely to
continue. Fourth, due to the high costs of transgenic technology and TOs’ profitabil-
ity, small sustainable farmers in the developing world face destruction by corporate
farms (Fox 1999, pp. 25–6).12 Basically, this is an argument based on economies
of scale and who has the capital to purchase biotechnology and production equip-
ment. For the scale component, the larger the farm is, up to a certain point, then the
more inexpensive it is to produce each additional unit of goods. This allows larger
producers to make more net profit than smaller producers; thereby weakening the
latter’s ability to compete in the market. If the additional capital for large producers
is factored into the equation, then it is clear why smaller producers can be squeezed
or bought out. Of greatest concern to those worried about the fate of developing
world farmers is the attempt to create TOs to replace more expensive conventional
plants and animals. For example, Madagascar and the Ivory Coast’s economies are
based upon cocoa and vanilla. If transgenic variations of these crops are developed
for growth in the wealthiest nations, then these poorer countries will lose their pri-
mary exports. Of course there are other risks associated with transgenic organisms
and markets, especially those in the developing world. For instance, S.B. Banerjee
has written extensively on the modern “colonization” of developing countries by
companies based in the developed world. Instead of making developing world farm-
ers more efficient, reducing their costs, and increasing their meaningful alternatives,

panies to agree not to use Terminator. Ironically, many of the problems of cross-pollination would
have been avoided with Terminator technology, but if Monsanto changes its mind, it will be pillo-
ried by environmental groups.
12Some people have argued against biotechnology on the grounds that it would harm family farms
(Zimdahl 2006, p. 166). According to some family farms should be preserved because they are
the backbone of a valuable rural community; if we lose them we will lose an important political-
economic entity of traditional values, a cherished symbol of moral values, and a solution to long
term natural resource problems (Ibid., pp. 166–7). Lehman rejects the argument on the grounds
of no general consensus on what a family farm is, family farms do not conserve resources any
better than corporations do, and small farmers tend to adopt minimum tillage options at a slower
rate than other groups do (Lehman 1995, pp. 130–7). If we wanted to establish whether or not
corporate farming is better than family farming, we would still have difficulty in finding universal
standards by which to measure results (Lehman 1995, p. 138).
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multinational corporations tend to reduce each as they pursue their short term best
interests (Banerjee and Linstead 2001; Banerjee 2002, 2003). Hence, the “promise
of transgenic organisms is becoming . . . a means for making profit in a way that
allows further domination of the poorer Southern nations by the richer Northern
ones” (Ibid.). If true, this is both a negative for the RPU calculation and violates
QCI; unfair economic domination of the poor by the powerful does not respect the
formers’ value or their decisions.

The best RPU arguments against genetic engineering show that some alternatives
will produce at least as much utility as genetic engineering without causing the risks
associated with new species or products. If, for example, the argument focuses on
food production for an expanding population, we can easily establish that geneti-
cally modified foods’ introduction is likely to make the situation much worse than
it would otherwise have been. Food security, especially for the developing world,
is one of the major problems confronting global policy makers (IAASTD 2008,
p. 17). There are already 1 billion people in the world who have inadequate intake
of food, vitamins, and minerals (Mackey and Santerre 2005, p. 47). If the projec-
tions that there will be 10 billion people in the world by the middle of the 21st
Century and that demand will increase by 300% in Africa, 69% in Asia, and 80% in
Latin America are accurate, then there is a very large potential for even more peo-
ple to have inadequate nutrition with the production methods we currently employ
(Mackey and Santerre 2005, pp. 46–7).

Suppose that, for the benefit of argument, twice as much food can be produced
by genetically engineered plants and animals than can be generated using current
technology. Second, assume that, as Thomas Malthus and Garrett Hardin13 recog-
nize, with an expanding population, the world will be faced with a point in time at
which there is insufficient sustenance to feed everyone. It follows from these two
assumptions that if we do not use genetically engineered food, the starvation time
will come more quickly and have much fewer people starving to death as a result.
This is a horrific vision, but it pales in comparison to the consequences of allow-
ing genetically engineered food to be introduced into the market. By producing
twice as much food, twice as many people can be fed at the bare subsistence level;
hence, when more births occur and everyone begins to starve, there will be twice
as many people dying from hunger than there would otherwise have been, had the
food resources been depleted earlier. On these grounds alone, some reasonable peo-
ple would ban the introduction of genetically altered food, until that time when it is
reasonable to believe that the additional people can be provided for adequately.14

Perhaps the most important negative consequences are those associated with
costs from complying with some governments’ restrictive regulations and overcom-
ing consumer rejection. Given actual circumstances in several large markets, some
might argue that it is improbable that TOs will maximize utility. For instance, the

13“On Not Feeding the Starving”.
14Deane Curtin would state that letting people starve to death now to take care of the population
problem is a coercive approach to the issue (Curtin 2005, p. 75).
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National Grain and Feed Association, which closely monitors market conditions, is
concerned about selling its members’ products in the European market. It and others
are justified in this belief for a number of reasons.

First, the European Union regulations on transgenics and products containing
them will likely keep the market relatively difficult for transgenic producers to enter.
The European Union regulatory framework for transgenic organisms is Regulation
(EC) 258/97. Among the set of rules are strict safety testing and authorization pro-
visions, as well as requirements that all products containing transgenic ingredients
be traceable from “farm to fork,” and those exceeding 0.9% authorized TOs or 0.5%
unauthorized TOs be labeled as such (EC 2003a, pp. 1–9). Furthermore, animal feed
is governed by the same principles as food, which entails greater market costs for
the higher standard than existed in the past (Pew Initiative 2003b, p. 8).15

The new regulations clearly incorporate the Precautionary Principle and the
asserted right of consumers to know what is in their food as two of its primary
guiding maxims (EC 2003a, pp. 5, 9; 2003b, p. 1).16 In part, based upon Article
1 of the Cartagena Protocol on Biosafety, the EU claims the right to implement a
new framework that “establishes a regulatory regime for [transgenics] after a care-
ful assessment of risks, appropriate control and monitoring measures, and proper
information to consumers” (EC 2003a, pp. 1, 9).17 As a result, the EU’s framework
is stricter than those employed in the United States and many other countries.

The United States called the EU’s rules costly, unworkable, unenforceable,
unnecessary, and illicitly discriminatory (Pew Initiative 2003b, p. 12).18 The
United Kingdom’s Food Standards Agency predicted that the former system’s
compliance costs of £93 billion to business would increase to £720 billion when
the current EU framework is fully implemented (EFSA,http://www/efsa.europa.
eu/en/science/gmo/gmo_opinions.html, p. 1). Although predictions that the com-
pliance expenses of environmental and market regulation tend to be higher than
actual ones, observance will cost transgenic producers more than they would have
had to spend in relatively open and predictable markets, such as that of the United
States (Bailey et al. 2002, p. 246). Given that it is relatively unclear what the compli-
ance expenditures will be, in part due to their overestimation and regulatory unpre-
dictability,19 the market fact is if compliance makes transgenic organisms’ price

15If it can be shown that EU regulations are unjustified for products consumed by humans, then it
will follow that they are unjustified generally for products consumed by animals.
16The Cartagena Protocol on Biosafety seems to be the international standard adopted by the Euro-
pean Union.
17The meaning of ambiguous terms, such as careful assessment of risk, is a matter of interpreta-
tion. Each of the individual parties involved in the issue will use the definition that best suits its
conceptual framework.
18In 2004, Germany adopted rules that oblige producers to keep transgenic and non-transgenic
mixing to zero percent, which makes it virtually impossible to comply unless there are no trans-
genics in the supply line anywhere (House of Commons Select Committee on Environment, Food,
and Rural Affairs 2004).
19The French food agency, AFSSA, wants more testing on BT-11 TO maize, even though it is
not intended for human consumption and has been approved by the European Commission. The
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too high for consumers, then transgenic companies will not be able to compete
efficiently and survive in the long term.20,21 Hence, there is at least some reason
to believe that transgenic products will maximize neither utility nor agent-utility.
Since the additional expenditures of complying with the EU’s regulations on both
separation and farm to fork traceability, including testing, establishing a dual distri-
bution system, and finding alternative markets and re-routing grain and other crops
are significant, any overhead savings in the production of food transgenics is likely
to be lost in the deficits from regulatory observance.

Moreover, the EU is not alone in imposing greater restrictions to its markets. At
least 37 countries, with another 10–12 expected to join, have mandatory food label-
ing requirements for products containing more than a specified limit of transgen-
ics. Given the available information, the “trend in many [non-US] has been toward
more intensive rather than less intensive regulation of [transgenics] in recent years”
(Wisner et al. 2006, p. 16). Other countries are restricting access to, if not outright
banning, transgenic technology from their markets, which means the potential for
profit from the technology is likely to decrease. For instance, China, one of the
world’s largest markets, began to require much more stringent TO labeling in 2002
than it had previously. The National People’s Congress Deputy and China Seed
Association President, Professor Wang Lianzheng, stated that China was worried
about the safety of transgenic organisms, which justified China’s new import regu-
lations on transgenic agricultural products (Kyne 2002, p. 1). In addition, if China’s
concern about food safety increases, it is possible it will ban some TOs from enter-
ing its market.22 If these trends continue worldwide, regulatory observation costs
will increase as additional markets compel dual handling distribution systems and
other requirements already adopted by the EU.

Current and future regulation can be expensive for transgenic producers. The
European Union, China, Japan, South Korea, Australia, and New Zealand require

AFSSA’s decision makes it very difficult to estimate compliance costs, since most companies
would assume that satisfying the European Commission would have been sufficient.
20Although precision in regulation is desirable, uncertainty often plays a role in making regula-
tions stricter than they might in the long term need to be, but it is often thought that it is better to be
cautious, than to act precipitously and cause preventable harms. For instance, the EU establishes
environmental policy on acceptable levels of pollution, based upon an analysis that is as political
as it is scientific, and which has a high degree of uncertainty because of a lack of data and dis-
agreements in the scientific community as to harm and risk (Bailey et al. 2002, p. 248). In order
to make the process fairer and help businesses understand what is expected of them, there needs
to be a consensus-based, cooperative relationship between regulators and those regulated. Hence,
businesses can better estimate how much regulation compliance will cost them, and then make
more informed decisions about continuing to invest and market products.
21Some might argue that the new environmental regulations are necessary to force businesses
to adopt innovations that will benefit the environment, but that the businesses would not have
otherwise have adopted. Following the regulations then becomes part of the cost of doing business
in that market, which then can be reflected in the price of the products.
22What is odd about Wang’s statement is that China is becoming one of the leading nations in
developing transgenic organisms in agriculture.
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labeling, which many consumers say they desire, of transgenic foods (Byrnes 1999;
Huffman et al. 2003, p. 481). In addition, Wendy Craik, executive director of the
National Farmer’s Federation, Australia’s strongest farm lobby, stated that strict
labeling laws and TO crop controls “could alter the trade picture” (Byrnes 1999).
Labeling would compel manufactures to test their products or be able to trace all
ingredients back to their origination to determine if any transgenic organisms were
used in them. The amount of testing required to guarantee conformity with mar-
ket standards might also cause “bottlenecking” at enforcement facilities; thereby
delaying products from reaching the market as efficiently as they would with a more
open venue (Van den Eede et al. 2002, pp. 757–61). Labeling and the “farm-to-fork”
traceability system’s high costs are reasons that utilitarianism might be against the
introduction of transgenic organisms into the market (Graff 2002, p. 1). If the pro-
jected observation expenses for EU regulations alone will be eight times greater
than they currently are, then compliance expenditures for other markets’ regulations
will make the overall cost even higher (FSA 2002, p. 1). Since it is very costly to
satisfy such elevated standards, the additional expenditures might tip the balance in
conventional or organic crops’ favor; thereby, further limiting the market for trans-
genics and the incentive for farmers to produce them.

Furthermore, the desire to see TO products labeled is not unique to areas of Asia,
Australia, and Europe. A survey conducted by the University of Maine found that
85% of American consumers wanted to know whether TOs are in their foodstuffs
(Goad 2002, p. 1B; Mack 2002, p. 1). If labeling in the US is required of producers,
then it becomes even more costly to market transgenic goods. Furthermore, it might
be the case that if American consumers know transgenic organisms are used in their
foodstuffs, according to transgenic opponents, more people will take the organic
route or demand that companies cease putting transgenics into their products.

All is not necessarily doom and gloom for transgenics’ chances in global mar-
kets. Regulatory compliance costs can be offset if consumers in restricted markets
are more likely to buy products containing transgenic organisms than they are to
purchase those with solely non-transgenics. This is what has occurred with organic
food that costs more but is sought out by enough people to make it profitable. The
2007 organic market’s value in the US alone was projected to be $30.7 billion, after
a five-year compound annual growth rate of 21.4% (Kiesel and Villas-Boas 2007,
p. 5).

However, there is considerable evidence to believe that not enough consumers
will purchase products because they contain transgenics. While Americans are more
ready to embrace TO technology and products, Europeans are much more reluctant
(Lawson et al. 2003; Pew Initiative 2001–6, 2003; Hallman et al. 2003; Siegrist
2003). Granted there has been some positive attitude movement by Europeans
toward transgenic products, their general acceptability in the EU market is still
in long term doubt (Lheureux et al. 2003, p. 3; Grossman 2007, p. 32). Isabelle
Garzon, an advisor to chief European trade negotiator Pascal Lamy, stated that
“[Europeans] don’t see the value added in genetically modified foods. They don’t
want it” (Burns 2002, p. 2). As Robert Wisner asserts, the problem stems from the
concern that foreign consumers have over food safety and the adequacy of their and
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other governments’ regulatory processes to protect them from harm (Wisner et al.
2006). What makes EU consumers even less likely to select transgenics is they do
not have faith in them (Wisner et al. 2006, p. 11). Since many buyers do not trust
their governments to ensure them of the safety of transgenic organisms, the fact that
their government’s scientific and regulatory agencies have already claimed that cer-
tain transgenics do not pose unreasonable risks make consumers more concerned
about the products than they otherwise would have been.

Second, the strong resistance to transgenic technology and the high probability
of loss in pursuing it is exemplified by the actions of other governments around
the world. In Zambia, where two million citizens were facing starvation due to
drought and floods, the government refused to import TO grain, even when it had
been ground to guarantee it could not be planted (Burns 2002, p. 1).23 Although the
government’s actions might be the result of ignorance about transgenic organisms,
they are still an indication of the difficulty of transgenic products acceptability in
the country’s market, much less purchased by Zambian consumers.24 Another rea-
son for the reluctance to buy transgenic products could be based on the food habits
of individuals which are based upon intensely held symbolic, emotional, or cultural
meaning (Kunkel 2000, p. 233). European unwillingness to adopt transgenic wheat
and other food crops, for example, has been tied to the cultural meaning Europeans
give to what they eat. Americans, on the other hand, are often thought not to have
such connections, which makes it easier for them to consume products made from
transgenics. Given these facts, there is very little reason to believe transgenic tech-
nology will be profitable in Zambia or other areas of the world sharing its concerns.

Some countries recognized the signs that some TOs are unlikely to maximize
utility and agent-utility, and adjusted their crop policies accordingly. Canada, for
instance, has changed its approach to restricted markets. In Canada’s International
Business Strategy 2001–2002 document, the transgenic threat to Canadian sales to
Japan, the European Union, and Brazil are addressed, as well as the costs of label-
ing TO products in China (Team Canada, http://atn-riae.agr.ca/info/can/e3204.htm,
pp. 13, 15–17, 31, 23–4). In the report, it appears that Canada has little hope of
introducing TOs into the European market, and is instead focusing on developing
organic and conventional organisms to export to restricted markets (Ibid., p. 16).

The Canadian approach is justified on the grounds of utilitarianism and egoism.
Canada knows if a product is unlikely to maximize utility, then it is irrational to put

23Kelemu et al. state that:

While we should debate and challenge new technologies and their products, bringing the
GMO debate into food aid in Africa when millions are faced with life-and-death situations
is irresponsible. When people are reduced to eating grass, is it ethical to prevent them from
consuming GM foods that are nevertheless being consumed by millions of people around
the world? Who really would prefer to die rather than eat GM foods? (Kelemu et al. 2003,
p. 398)

24It is difficult to tell if the starving people would have wanted the government to take this action.
However, the fact it did indicates a very large problem for TOs market access.
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capital toward producing it.25 The fact there probably will be considerable compli-
ance costs and a very strong bias against TO technology for some time to come in
restricted markets implies that Canada and its producers would be better off pro-
ducing conventional or organic crops for which there is demand. Hence, acting in
Canada’s long term self-interests by focusing on non-transgenic technology will be
best for it and its producers. Furthermore, if buyers and sellers are efficient utility
and agent-utility maximizers, then they would not attempt to introduce transgenic
organisms and products containing them into markets until it were clearer doing so
would serve their individual and society’s interests.

There are various health concerns raised about transgenics. First, the wellbeing
of animals that eat genetically engineered crops, and human beings, who eat the
animals in turn, might be harmed in some way. Of greater consequence would be
transgenic organisms’ health effects on human beings when the former are con-
sumed directly, as in the potential case of transgenic wheat flour used in bread
(Pustazi 2001).26 A number of studies conducted by Pustazi, Richard, and others
are purported to show that TOs are unsafe for human and animal consumption. The
Pustazi work allegedly demonstrates that rats eating Monsanto transgenic corn had
changes in their blood composition and reduced kidney size (Wisner et al. 2006,
p. 12). Based upon this evidence, TOs inherent character, and some people’s affin-
ity for the Precautionary Principle or mere caution in general, transgenics are often
assumed to have deleterious effects on health until they can be proven safe.

Although these trials’ scientific merit is questionable, other science based con-
cerns can be legitimate for reasonable people. For example, even when evidence for
transgenic safety is provided, it is often not as extensive as many reasonable people
would like for their utility calculations (Kuzma 2007, pp. 3–4). These reasonable
people would hold the technology to the highest standards, and would like to see
transgenic food tested in the same way that pharmaceuticals are (Carman 2004,
p. 90). Others require less stringency, but still observe oversights in transgenic
organisms’ evaluations in the general research community and by governmental
regulatory agencies. In 70% of Canadian transgenic crop decisions, for example,
there is no trial measurement of toxicity or chronic use of transgenics on animals or
human beings (Clark 2006, pp. 1, 4). Furthermore, Clark states that the trials that are
conducted tend to be scientifically incomplete or suspect (Ibid., pp. 4–5). The result
is that in some cases, inadequate information makes it impossible to answer with

25Anna Meldolesi argues in “Political will to lift the GMO moratorium emerging in Europe” that
the new governments, which have emerged in Italy, Denmark, and France, are more likely to lift
the ban provided that strict traceability and labeling laws are in place. However, she has not taken
into account the anti-transgenic organism attitude of the populace that might play a strong part
against lifting the moratorium.
26For example, since some transgenics are created using viruses to splice the desired DNA into the
recipient genetic material, then there is a possibility of horizontal gene transfer from the transgenic
to the gut of the organism consuming it.
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certainty every question about TOs’ health impact.27 As a consequence, a reason-
able person might use greater precaution and require that each transgenic undergo
extensive additional testing against that which already exists so that all risks are
identified and adequately addressed before the transgenic can enter the market.

In addition, we should never forget that inadequate science often has a greater
impact on consumers’ belief than does competent science.28 It all depends on what
the consumer wants to believe rather than on what the evidence supports. First, some
studies have shown that, when placed in realistic buying situations, consumers in the
US and EU are less likely to purchase TO products than conventional ones (Frewer
et al. 1996; Wisner et al. 2006, p. 1). In one report on transgenic wheat, human
participants felt an incentive to buy conventional products over transgenic wheat
and products made from it (Wisner et al. 2006). Many consumers make decisions
based on partial information, cognitive conservatism, or even poor evidence made
stronger by their fear of being injured, motivated, perhaps, by an almost inherent
distrust of new technology. Good products can fail or be put on abeyance merely
by consumers’ fears and businesses’ responses to those fears. The Canadian Wheat
Board, for example, stated 87% of Canada’s wheat buyers required guarantees that
the wheat they were receiving was not transgenic. This and pressure from Canadian
officials helped Monsanto decide against Round-Up Ready wheat release in Canada,
even though the wheat is GRAS. In addition, if consumers are afraid, then they
are more likely to pressure politicians into placing restrictions on TOs and other
technology. The EU’s past and current restrictive regulatory frameworks are prime
examples of what scientifically unfounded consumer fears can do to businesses and
others.

The potential loss from pursuing transgenic crop technology is large. First, the
consequences of not being competitive in the European market are severe, for it is
the largest single market in the world, with a population greater than that of the
United States. The EU and US share the biggest two way trade and investment
relationship in the world, with 2006 US imports at $308.8 billion and exports at
$186.3 billion (USTR 2006, p. 235). European Union leaders, as well as those of
Japan, informed US farmers they do not want TOs in their food supplies, which
creates a serious problem for US corn and soybean producers, since the Euro-
pean and Japanese corn and soybean markets are two of the largest (Babcock
and Beghin 1999, p. 12). Furthermore, the European population is expected to
grow to 550 million people in the next five to ten years making it an even big-
ger market to which TO producers will want ready access (Team Canada,http://atn-
riae.agr.ca/info/can/e3204.htm, p. 15). Hence, the inability to sell transgenic prod-
ucts in such circumstances is a distinct competitive disadvantage to growing TO
crops, which conventional and organic farmers do not encounter.

27Jeremy Rifkin also wonders how pharmaceutical plants will affect foraging animals, seed eating
birds, soil insects, and those creatures which will eat them (Rifkin 2007, p. 4).
28Some of the citations seem to be twisting the results to conclusions attacking Round-Up Ready
crops that are unsupported by the researchers as in the case of Benbrook and the studies of
glysophate and human placental cells by Richard et al. (Benbrook 2005, p. 3).
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Second, multinational corporations, such as Cadbury-Schwepps, Heinz, Gerber,
Nestle, Pepsi Cola, and Kellogg’s, have publicly stated they will not use transgen-
ics as far as possible in countries in which the consumers reject them (Siegrist 2003,
p. 44; Edwards 2002, p. 19). Since these companies sell a great deal of their products
overseas, their refusal to buy TOs means they will not be leading a drive to intro-
duce transgenics into foreign markets. Moreover, since the companies will want to
keep the two crop types separate for their different markets, it indicates that pro-
ducers will be required to maintain crop homogeneity or purity or face losing large
purchasers.

However, not all the trade news is bad for transgenics. Evaluating future mar-
ket acceptance and regulation receives some guidance from the 2006 World Trade
Organization (WTO) ruling against the EU’s moratorium on TO approvals and
releases. The WTO found that the EU had violated the WTO’s trade Agreement
on the Application of Sanitary and Phytosanitary Measures by using its version of
the Precautionary Principle despite the fact that the EU’s own scientists had stated
that transgenics pose no greater hazard than their non-transgenic counterparts. This
would seem to be the best decision that could have occurred to foster transgenic
technology.

However, there are still several drawbacks in the WTO decision that bolster a
utilitarian case against transgenics. Since the Complaining Parties – US, Canada,
and Argentina – did not request them, the panel drew no conclusions about TOs’
safety. This means that transgenic exporting countries will not have a WTO ruling
that can overcome the trade barriers other nations have put in place based on their
concerns over the safety issue. More importantly for producers, no ruling was given
on the EU’s pre-marketing approval requirements, including a product by product
assessment with a scientific consideration of various potential risks, and whether
the labeling and farm to fork traceability requirements are trade barriers that violate
WTO agreements. These open questions allow the EU, if it chooses, to continue
making it difficult for TOs to be approved, and thereby increase producers’ costs.
The system required for farm to fork traceability is likely to be expensive in rich
countries that have relatively few growers and poses a more substantial burden in
poor countries where roughly 95% of the world’s farmers live (Peterson et al. 2000).
Thus when making its decisions, Monsanto and other producers should know that
even if they have the best products supported by the best scientific evidence for
their quality, if consumers do not want them and regulations make it too difficult to
overcome or enter the market, then their products will fail.

5.3.2 Positives/Possible Benefits

First and foremost, transgenics do not appear to be any more dangerous than their
organic and conventional counterparts. Even though additional, improved informa-
tion is something transgenic producers should pursue for consumers and themselves
to make better autonomous decisions, there are several different factors which help
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reasonable people perform adequate cost-benefit analysis without having perfect
knowledge. The fact is many TOs are GRAS or have undergone a rigorous deci-
sion/testing procedure by their owners and the regulatory agencies governing the
markets in which the transgenics will be sold if approved. Although imperfections
in the system, bad actors, and other factors damage the process’ reliability, trust in
it is not unwarranted, as long as one is willing to critically examine the information
supplied and the decision justifications made.

The US’s regulatory framework for conventional products – although US stan-
dards are not the same as the Precautionary Principle – already addresses many of
the EU’s concerns about the safety of transgenics. In the US, there are three agen-
cies regulating transgenics or products containing TOs. First, the US Department of
Agriculture regulates meat and poultry products. Its mandate states that the agency
has authority over genetically engineered organisms that are in any way plant pests,
or is an unclassified organism and/or an organism whose classification is unknown,
or any product which contains such an organism” (USDA 1997, 7CFR340.1).

The USDA requires biotechnology owners to obtain USDA permits for most reg-
ulated articles, and provide formal notification for every transgenic organism within
US borders. According to the agency, only the safest TOs can be introduced without
a permit. For example, the regulated article cannot be a weed, the genetic material
introduced must be stably integrated, the function of the introduced genetic material
needs to be known and its expression in the regulated article cannot result in plant
disease, the expression cannot cause infection, toxic, or pharmaceutical results, and
the genetic material cannot posses a viral or disease danger to plants, animals or
humans (USDA 1997, 7CFR340.4). Overall, the USDA addresses each of the con-
cerns the EU has about dangers to the lives and health of humans, animals, plants,
and the environment, although not as stringently as some want.29

The second US agency regulating transgenics is the Food and Drug Adminis-
tration. The FDA governs all food or food additive transgenics, with the exception
of meat and poultry products. Any new transgenic organism is considered GRAS
if and only if “the objective characteristics of the substance [do not] raise ques-
tions of safety sufficient to warrant formal pre-market review and approval by the
FDA” (FDA 1992, p. 22985). To be GRAS, each new transgenic organism must be
evaluated using a stringent decision tree to determine safety. Of the eleven possi-
ble pathways in the tree, seven lead to required consultation with the FDA or out-
right rejection of the proposed organism. Clearly the stringent criteria for approval
demonstrate the FDA appears meaningfully concerned about allergens, toxicity and
other possible problems caused by transgenic organisms (FDA 1992, p. 22993).

Finally, the Environmental Protection Agency (EPA) has authority over pes-
ticides and pesticide residues in food (FDA 1992, p. 22985). The EPA’s man-
date was given to it by two federal acts. First, the Federal Insecticide, Fungi-
cide, and Rodenticide Act requires that pesticides used in the United States to

29For a representative example of the USDA’s extensive review process, see the USDA/APHIS
findings on Roundup Ready Alfalfa.
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be properly registered and “prescribes labeling and other regulatory requirements
to prevent unreasonable adverse effects on health or the environment” (EPA,
http://www.epa.gov/oppfead1/fqpa/backgrnd.htm, p. 1). Reasonable risks, because
they exist for all products, are insufficient to trigger labeling or other requirements.
Second, the EPA controls maximum permissible pesticide residue in food as autho-
rized in the Federal Food, Drug, and Cosmetic Act. The standard for evaluating
permissible risk is a reasonable certainty that no harm will result from the aggregate
exposure to the pesticide or pesticide residue, rather than the more restrictive Pre-
cautionary Principle which requires there be beyond a shadow of a doubt certainty
that no harm will occur (EPA 1996, 110 STAT. 1516).

There have been criticisms raised about the US regulatory system’s efficacy.
Among the most serious issues mentioned are the insufficient numbers of ecological
scientists involved in the vetting process, an agricultural agency should not be the
lead agent for ecological assessment, ecological assessment should be performed by
an environmental agency, the entire process should be more transparent to the pub-
lic, when evaluating technology, ethical values, such as the public welfare, relative
benefits and risks, and appropriate caution, and socioeconomic criteria should have
equal weight with scientific criteria (Lehman 1995, p. 155). In addition, the lack of
long term impact testing and scientific bias of researchers and regulators has brought
into question the adequacy of the current regulation (Kuzma 2007, p. 4). According
to Jennifer Kuzma, many people involved in regulating biotechnological products
have strong conflicts of interests that create serious doubt about their actions. For
example, some regulators have been or will be employees of the companies own-
ing the technology, and safety studies are often conducted by those researchers who
developed the technology. The research results being published also appears to be
biased in favor of biotechnology. Those researchers who try to make public papers
showing grounds for potential dangers run the risk of having their credibility ques-
tioned and their careers harmed (Kuzma 2007, pp. 5–6). If all these assertions are
true, then the reliability of transgenic and other biotech’s product information and
regulation is doubtful at best.

When debating an ethical issue, those involved often lose sight of the bigger pic-
ture and how other factors in the world will affect the positions they might take.
Transgenic and other biotechnology is a case in point. There appears to be too lit-
tle resources spent on conducting independent safety testing to find potential risks
and overseeing the products only when considering the narrow field of transgenics.
However, if we broaden the scope of our inquiry, we begin to see that there are
real problems that the regulatory system should address prior to concerning itself
about possible difficulties for which there appear relatively little evidence. The FDA,
for example, is unable to inspect and police enough food imports of conventional
products to ensure that dangerous products are not brought into the US (Schmit
2007). Some 100 citizens of Latin American countries have been poisoned and died
as a result of tainted mouthwash imported from China (Reuters 2007). Although
it would be good to spend enough resources so that all eventualities of a product
can be discovered, to do so in the transgenic case would be similar to bandaging a
scrape while allowing a deep wound to the jugular vein to remain untreated. In other
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words, actual dangers take priority over possible dangers until the latter are shown
to be of equal importance. To do otherwise would be to act unethically because
focusing on the minor concern cannot respect those who are actually going to be
harmed by the danger nor can it be reasonably thought to be likely to maximize
utility.

Furthermore, although real difficulties with the quality of information available
to people making decisions about transgenics and other technology are matters of
great concern, we need not rely merely upon federal sources for our evidence. First,
producers of transgenics evaluate their products for their potential impact on several
different entities. Included in their analyses are the percentage of expressed protein
relative to the host organism’s overall protein, the history of the protein and its
effects over time, whether there is a similarity to known allergies or toxins, the
protein’s functions, a toxicology study based on one thousand times the projected
human or other intended end user consumption, the breakdown of the product under
similar digestive conditions, and the safety of the product to the environment as
determined by greenhouse and field trials (Mackey and Santerre 2005, pp. 53–6).
Even if we pessimistically assume that producers are not concerned inherently about
their technology’s negative effects on people, animals, plants, and the environment,
if they are pursuing their best interests, then they will seek adequate data so they are
not sued for negligence.30

Second, many neutral scientific societies and studies around the world have
shown that certain claims about transgenic dangers are exaggerated. First, the
Royal Society has found that allergenic risks of transgenics are no greater
than those for conventional crops, the use of specific viral DNA sequences
in transgenic plants is negligible, and consuming transgenic DNA has no
undue negative effect on those who eat it (Royal Society of London 2002,
pp. 1–4). Second, the United Kingdom’s GM Science Review Panel, made up of 25
experts, established that current TO plants are unlikely to either become super weeds
or pose an immediate threat to human health (GM Science Review Panel 2003,
2004). Furthermore, the United States National Academy of Sciences in a report
requested by the Food and Drug Administration found that there was little health
risk from transgenic organisms (Powledge 2003, p. 1). Finally, the Royal Society
established that many transgenic organisms are substantially equivalent to conven-
tional crops (Royal Society of London et al. 2000; Royal Society of London 2002,
p. 5). What this classification entails is that transgenic organisms are not fundamen-
tally different from conventional organisms as a product, although they have very
different origins.

Offering additional support, the World Trade Organization stated in its ruling
against the EU that many of its risk concerns were unlikely to happen or were

30Claims have been made that TO producers intend that weeds become herbicide resistant so that
they can sell their new herbicide and seed system to combat the problem, and that the herbicide drift
into neighbors’ fields will force them to buy their products else their crops be destroyed (Schmitz
2005, pp. 62–4).
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just as probably with non-biotech crops (WTO 2006b, 8.5).31 For instance, con-
ventional and organic plants and animals have never been subjected to the testing
being demanded of TOs, even though the former might have ill effects on peo-
ple.32 Although it is assumed that they are safe, without adequate scientific trials,
there is literally no reason to believe that they are any less risky than TOs. In fact,
non-TOs can be more dangerous than TOs. Consider peanut allergies in children.
If a transgenic peanut is created that susceptible children can eat without having a
deadly reaction – these are in development – then it is safer than conventional and
organic products.33 Moreover, the EU’s own experts had “evaluated the potential
risks to human health and/or the environment prior to the granting of Community-
wide approval, and had provided a positive opinion” (WTO 2006b, 8.9). The find-
ings are supported by the fact that people have been exposed for a number of years
to this technology without ill effect.

Paul B. Thompson states that arguments relying on the proposition that no one
has been harmed by transgenic technology are fallacies of ignorance. According
to Thompson, there is often no evidence of harmful effects because no one has
taken the time to investigate all relevant consequences, some of which might be very
subtle and hard to detect, of a transgenic product (Thompson 2007, p. 67). At best,
it is misleading to tell others that there has been no harm when there is inadequate
evidence for such a claim. Hence, as rational creatures, we should withhold our
judgment until justified in taking a position.

Thompson’s argument is right in one way and wrong in another. First, where
Thompson is incorrect is when he asserts that there is no evidence of injuries.
Although some proponents are disingenuous when they assert that there are no
harms associated with transgenics or their products’ use, their views are not uni-
versal nor should this straw man of an argument be taken to represent everyone’s
view. Using the Principle of Charity, a more defensible claim is that there has been
no obvious health problems linked to transgenic organisms. If eating StarLink corn
or some other TO had resulted in consumers becoming ill or dying, then there would
have been immediate evidence that something was wrong that warranted in-depth
investigation. Much as what happened in the E. coli contaminated spinach case in
the US, the sick individuals’ past activities would have been traced back to the
source of the exposure, and then appropriate actions would be taken to eliminate
the risk. But there has never been such a clear case of a TO having a toxic effect
on humans or animals, otherwise it would have been in the media, which justifies a

31Monsanto’s transgenic wheat is GRAS are the organic and conventional varieties; so it has the
same gluten allergy problems as they do.
32Bailey claims that products of conventional breeding would never be able to pass the require-
ments transgenics face (Bailey 2002, p. 38).
33Conventional farming has its own environmental, health, and social problems including pollution
from fertilizer runoff, cropping techniques that allow for excessive soil erosion, pesticide pollution,
and problems stemming from monoculture production, and loss of jobs after the introduction of
machinery and other technology (Zimdahl 2006, p. 78).
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claim that no obvious harm has arisen due to transgenics. This provides evidence in
favor of transgenic organisms and is not a fallacy of reason.

Thompson is correct if we understand his claim to mean that there has been inad-
equate testing to discover all the negative effects of transgenic use because doing
so is impossible. No one, by definition, can know unanticipated outcomes, nor is it
likely anyone will be able to comprehend every potential danger unless the person
had perfect knowledge of the product, its role in every conceivable situation, and all
the laws of nature, especially those in biology. In fact, there will always be some
question as to whether or not a transgenic product is totally safe because everything
entails risks of some sort. However, a standard of absolute certainty is unnecessary
for ethics. Thompson writes that “When researchers have diligently looked for evi-
dence of environmental or health impact it is unreasonable to neglect that work in
public decision making” (Thompson 2007, p. 67). In other words, diligent, ethical
scientists are reliable sources of information for making claims about the safety of
transgenics. According to the reasonable person’ evidentiary standard, their infor-
mation would be sufficient for the RPU calculation.

Moreover, reasonable people know that TO businesses are not generally suicidal.
The alterations to the original organism cannot be so great that it lacks the desired
beneficial characteristics, including safety that makes it valuable to the market. The
whole point to creating transgenics is that they have the beneficial and not harmful
qualities of two different organisms that could not be obtained through conventional
breeding techniques. If corn or wheat, for example, became toxic or harmed health
and lives from their chronic use, then not only would the product be worthless, no
company would introduce it into a marketplace and risk the costly consequences,
especially in an atmosphere in which the smallest lapse on their part will be used
against them by opponents in all public realms. The potential losses from legal lia-
bility alone would be sufficient reason for a prudent person to ensure that dangerous
products are never marketed.34

Not only have some claims about possible injuries been exaggerated, transgenic
plants and animals can, in fact, be part of healthier diets and provide relatively sus-
tainable medical benefits to wealthy and poor countries. That is, they can offer both
producer and consumer benefits that will increase the probability of flourishing for
those things with intrinsic value. For example, a banana plant is in development
which will produce fruit that will immunize those who eat it from E. coli infection.
Since the plants will be able to continue to produce the genetically altered fruit,
developing countries will always have an inexpensive supply, thereby allowing them
to focus resources on other pressing issues that negatively affect the quality of their
lives.35 Other consumer-benefit-TOs are in the development pipeline. If transgenics
can feed and medically treat people more efficiently than is the case with conven-

34Again, there will be bad actors who try to escape the confines of what morality dictates, but they
exist for all areas of endeavor.
35Scientists who deleted two genes in mice to prevent a blood supply being developed in the
body to feed tumors, thereby starving the tumors to death, believe that anti-angiogenesis, as this
procedure is called, will be useful in battling cancer in human beings (Wade 1999, pp. 1–3).
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tional and organic products, then an attractive consequence for TOs is preserving
more lives, making them better, and increasing social goods.

The positive evidence for the claim that transgenics do not pose unreasonable risk
makes it more difficult to support assertions that transgenics might be harmful. If
the standard by which claims are evaluated is based upon rationality, then those who
contend TOs pose serious risks must now provide equal or greater evidence to justify
their continued allegations against proponents who have evidence in their favor. In
the face of evidence to the contrary, the mere possibility that harmful consequences
can occur from transgenics is no longer sufficient to warrant preventing research on
or banning them.

Besides lack of more than minimal risk posed by transgenics and their possible
health benefits, TOs have the potential to increase environmental diversity. Instead
of a species’ variations being limited by evolution and other natural forces, new
variations and even species can be developed to better fit ecological niches. It is true
that Homo sapiens have eliminated a disturbing number of species, but transgenic
engineering allows researchers to create new ones. Genetic engineering has already
saved certain crops from becoming extinct by putting new genetic character traits in
its DNA, such as the papaya, which lacked variations that would make it immune to
the papaya ringspot virus. Bananas are also being rescued. Due to 10,000 years of
conventional propagation methods for bananas, there is too little DNA variation in
the species; therefore, all the members can be wiped out by a single disease.

In addition, as scientists become more adept at creating TOs, the time and
resources required for new products will be reduced. This will limit development
costs and generate greater flexibility in situations in which an unforeseeable genetic
problem with conventional and organic species must be overcome quickly else the
species is lost.

Market competition reduction as a result of mergers and buyouts is a legitimate
matter of social concern, but we must be clear about who is responsible for keeping
markets fair. Maintaining or promoting biodiversity and competitive markets is the
duty of governments who have the legitimate authority to regulate, not businesses’.
First, if insufficient market competition is a problem for transgenics, the same eth-
ical approaches to making markets more competitive by government agencies can
be used on transgenic producers, including but not limited to breaking up the com-
panies or encouraging start-ups with tax credits or other incentives to bring capital
into the market. Second, if biodiversity is a social concern, then governments can
encourage it through greater production of transgenics and conservation of existing
species through mandated and voluntary sustainable practices.36

The response to a lack of market diversity is also useful for answering the
Malthusian/Hardinian overpopulation and starvation objection. The argument stated

36Conventional farming has lead to monoculturalism. In 1972, US corn with the genetic trait Texas
T cytoplasm was attacked by a virus. Since that type of corn was the most extensively planted, the
crop was a disaster (Thompson 2007, p. 33). Therefore, attacks on transgenics based on the alleged
reduction of diversity are not actually about the transgenics as much as they are about diversity in
general for all products.
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that transgenics might lead to a greater number of deaths in the future than if we
merely allow a smaller number to die when conventional and organic production is
exceeded. However, once again, there is a false assignment of responsibility. Trans-
genic producers have power in marketplaces and different societies, but not enough
to alter the cultures of all the countries the producers affect in the international mar-
ketplace. In addition, the responsibility to diversify diets and contain population
growth must be borne by a variety of agents and agencies, which does not neces-
sarily include the transgenic producers. Governments and the citizens most closely
impacted by over-population should bear the primary responsibility for their long
term well being; they are the ones creating the problems and can fix them better
than can transgenic producers. International transgenic corporations do have a role
to play, but it is and should be limited to only what is expected of any corpora-
tion caring for its stakeholders, which in turn, serves the market to move capital
where it is best utilized. Giving them the burden of solving population problems is
unfair when they are not responsible for creating them, others have greater control
over the problems, their solutions are not required, and although they are commu-
nity citizens, creating competition for themselves contradicts their duty to ensure
the corporation’s competitive health. Moreover, no company should be engaged in
limiting the autonomy of people to choose their own destiny – that is a violation
of QCI and respecting the autonomous decisions people make. According to social
welfare capitalism, transgenic producers ought to be engaged in creating products
that allow people to create sustainable agriculture and marketplaces so they can be
in control of their health, nutrition, and lives because that is likely to be what these
consumers want and beneficial to the corporations’ bottom line of agent-utility and
being a good community citizen. Thus, a reasonable person can reasonably believe
that certain transgenic products can and are likely to maximize utility; they, as a
component of a sustainable world, have the potential for making people’s lives bet-
ter in significant ways than they otherwise would have been.

TOs’ third benefit is that agricultural producers and those relying upon them can
receive adequate returns on their investments. Plants and animals can be created to
fit various environmental niches now incapable of sustaining agriculture. For exam-
ple, transgenic crops can be modified to be grown in soils with high saline content
or too short a growing season. In addition, conventional organisms can be geneti-
cally modified so that they increase harvest sizes or become more resilient in their
current agricultural environments (Westra 1993, p. 215).37 Third, farmers can spend
less time caring for what used to be more fragile crops and animals. Efficiency is
increased due to the fact that more goods are generated using fewer people, and
then the cost savings can be passed on to the consumer, as well as enriching the
farmer. Fourth, governments often bail out farmers when disasters strike or offer
subsidies and trade protection, which cost taxpayers and consumers more money
than if they did not. With the benefits of transgenics and lower production costs,

37These genes have also been used on potatoes for the same reason (Reiss and Straughan 2001,
p. 153).
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such incentives need not be offered; thereby lowering tax bills and putting more
disposable income into the hands of those who earned it. This money could then be
spent on other products in the market or paying off debt, thereby, stimulating eco-
nomic expansion. Finally, there is tremendous potential benefit for the developing
world. As stated before, transgenic crops can be designed to best suit difficult grow-
ing areas. In many developing countries, there are poor soils, extremes in moisture,
heat, and drought and a variety of pests that can be addressed more efficaciously
with transgenics than exists with conventional and organic production techniques
(Paarlburg 2002, p. 56). Assuming that food productivity increases, then food prices
will become lower, thereby allowing capital to move toward non-food areas of the
economy (Ibid.). If enough resources are shifted, then there is an increased potential
for them to be spent in ways which improve the life quality of citizens, including
developing their own scientific and institutions’ capacities (Ibid.).

The final positive benefit from transgenics is the potential profit for those who
control the patents on the new species or sell genetically engineered products. Two-
thirds of corn and three-quarters of soybean seed sold by Novartis Seeds, Inc.,38 one
of the three largest seed companies, are genetically engineered technology (Brasher,
http://www.dailynews.yahoo.com/h/ap/20000201/pl/biotech_crops_2.html). In the
United States, 61% of corn, 83% of cotton and 89% of soybeans grown in 2006
were TO (NASS 2006, pp. 24–5). Transgenic crops have found worldwide pro-
ducer acceptance if the 8.5 million farmers, over 90% of them in the developing
world, using them is any indication. Of the 222 million acres planted worldwide
with TOs over 33% are accountable to developing world farmers (Prakash 2006).
With more extensive adoption, corporate profits increase, which in turn helps the
company executives to continue making the company competitive.39

Weighing all potential costs and benefits for TOs is difficult given the number of
them in the global market and their enormous impact. However, one can justifiably
get a feeling that at least one reasonable person would reasonably state that the
benefits outweigh the costs, thereby, making marketing TOs in general likely to
have positive utility. Overall, they are good products designed to serve certain needs
and they can be approved in relatively large markets, even if it is after a great deal of
bureaucratic paperwork. Other reasonable people might disagree with the analysis,
but RPU does not require consensus, merely that at least one reasonable person
reasonably believes that the action is likely to maximize utility.

5.3.3 Non-transgenic Alternatives

In order for PMC to classify the marketing of transgenic organisms as ethical, a
reasonable person must find it reasonable to believe that modifications of this sort
would probably have at least as much utility as any alternative to the action and that

38Novartis has combined with AstraZeneca to become Syngenta.
39See Adam’s Smith’s The Wealth of Nations.
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marketing TO products must not treat anyone as a mere means. If the action fails
in either of the two requirements, then it would be impermissible to create and sell
them. Unfortunately, some TO products satisfy neither QCI nor RPU.

Those who support genetic engineering have sometimes failed to recognize that
their utilitarian arguments favoring it involve a false dilemma – perhaps because
they do not adopt a more holistic approach to the issue. Usually, proponents exclu-
sively present the alternatives as allowing the genetic industrial engineering system
to continue as it has in the past so that people do not starve, better food is produced,
etc., or stopping the modification of foodstuffs altogether, which would result in
catastrophe for farmers and the poor of the world. However, these are not the only
two options from which a reasonable person can select in this situation. There is
excellent evidence showing that there are alternative methods to genetic engineer-
ing, such as better product distribution,40 education, the empowerment of women
to make decisions for themselves, and resolving social problems (Curtin 2005, p.
96; Peterson et al. 2000), which would achieve the many of the same positive con-
sequences without incurring the negative results transgenics are alleged to have.41

The International Assessment of Agricultural Knowledge, Science and Technology
for Development (IAASTD) claims that public and private investment in developing
technology and more efficient management systems for goods already in existence
would be a more practical use of resources to achieve the same results as those
championing transgenics (IAASTD 2008, p. 37). Another alternative that will bene-
fit the developing world would be the reduction of trade barriers and elimination of
protective tariffs (Ibid., p. 13).

If there are obvious alternatives that can achieve better results than those of spe-
cific TOs, then RPU would not be satisfied by the latter’s marketing. Golden rice is
one case in point. Golden rice was genetically engineered by the Rockefeller Foun-
dation to eliminate Vitamin A deficiencies in Asia, which resulted from white rice
being too great a dietary staple, while food products containing Vitamin A were not
enough (Gura 1999, pp. 98–9). Unfortunately, instead of going through the expense
of creating, gaining acceptance for, and distributing golden rice, the same dietary
results could have been achieved by fortifying white rice with Vitamin A, or even
more frugally, by diversifying the food stuffs grown in the area.42 The benefits of
dietary diversification include

[requiring] a minimal amount of foreign currency[for implementation], it promotes intakes
of a whole range of micronutrients rather than singling out and tackling just one, it is
sustainable, it fosters community and individual involvement, and can help stimulate local

40Miguel Altieri makes this claim among others (Altieri 2002, p. 66).
41Problems might also arise for reasons unrelated to the transgenics themselves. Since this biotech-
nology can create unjustified emotions in quite a few people who are expected to accept it, before a
product is marketed, it would be wise to educate the relevant sections of the public. Proper educa-
tion have the beneficial consequences of avoiding people making decisions primarily on emotions,
such as exuberance or fear, rather than reason (Riess and Straughan 2001, p. 228).
42Fox insists that replacing conventional agriculture with organic farming would save $60 billion
on public health annually, but provides inadequate evidence to support his claim (Fox 1999, p. 41).
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food economy. Furthermore, this approach does not "medicalise" food and nutrition; rather
it enables individuals, families and communities to maintain their own health and nutrition.
(Oneworld 2007, p. 9)

Given its benefits and the lack of culturally insensitive features – the golden
color was rejected by the very people it is supposed to help – diversification would
have been more culturally acceptable to the local populace. Hence, instead of creat-
ing transgenic organisms which are unwanted and unneeded, more efficient market
solutions should have been pursued by the foundation.

Although the development and marketing of some TOs fail to satisfy RPU
and producers should have searched for more alternatives before developing a
particular product, it does not follow that TOs in general are unlikely to maxi-
mize utility according to a reasonable person. There are times when there is no
viable alternative to transgenics as in the cases of papaya and bananas. Moreover,
education, the empowerment of women, dietary diversification, and other alter-
natives might have been unable to alleviate certain problems, culturally insensi-
tive, or prohibitively expensive. Women’s empowerment, although laudable, might
be too abrupt a change in some areas of the world until other social attitudes
have been sufficiently enlightened. In other situations, alternatives might not be
as obvious as those in the golden rice case. In these circumstances, where total
information is impossible or impractical to obtain, a reasonable person could rea-
sonably believe that particular transgenics are capable of maximizing utility for
the situation. Finally, the transgenic organism might be more likely to maxi-
mize utility than non-TO products. Given that the second wave of biotechnology
is turning to products that create producer and consumer benefits, the probabil-
ities of utility maximization increase. As long as the negative potential conse-
quences are minimized and the positives maximized along the lines of the hier-
archy from Chapter 4, then there is good reason to believe that at least some
transgenic organisms are likely to produce the best utility of all alternatives to
them. The question now arises as to whether or not marketing transgenics can
fulfill QCI.

5.4 Transgenics and QCI

Marketing transgenics must respect all people affected by it as ends in themselves.
This requirement has to be fulfilled by transgenics in general and in particular
in order for any transgenic organism to be prima facie permissible. Whether or
not transgenic producers can satisfy these conditions depends a great deal upon
how those opposed to TOs and uninformed consumers are treated. Of course, it is
unlikely that anyone potentially impacted by transgenics products will be able to
have all of his needs and desires satisfied to his liking. However, those creating
and marketing transgenics can respect everyone they impact even if the latter are
injured at times. I will first consider three autonomy arguments against transgenics.
The first two are designed to show that transgenics should not be allowed in certain
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markets, while the third allows entry with strict oversight and labeling. Each argu-
ment fails to show that creating and marketing transgenics is inherently unethical
on QCI grounds. Although some companies have failed in their ethical duties, it is
not the case that TO producers need do so.

5.4.1 Autonomy, Government, and Free Markets

The European Union and many governments have autonomously chosen to
impose a relatively preventive framework of regulations on transgenic organ-
isms and require strict labeling and traceability of TOs in products, based
partly on citizens’ demand (Lheureux et al. 2003, p. 31). For example, one
survey found that 95% of European Union consumers do not want trans-
genic organisms introduced into their markets without their consent (Brasher,
http://www.dailynews.yahoo.com/h/ap/20000201/pl/biotech_crops_2.html, p. 3). If
producers of transgenics are allowed free access to the EU market as the former
desire, then consumers’ decisions to restrict their markets are ignored by “the ugly
American approach that by God, if we produce it, you’ll eat it” (Legislator, USDA
grant interview transcript). Although phrased more tactfully, the same sentiment can
be seen in Hugh Grant’s Letter to Shareowners. Monsanto’s former CEO stated that
in uncertain markets such as Brazil and the European Union, the company is now
“focusing on the processes we can affect rather than waiting for rulings that are often
delayed and disappointing. . . We will be proactive, rather than reactive to legal or
political maneuvers” (Monsanto 2007, p. 1). This statement can be plausibly inter-
preted to mean that the company is not going to wait for citizens and their elected
governments to decide on their own whether to allow TOs into their markets, but
to try to obtain rulings favorable to the company before negative regulations have
been implemented. Under the proactive approach, there a loss of freedom on the part
of citizens to determine what enters their markets. The trouble with this approach is
that if QCI is taken seriously, then since the buyers have already freely decided what
they want and how they want it, TO proponents should not tell the market what it
will take merely because it is favorable to transgenic producers.

Transgenic organisms’ advocates cannot justifiably respond to governmental
restrictions by appealing to autonomy. Control of a country’s market should rest
primarily with the country’s citizens, who are the ones who will be most affected by
it and are responsible for it more than any outside agency. China’s Seed Association
President Wang Lianzheng stated that, “The US is very attentive to human rights,
and this is also a human right, the right to chose [TO or non-TO] foods” (Kyne
2002, p. 1). If China, the EU, and others require transgenic product labeling, restrict
access, or do not want TOs in their market, then producers must respect consumers’
rights to govern their markets, especially if producers desire to have their decisions
respected as well.

Take as a case in point Monsanto’s position in the matter. In its Pledge, Monsanto
mentions its freedom to operate in the market. In the Code of Business Conduct
section, the company states it needs to build trust with the community so that it
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can accomplish its visions and avoid the “nearly insurmountable barriers to [its]
freedom to operate” (Monsanto 2004). That is, Monsanto has the right to select what
it wants to produce and market. Carl Casale, Monsanto’s vice president of North
American Markets stated, “The bottom line is that no one should deprive American
farmers of their right to choose any approved product that they feel will help them
grow their crops with higher yields and lower costs” (Monsanto 2007, p. 1). That is,
Monsanto endorses the position that no one may interfere in their farmer-producers’
rights to raise and distribute the crops they freely choose. Thus, to be consistent,
they and all TOs’ producers must demand the same rights for everyone else that
they want respected for themselves. Therefore, if consumers and their governments
have freely decided to implement costly frameworks for access to their markets,
then Monsanto and other producers are morally obligated to operate within those
frameworks. Producers can go to less restrictive markets, if they select not to make
the effort to comply.

Furthermore, the fact that there is no such thing as a perfectly competitive free
market with completely free access and no outside governmental influence has a
negative impact on arguments to open markets to transgenic technology. Govern-
ments, including that of the United States, have justifiably regulated trade based on
safety concerns, fairness, and national interests. They are supposed to protect their
citizens from easily avoidable harm caused by defective products, untested pharma-
ceuticals, and other goods not meeting the mores found in the society. For instance,
the US citizens rightly expect its Environmental Protection Agency, Food and Drug
Administration, and Department of Agriculture regulate research and production
of transgenic organisms (EPA, http://www.epa.gov/oppfead1/fqpa/backgrnd.htm;
FDA 2001, 1992; USDA 1997, 2001). If transgenic products do not meet these
agencies’ criteria for acceptance, then citizens require them to prevent the products
from entering the market.

In addition, even though the European Union unfairly blocked TOs’ introduc-
tion in its marketplace, governments of restricted markets can point out the US’s
hypocrisy on the issue. The US does not have a totally free market because its gov-
ernment strictly controls some products entry into its market. For example, US sugar
tariffs are so high that foreign sugar producers cannot compete with those in the US,
even though foreign sugar would be cheaper without the tariffs than sugar produced
domestically (United States International Trade Commission 2007, Chapter 17). If
TO technology producers are consistent when they demand restricted markets be
opened, then they must also support the opening of US markets in the same way. If
proponents want European and other markets to act in the ways they desire them
to, then ceteris paribus, proponents must give Europeans equal authority to tell
American markets what to do. This move would be consistent with the US Trade
Representative’s office complaint that there is a “lack of meaningful opportunity
for non-EU stakeholders to provide input on draft EU regulations and standards”
(USTR 2006, p. 236). Since it is unlikely that the US government and TO producers
in the domestic market will grant such liberty to market outsiders, then the for-
mer cannot consistently maintain other markets are obligated to accept transgenic
organisms.
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When pro-transgenic producers attempt at times to open restricted markets, they
ignore the basic fact that democratic governments are freely given their protective
powers by their citizens. By making decisions about market access and requiring
their governments to implement them, citizens are exercising their right to political
participation. Since Europeans have concerns about the safety of transgenic organ-
isms, then, as part of their power to protect their citizens as their citizens desire,
EU governments are justified in restricting TOs, until the time in which their con-
stituents freely decide to open their markets.

Besides being entitled to be left alone, the right to political participation imposes
a positive moral duty on transgenic producers and companies. Multinationals have
an obligation to help protect citizens from being deprived of their fundamental enti-
tlement to political participation (Donaldson 1989, pp. 88–9). According to Thomas
Donaldson, corporations ought not to engage in behavior serving “to undermine
a democratic system in which publicly elected officials hold a position of public
trust” (Ibid., p. 88). Furthermore, expanding Donaldson’s limitation on foreign own-
ership of property, although foreign businesses may permissibly participate in the
free market, they should not have so much power as to violate the “right to national
self-determination and national democratic control” (Ibid., p. 89). Of course, this
will be a restriction on the company to pursue its bottom line, but no one is entitled
to illicitly harm other people merely for one’s own profit. By convincing or trying
to sway governments to open their countries’ constrained markets, even when it is
clear that the citizens do not want their governments to do so, transgenic produc-
ers undermine the democratic system. Correctly or not, citizens will feel that the
multinationals’ market power give the latter equal or greater influence than the cit-
izens themselves have in creating national policy. Hence, if citizens freely decide
their markets are closed, then on the grounds of libertarianism and respect for
autonomous agents, TO producers should respect governmental regulation enforc-
ing that decision.

The argument based on respect for autonomous agents is powerful, but although
several transgenics’ producers have ignored some governments’ legitimate con-
cerns and decisions, it does not follow that creating or marketing transgenics has
or will always do so. In fact, there are a variety of arguments that show that
closing or restricting markets to TOs is disrespectful to potential buyers and sell-
ers. In addition to the undue harm caused producers based on inadequate sci-
entific evidence, nations have the duty to honor their morally legitimate trade
agreements.43,44 The reason why this obligation exists is obvious. First, markets

43Some might argue that capitalism is unethical; hence, what is a necessary condition for capital-
ism, especially social welfare capitalism, to exist is prima facie unethical as well. However, for the
purposes of this work, I will stipulate that capitalism is ethical on the grounds that fair competition
does often lead to more efficient systems and production of novel ideas.
44Of course, some contracts do not need to be honored, especially if they contract for illegal ser-
vices. Furthermore, if the contract does not offer consideration to one or more parties, fraud has
been committed, or one or more of the parties is not competent to give consent, as well as other
reasons, then the contract can be voided.
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require utility maximization, justice, and freedom of choice in order to operate ethi-
cally (Velasquez 1998, pp. 408–10). If investors and companies could not have some
sort of knowledge and guarantee about what will happen in the future and at what
time, then it would be irrational for them to risk their capital in such a chaotic sys-
tem. Furthermore, it would be impossible for businesses and governments to plan
for even short terms goals if contracts and agreements did not exist. International
codes such as those of the WTO agreements “provide [transnational corporations]
with better defined environmental and public interest objectives and standards with
which to formulate policies and procedures in pursuit of their corporate purposes”
(Allison and Prentice 1990, p. 714). In return, countries obtain the benefits from
corporations’ activities and increased trade to allow for the best type of competi-
tion according to market forces within the country, while transnationals fulfill their
duties by adhering to the national standards and policies protecting the welfare of
the country’s populace and environment (Ibid.). Hence, it is vital for capitalism and
social utility that contracts and agreements be internally and externally enforced.

Of the various WTO agreements, two are relevant to the transgenic organism
debate, markets, and the EU’s regulatory framework. First, the WTO’s Agreement
on the Application of Sanitary and Phytosanitary Measures SPM is designed, in
part, so that member states can protect the health of residents, animals, and plants,
which in turn guards the member state’s health itself. SPM asserts, in part, that:

2.1. Members have the right to take sanitary and phytosanitary measures necessary for the
protection of human, animal, or plant life or health, provided that such measures are not
inconsistent with the provisions of this Agreement.

2.2. Members shall ensure that any sanitary or phytosanitary measure is applied only to
the extent necessary to protect human, animal or plant life or health, is based on scientific
principles and is not maintained without sufficient scientific evidence, except as provided
for in paragraph 7 of Article 5.

2.3. Members shall ensure that their sanitary and phytosanitary measures do not arbitrar-
ily or unjustifiably discriminate between Members where identical or similar conditions
prevail, including between their own territory and that of other Members. Sanitary and phy-
tosanitary measures shall not be applied in a manner which would constitute a disguised
restriction on international trade. (WTO 1994a, Article 2)

In other words, in order to limit trade, there must be objective scientific evidence
justifying the restriction. Speculations about possible risks are insufficient grounds
to support trade decisions, especially if there is scientific data to the contrary.
Moreover, the evidence must support a claim that the restriction is necessary to
protect the life or health of humans, animals, or plants.

However, the mandate to defend living beings cannot result in the imposition of
illicit trade restrictions.45 The only instance in which scientific evidence need not
be used immediately to justify limiting trade is laid out in Paragraph 7 of Article 5,

45Unlike Article XX of the General Agreement on Tariffs and Trade 1994 (GATT), in which mem-
ber states must show it is necessary to violate GATT rules in order to protect health or the environ-
ment, SPM rules do not allow for exceptions.
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In cases where relevant scientific evidence is insufficient, a Member may provisionally
adopt sanitary and phytosanitary measures on the basis of available pertinent information,
including that from the relevant international organizations as well as from sanitary and
phytosanitary measures applied by other Members. In such circumstances, Members shall
seek to obtain the additional information necessary for a more objective assessment of risk
and review the sanitary and phytosanitary measure accordingly within a reasonable period
of time. (WTO 1994a, 5.7)

However, the exception to the science rule does not entail, in the face of opposing
scientific evidence, that restrictions can be applied based on theoretical risk. Rather,
limitations on trade can be justified if and only if there is inadequate evidence to
evaluate potential risks to health and life. Furthermore, the member state desiring to
restrict trade has the burden of justifying the constraint in a timely manner, which
entails that open ended restrictions are impermissible.46

The second relevant WTO policy is the Agreement on Technical Barriers to Trade
(TBT). However, the TBT also cannot be used by signatories to justify overly restric-
tive frameworks designed to keep transgenics out of their markets. The TBT allows
member states “to adopt technical regulations and conformity assessment proce-
dures if these have a legitimate objective, such as protecting health or the environ-
ment” (Wolff 2001, pp. 2–3). The parts relevant to the regulation of TOs are,

2.1. Members shall ensure that in respect to technical regulations, products imported from
the territory of any Member shall be accorded treatment no less favourable than that
accorded to like products of national origin and to like products originating in any other
country.

2.2. Members shall ensure that technical regulations are not prepared, adopted or applied
with a view to or with the effect of creating unnecessary obstacles to international trade.
For this purpose, technical regulations shall not be more trade-restrictive than necessary
to fulfill a legitimate objective; taking account of the risks non-fulfillment would create.
Such legitimate objectives are, inter alia, national security requirements; the prevention of
deceptive practices; protection of human health or safety, animal or plant life or health, or
the environment. In assessing such risks, relevant elements of consideration are inter alia,
available scientific and technical information, related processing technology or intended
end-uses of products. (WTO 1994b, 2.1–2)

One of two legitimate objectives that might permit labeling and the traceability
ensuring accurate labeling is consumers’ right to know what is in the products they
are buying. The additional information allows buyers to make informed decisions
about one of the most important areas of their lives, viz., what they eat. The second
objective is the protection of the health, safety, or lives of humans, animals, plants, or
the environment. Labeling, traceability, and maintenance of low levels of transgenic
presence in products might be warranted to achieve the latter goal. These consid-
erations will be taken up in the section on labeling below, but first, it is important
to show why the EU and others frameworks designed to restrict transgenic market
access cannot be justified on WTO grounds.

46In their cases the pro-transgenic side will use SPM 2.1-3 to argue that the EU is imposing illicit
restrictions on trade, while the EU will use 5.7 to justify their actions.
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First, the EU does not require that new crops created from artificial techniques,
such as radiation mutagenesis, undergo the same authorization standard as transgen-
ics. In radiation mutagenesis, seeds are exposed to radiation to produce mutations.
The beneficial mutations are kept, while the bad transformations are destroyed. To
date, there are over 1,500 crop varieties resulting from this process (Harlander 2002,
p. 161S). Given the fact that radiation and genetic mutations can be dangerous
to human, animal, and plant life and health, on consistency of WTO application
grounds, the EU should be requiring the same procedure for these products as it
does for transgenics.

Second, the EU’s approval process hypocritically makes transgenic organisms
go through a much stricter authorization procedure than other products that should
raise greater concerns. Even though there is more than sufficient evidence to prove
that they pose far greater risk to citizens’ health and the environment than do trans-
genics, the EU imports clearly hazardous products into its markets without the same
restrictions in place for their approval. For example, in 2005, the EU continued to
import US tobacco leaf for tobacco products (USDA 2005, Table 8). It has been
more than conclusively shown that cigarette smoking is dangerous to human health,
yet the EU still allows its citizens widespread access to the product. At the same
time, there is no such study showing that transgenics pose the same health risk.

Tobacco is not the only imported product with potential risks. The EU allows for
the trade of pesticides and crops sprayed over time with pesticides.47 Pesticides are
widely recognized as posing known risks to the health of humans, animal, plants,
and the environment. Since the SPM and TBT require member states to treat like
products the same, then if EU does not require the same strict regulatory framework
for hazardous or conventional products, it is illegitimate to require it for TOs.

From these features, it prima facie follows that on autonomy grounds, gov-
ernments and other external forces should not regulate the entry of TOs into
the market any more than is necessary to fulfill their limited protection duties.48

A government’s obligation is to provide minimal protection for each citizen’s life,
liberty, and private property; not to guarantee that each person is safe from all pos-
sible threats (Locke 1982; Nozick 1974). Overregulation not only unethically limits
buyers’ choice and treats them as if they are children unable to make their own
decisions, it also prevents sellers from entering the market freely. Since at least one
developed country with high review standards has approved transgenic products’
introduction into a developed world marketplace,49 the European Union and other
countries should show full faith and allow transgenic products into their markets.
Of course, this line of reasoning assumes that US regulation is adequate. But if

47See Commission Regulation (EC) No. 1204/2003 of 4 July 2003.
48In the United States, there are twenty-nine federal agencies responsible for major consumer pro-
tection activities, including but not limited to food, environment, commerce, and energy (Brennan
and Kubasek 1998, pp. 486–91).
49A caveat is appropriate at this point. The Mellman Group has found that Americans are uncer-
tain about transgenic food safety and the plurality believes that more federal regulation of this
biotechnology should exits (Pew 2001–6, 2006, pp. 4–6).
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it is reasonable to believe it is, and evidence to the contrary has been included to
build the strongest case, then it follows that additional regulation and market access
impediments violate buyers and sellers’ right to access and their autonomy.

5.4.2 Autonomy, Diversity, and Free Markets

There is a different autonomy argument designed to prevent market access to trans-
genic products that does not focus on governmental regulations of markets. Accord-
ing to opponents, marketing transgenics has the potential for unethically limiting the
autonomy of many individuals in their major life choices. No one would disagree
that some of the most important autonomous decisions people make is about their
lifestyle, such as being a vegetarian or meat eater. If the market becomes entirely
dependent upon genetically engineered plants and animals, then the autonomy of
consumers who do not want TOs in their diets will most likely be violated.50 They
will be coerced into eating transgenics or doing without. Moreover, many people
have already made it clear that they do not want genetically engineered products
to eat or in their markets. In the United Kingdom, for example, 70% of people
thought using genetically engineering organisms in food was morally wrong (Reiss
and Straughan 2001, p. 47). In the 2006 Eurobarometer poll, 58% of respondents
were concerned about the risks/problems posed by TOs in their food or drink (Euro-
barometer 2006, p. 15). In addition, when asked directly about TOs, the survey
found that 25, 37, and 24% were very, fairly, or not very worried, respectively, while
only 10% were not worried at all. If anxiety about a product indicates the likeli-
hood of resistance or unwillingness to buy the product, then TOs are not wanted
in EU markets (Ibid., p. 24). Making matters worse for those who reject transgen-
ics is that genetically engineered products are “nearly ubiquitous” in any product
containing corn or soybeans. Thus, consumers’ autonomous decisions not to eat
TOs or products with them have not prevented TO producers from bringing them
to the marketplace.51 Since individual autonomy is necessary for personhood, any
interference with it requires a compelling ethical justification, e.g., prevention of
undue harm to innocents, otherwise it disrespects the person.

John Stuart Mill’s utilitarian argument for diversity and freedom of choice helps
support the claim that it is wrong to limit a person’s freedom to choose; thereby
limiting their autonomy. For Mill, people must not only have the total freedom of
forming true opinions, they also need liberty, though limited by unjustified harm
to others, to act upon those beliefs. If liberty is curtailed too much, the results are
dire. People who do not think and act for themselves are merely “automatons in

50Of course, if the market still has a healthy organic sector, then autonomy can still be respected
according to QCI.
51Laura Westra uses a rights based argument against genetically engineered food that has some
similarity to the autonomy argument which I develop. I think that mine is the stronger of the two
for it avoids the problems of establishing the existence of moral rights.
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human form”, whose minds are “bowed to the yoke” (Mill 1988a, pp. 127, 129).
Eventually, “their human capacities are withered and starved”, so much so that they
become mere husks of human beings (Ibid., p. 129). Thus, in order to reach their
full potential, individuals must have intellectual vigor and manifold diversity, which
come from freedom and variety of situations’ union. In other words, people need
originality that is agreeable to each individual and all of society (Ibid., pp. 101, 132).
Moral agents, in order to realize their intellectual potential as human persons, must
be given free reign to think and discuss opinions as they choose, make informed
decisions, and then act upon them. The alternative is far too costly for it takes from
the individual what, in part, makes him a person with intrinsic worth.

However, Mill does not promulgate a system of absolute freedom to do as one
pleases whenever the desire strikes one to do so. Freedom in action, though not
in opinion, may be limited if the agent makes “himself a nuisance to other people”
(Mill 1988a, p. 124). Nevertheless, if the action does not entail harm to anyone other
than the actor, and perhaps a more minor injury to others than that would have been
suffered by the loss of autonomy to the agent, then it is permissible to do it.

It is clear that eating choices should be limited only in extreme circumstances.
If people do not wish to consume certain foods because of dietary preferences,
religious beliefs, or for other morally permissible reasons, then they should not be
coerced by lack of choice or tricked into doing so (Fox 1999, p. 21). There is there-
fore, a prima facie obligation to provide sufficient market alternatives from which
they can choose and to label all foods containing transgenics so that consumers can
avoid them if they wish.

Genetic scientists and producers might respond by arguing, roughly, that by pre-
venting genetic engineering, then not only would their freedom be limited illic-
itly, but that of possible consumers of the products as well. Hence, if the above
claim about impermissible coercion is true, then both consumers and members of
the genetic engineering industry would also be unethically coerced if the genetic
alteration of foodstuffs was halted. Since this is an interesting argument which, if
true, might justify genetic engineering on Kantian grounds, it is worth time briefly to
examine the issue of when it is permissible for one agent to interfere with another’s
freedom and autonomy.52

What I will argue for here is a practical set of Kantian principles which classify
when one person’s actions may permissibly interfere with the autonomy of another.
Before beginning, however, it is vital to list the intuitively appealing, though per-
haps not self-evident, assumptions that I make. First, individual uses of autonomy
can be classified on an ordinal, sliding scale, where the most and least valuable uses
are designated as significant or trivial, respectively.53 The trivial exercise of auton-

52Unmediated actions affecting only the act’s agent are unproblematic, because by definition, no
one’s autonomy is stymied. Hence, they will not be considered.
53At this time, I want to make a distinction between two uses of the word “autonomy”. First,
“autonomy” can refer to the ontological state of an agent having autonomy or being an autonomous
being. A person may have autonomy according to this definition, hence, in the same way that a
courageous person has the virtue of courage as part of his ontological state. “Autonomy” can also
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omy is characterized by the most inconsequential of actions, for example, choosing
between different types of stick candies at a sweet shop. Autonomy’s significant
uses, on the other hand, deal with making major life altering decisions, such as
whether or not to marry this particular person at this particular time. When compar-
ing two different, individual uses of autonomy together in order to rank them, which
is the only reasonable way to rank uses, we must exercise our common moral sense
to determine which seems more important. A decision to marry is clearly a more
valuable use of autonomy than picking out a sweet due both to the central role it
plays in the person’s identity and the impact such a decision will have on the life of
the individual agent performing the action. Furthermore, since a use of autonomy is
non-cardinal, we avoid problems caused by being able to add a group of non-trivial
actions together to outrank an exercise of autonomy that is more significant than any
one of the individual members of the group.

The second assumption is that people are always obligated to respect others in
both thought and deed. What is entailed by this obligation has been discussed exten-
sively in Chapter 2, and I will not belabor the requirements again here.

The first practical, Kantian principle (KP1) states that in situations in which there
is a conflict between significant uses of autonomies of an agent and those affected
by the action, the agent performing the action’s exercise of autonomy trumps the
autonomies of the others affected by the action. Suppose, for example, that two
morally identical strangers, Mary and John, are up for the same professorship in a
university, and this is the only job either candidate has a chance of receiving. Due to
her better academic qualifications, Mary is selected as the department’s first choice,
and John, second. If Mary decides to take the job, then she will limit John’s ability
to use his autonomy. However, even though she reduces another person’s autonomy,
Mary still does something morally permissible, according to KP1.

The justification for KP1 rests upon self-interest. Of great self-interest is the
preservation of one’s autonomy to act in ways that maintain or increase one’s flour-
ishing. A person may permissibly perform an act even if other people’s autonomy is
affected significantly, as long as the agent or some other innocent person would lose
something of comparable value – the significant exercise of personal autonomy – if
the act were not done. Intuitively, people must see to their own vital self-interests
before that of people they do not know; otherwise, what we know as supererogatory
actions, such as heroism, become obligatory, rather than being beyond the call of
duty. The next most important interests to pursue are those of intrinsically valuable
entities, based upon their ranking of importance and intrinsic worth, which cannot
do it for themselves. Of course, whether or not a moral agent is severely limiting a

refer to how an agent acts in particular situations. One person can, for example, limit another’s
autonomy by limiting the number of choices open to the individual, while not affecting the
autonomous nature of the individual himself. Hence, autonomy can be understood in two different
ways, by either eliminating the autonomy of the individual or limiting the autonomous actions that
the agent may perform. It is this latter sense of the word that I will assume for the rest of this
chapter.
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person’s use of autonomy, as is in all cases, the agent is obligated to respect everyone
affected by the action as ends in themselves while performing her action.54

The second practical, Kantian principle (KP2) states that if one agent’s auton-
omy will be trivially used, while another agent’s use of autonomy will be severely
limited, then, ceteris paribus, the insignificantly affected agent is obligated not to
perform the action. Suppose Cecil takes the last handicapped parking spot, even
though he is perfectly healthy. The reason he does not park in one of the spots at the
end of the lot is that of laziness; he wants to avoid a long walk to the store. When
Linda, who needs the space because of a medical condition, comes along a moment
later, she cannot utilize it. Given that mobility is both a physically and psycholog-
ically important part of achieving one’s plans and living an ordinary life, Linda’s
choices are severely curtailed for trivial reasons. Hence, according to KP2, Cecil is
wrong for parking in the handicapped space.

The genetic engineering of some foodstuffs initially seems to be a case of KP1
rather than KP2. Clearly, scientists and corporations’ decision to proceed with
genetic engineering is a significant exercise of autonomy.55 Going ahead with these
plans is a life decision that will affect the agents in many important ways by alter-
ing their identity and intrinsic worth. After all, these actions will be part of their
careers, competition, and how they make their livings. Simultaneously, the agents
carrying out these decisions, also, severely limit the autonomy of others affected by
their actions, especially those who do not want transgenics in their markets. So it
is a conflict between significant uses of autonomy, which would normally support
those who want to pursue genetic engineering, according to KP1.

Nevertheless, there are differences in value between the two types of autonomy
exercised. When compared together, the genetic engineers and corporations’ use of
autonomy is more significant than that of others. Although transgenic opponents
would have the autonomy conflict be analogous to the case of Mary and John –
and KP1 – it is more similar to that of Cecil and Linda – and KP2. Since choices
about technological advancement and competitive markets are more important than
assuaging the nonrational or irrational fears of those who know little about transgen-
ics or are merely against transgenic technology in general, it follows that the use of
autonomy regarding making a living and competing, backed by scientific research
showing TOs are GRAS if not safer than conventional and organic products, is more
important than exercises of obstructionism based on fear or other emotion. Hence,
government approved or monitored transgenics’ free access to other markets inher-
ently does not illicitly violate anyone’s autonomy or disrespect anyone.

Although disrespect may be perceived, transgenic producers do not have to
ensure that everyone always gets what he wants. TO products do not necessarily
violate anyone’s rights or devalue anyone’s autonomy. In fact, they can encourage

54The same result is found in those situations in which the agent’s use of autonomy is significant,
while all those he affects would use their autonomy in a trivial way. This could be labeled principle
three.
55Though some may disagree that the use is trivial.
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greater autonomy and respect through greater diversity. If fair market practices and
competition are maintained by those responsible for doing so, then TOs can provide
additional alternatives from which to choose. Not only can genetic scientists, uni-
versities, and corporations decide to engage in TO research, consumers will have
a wider range of choices when selecting food at stores than merely organic and
conventional products.

By restricting markets, there is sufficient evidence for a reasonable person to con-
firm that transgenics’ opponents have illicitly limited utility, rights, and a just distri-
bution of society’s benefits and burdens. Pioneer Hi-Bred International’s Macy Mer-
riman claims that European consumers do not have the freedom to choose or reject
any product containing transgenic organisms “because of the activists who have con-
vinced supermarkets to keep it out of their stores” (Brasher 2002, p. 3). If Merriman
is correct, then consumer freedom is wrongfully restricted by activists’ actions, i.e.,
convincing businesses, as well as governments, to prevent consumers from making
a choice about purchasing TO products. By limiting consumers’ options to basically
non-transgenic products, the activists and governments have unjustifiably restricted
buyers’ freedom to make decisions affecting their lives. With the greater number of
alternatives, consumers can make improved decisions about what is right for them.
With more goods from which to select, consumers can better match products to their
desires or needs to achieve maximum satisfaction of their self-interest. The market
for organically grown food, for instance, has shown that diversity can work to both
producers and consumers’ benefits. To make up for the additional costs of informa-
tion and production, organic foods cost more, but consumers are willing to pay extra
to ensure they receive what they want.

Extrapolating from Merriman’s contention, if transgenic products were allowed
on the market, consumers could make their own choices about whether or not to
purchase them. If people decided against transgenic products, then the loss would be
borne by the sellers, who took a chance and failed. On the other hand, if consumers
bought TO products, the sellers will be able to make a profit. In both alternatives,
the freedom and autonomy of the market’s consumers is respected. Hence, Pioneer
believes that buyers and sellers should be able to freely enter or leave the market,
and external parties should not over-regulate the quantity, or quality of any of the
goods being bought and sold in it.

Furthermore, in support of their position, TO proponents strongly feel that the
present dislike of transgenics is based on ignorance of the technology and products.
If governments allowed consumers to have access, then the latter will like and buy
transgenic organisms and the products made from them, especially with the second
wave of products providing benefits to both producers and consumers as has been
suggested in many studies on the subject (Anand et al. 2007, p. 4). In fact, they might
even pay a small premium for them (Ibid., p. 15). Primarily, the desired approach is
to permit the goods to freely enter the market, and then additional information, TOs
high quality, and other market forces will create a demand for them, if buyers do
not already want transgenics. For example, with the current soaring food prices and
global grain shortages, many Japanese, South Korean, and European consumers,
government officials and companies that were opposed to transgenics have begun
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adopting it (Pollack 2008). Once consumers become comfortable with transgenic
products and their advantages, familiarity does not breed contempt but acceptance
to the direct and indirect benefit of all.

On the other hand, by blocking transgenics, transgenic producers are not treated
with the proper respect any person deserves. Creating unnecessary hardships for
innocent people they would not have otherwise have had is impermissible even if
the action is primarily intended to alleviate perceived but scientifically unsupported
risk to oneself. Granted, it would be total freedom if each person could fulfill every
desire he has, it cannot be done permissibly by imposing unnecessary harm on oth-
ers without their permission. Otherwise, the autonomy of those who do the deciding
will be superior to that of those for whom they make the decisions; the former’s
freedom is necessarily made greater at the expense of the latter’s. This is a violation
of Kant’s tenet that people qua people are equal. The equality of people makes it
impossible that any one person could have power to make such paternalistic deci-
sions for others, who neither want nor deserve to have their autonomy circumscribed
merely because some people are irrationally terrified of new technology.

5.4.3 Autonomy and Labeling Argument

Although TO producers do not inherently disrespect those who do not want their
products marketed, some have stated that labeling goods containing transgenic
organisms is morally obligatory. Labeling, it is claimed, respects consumers’ right
to know and autonomy by giving them the freedom of choosing to eat or not eat
TOs, while still allowing producers to sell them. Given the emphasis on democ-
racy in PMC, what the public wants should play a role in what happens in markets.
From some polls, it appears that the majority of consumers in many countries want
labeling (Zepeda 2004, p. 200).

Some governments have listened to this demand. The EU’s current regulatory
framework, for example, requires labeling in many cases. This in turn mandates that
producers keep extensive records so that products which cannot be tested for each
and every transgene, such as highly refined canola oil, are labeled correctly and for
farm to fork tracing of the source of potentially mixed TOs and non-TOs.

The EU argues that its traceability condition is legitimate for three reasons. First,
traceability allows for the control and verification of the labeling process. Since
some end products do not contain easily identifiable transgenic proteins, it is nec-
essary to be able to trace their ingredients back to their sources to verify whether
transgenics were used. Second, traceability allows for the targeted monitoring of
potential environmental effects. If harm occurs, then the EU can quickly act to min-
imize damages and hold those responsible legally liable for any injury produced.
Third, if a transgenic organism causes an unforeseeable threat to human health or
the environment, then the product can be withdrawn efficiently.

In order to achieve its three goals, the following traceability conditions of the EU
framework need to be met.
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1. Operators shall have systems and procedures in place to identify to whom and from
whom products are made available.

2. For [TOs] intended for the deliberative release into the environment, operators must
transmit specified information on the identity of the individual [TO(s)] a product con-
tains.

3. For [TOs] intended for food, feed, or for processing, business operators may either trans-
mit the specified information mentioned above or transmit a declaration that the product
shall only be used as food or feed for processing, together with the identity of the [TO(s)]
that the product may contain.

4. For food and feed produced by [TO(s)] operators shall inform the next operator in the
chain that the products are produced from [TO(s)]

5. Operators shall retain the information for a period of 5 years and make it available to
competent authorities on demand. (EC 2003a, pp. 6–7)

Since it has already been shown that two of the three justifications – monitoring
potential environmental effects and unforeseeable risks – are not scientifically, ratio-
nally, or ethically justified, the five requirements will be interpreted in light of the
need to ensure labels and the labeling system’s accuracy. Although treated as sepa-
rate in the EU’s regulatory framework, the traceability and labeling requirements do
overlap. In order to ensure labeling is accurate, it is necessary to have farm to fork
traceability.

In addition to rigorous traceability regulations, the EU’s labeling rules are very
strict.56 Any product containing more than 0.9% of approved TOs and 0.5% of unap-
proved TOs from intentional or unintentional mixing must be labeled as containing
transgenic organisms (EC 2003b, p. 3). In fact, the EU requires labeling for “All
foods produced from [TOs] irrespective of whether there is DNA or protein present
of [TO] origin in the final product,” which entails that even the highly refined soy or
corn oils having no transgenic proteins in them, must be labeled as containing trans-
genics (EC 2003b, p. 2).57 Given producers’ control of growing and transportation,
they are thought to be best suited to manage the labeling. End sellers would have
a harder time because they lack the same information and could never be sure if
transgenics were used in the process, especially for products no longer containing
transgenic proteins. Also, producers can incorporate labeling costs into production
expenditures and product pricing. Transgenic producers and companies can then
internalize regulatory expenditures by pricing products with transgenic organisms
at a value reflecting the actual production expense, which will then be passed on to
consumers.

56Fred H. Degnan convincingly argues that the FDA is unable to mandate labeling products con-
taining TOs due to the fact that there is no material difference between transgenics and their non-
transgenic counterparts (Degnan 2007, pp. 26–7).
57There has already been a disagreement over soy oil. In September 2000, Thailand informed
the WTO committee that Egypt restricted tuna canned with transgenic soy oil, and was baring
importation of tuna from Thailand based upon the assumption it used such oil in its canning, which
it does not (Wolff 2001, p. 2). The oddest part of the complaint was the failure to recognize that
refined soy oil does not contain the genetic material about which Egypt was concerned.
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Mandatory labeling can be a legitimate exercise of control if it is not a de facto
trade barrier proscribed by WTO trade agreements, such as SPM or TBT, or inter-
feres unnecessarily with free markets. The EU believes it has a duty to its citizens
to inform them of something they clearly do not want, but unless the SPM or TBT
legitimizes it, the EU cannot prevent the goods from coming into it markets (EC
2003a, p. 5). The legitimate objectives offered for justifying traceability and label-
ing rules are,

1. Education and raising awareness,
2. Environmental protection and the Precautionary Principle approach,
3. Food safety and health considerations,
4. Consumers’ right to know what they are eating,
5. The ability to influence foreign and domestic precaution practices, and
6. Assorted ethical and religious concerns. (Appleton 2000, pp. 567–8)58

Of the six reasons, the strongest is the fourth, consumers’ right to know what
they are eating. Since eating is such a vital and personal issue for individuals, the
argument is that they, as autonomous and intrinsically valuable moral agents, should
have the information they require to make informed decisions about life quality
issues.

There have been criticisms of market oriented solutions in support of transgenics
and against labeling. Using the language of rights, Alan Rubel and Robert Streiffer
argue that labeling does not violate anyone’s right to fair completion because a right
to guaranteed economic return in free markets does not exist (Rubel and Streiffer
2005). No one would disagree that transgenic producers spend large amounts of
resources in developing transgenic goods, as happened in the case of Monsanto’s
Round-Up Ready wheat. However, the mere fact that government regulation will
make the product less likely to be successful does not entail that the transgenic pro-
ducers’ entitlements have been compromised. In fact, Rubel and Streiffer contend
that consumers have a right to know what is in the products they consume; therefore,
in the absence of a different right which overrides the right to information, labeling
is permissible even though it harms some sellers.59

However, although consumer rejection is often cited for restrictive market mea-
sures, it is not all that clear that the market as a whole is in favor of labeling, farm
to fork traceability, or preventing TOs from entering their diets. Critics often cite
as providing evidence of current and future consumer choices and European mar-

58Stilwell and van Dyke’s reasons for labeling are the same as the first four of Appelton’s six
reasons.
59It is interesting to consider the effect of putting all information any consumer might want on
each product in a market. If a product is controversial, then there would be many written lines
for consumers to read. The questions then arise as to who would be responsible for creating and
paying for additional packaging to carry the information if it exceeds what the producer currently
uses, what reading comprehension level is appropriate, and so on. More importantly, we should be
concerned that too much information might be less effective than desired. Consumers might ignore
or take the information less seriously if it appears to be excessive or overwrought.
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ket conditions the Eurobarometer survey finding 62% that Europeans believe food
safety over the last 10 years has decreased (Wisner et al. 2006, p. 12). But the infor-
mation is taken out of context. Those high results resulted only when participants
were prompted to consider TOs and other food safety issues. Looking at the rest of
the study’s results causes a different picture to emerge. In general, Europeans do not
think about TOs in their food all that much. First, when asked the very general ques-
tion about what their attitude toward food purchasing is, only 7% were concerned
about production methods (Eurobarometer 2006, p. 9). On the other hand, quality
and price, the top two choices, received 42 and 40% of the responses. Second, when
asked the general question about attitudes to food risk, 16% were concerned about
food poisoning – the number one response – while only 8% expressed a worry about
TOs – the fifth highest response (Ibid., p. 12).60 In addition, there is a disconnect
between consumers’ stated preferences and what they actually do in markets. In a
comprehensive study of consumer behavior in the Netherlands and China, it was
found that labeling had no real effect on purchasing TO products (Kalaitzandonakes
et al. 2007). If the majority of consumers are not that interested in transgenics unless
they are prompted to be, then they are not disrespected if products are unlabeled.
Labeling is pointless for them and costly for producers, especially since issues more
important to consumers are being ignored.

Given consumers’ relative apathy, why do countries impose de facto moratori-
ums and strict TO standards that make market entry and, possibly, sales difficult
at best? It might be that many European and other market consumers have inac-
curate views of food safety which influence their governments’ representatives. In
the Eurobarometer survey, respondents were less concerned about their own risky
sanitary behavior and more worried about pesticide residues, new viruses, and food
hygiene outside of their homes, even though the greatest risk to them stems from
their own poor hygiene practices (Eurobarometer 2006, p. 15). This result means
that consumers are not terribly good at assessing the risks they face, and will attack
an outside threat before addressing a more pressing personal issue. The reason for
overly restrictive markets also has a great deal to do with a lack of information and
the fear or worry generated by it. Although extensive EC-sponsored research has
shown that health concerns have been overblown, anti-TO campaigns have been suc-
cessful in convincing many people that serious problems exist. The main reason for
their accomplishment is that when people do not understand transgenic technology,
they fear it, while they simultaneously assume that conventional and other breeding
techniques are safe because they are the status quo and have not been exposed to any
questions about the latter’s safety (Beringer, http://ec.europa.eu/research/quality-of-
life/gmo/general-intro.html). If these are the individuals whose concerns are sup-
posed to justify labeling, then governments would more efficiently pursue safety if

60In American studies funded by the pro-biotechnology International Food Information Council,
only 3% of American expressed concerns about food biotechnology, while microbial food borne
illness and the improper handling of food were most often mentioned at 36% and 35%, respectively
(IFIC, p. 2). In addition, 82% of respondents stated that they were not interested in having more
information added to food labels (Ibid.).
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they properly educated their citizens on transgenic technology and trained them in
safe food handling.

There are another two groups of consumers who want foods labeled, neither of
which is making their decisions based on unwarranted emotional responses. They
are consumers with food allergies and those who, after they have performed exten-
sive research on the issue, dislike TOs (McGarity 2007). The former group has good
reason for concern given the example of Pioneer Hi-Bred and its genetically engi-
neered soybeans modified with Brazil nut DNA that was intended to be used in
animal feeds. The soybean was designed to help cattle and chickens absorb nutri-
ents more efficiently than they could when consuming non-TO soybeans. Unfor-
tunately, the product was also capable of causing health problems from mild skin
irritation to death in those with nut allergies (Nordlee et al. 1996, pp. 688–92). If
Pioneer had marketed this product which could not be kept separate from other soy-
beans used in human food, then the labeling could have alerted those with aller-
gies about the ingredients. Given that labeling is justified and already done on
products that might contain some peanut or other allergen residue from manufac-
turing, even though they are not product ingredients, someone could argue plau-
sibly that labeling is also required to satisfy anyone concerned about the effects
of TOs on his or any other valuable thing’s health and safety, regardless of how
unjustified the belief is. The consumer is always right about his health in this argu-
ment, and in order to respect all consumers, their decisions must be carried out by
companies.

Although legitimate health issues justify labeling in some cases, requiring it
for transgenics and traceability violate QCI unless TO producers and companies
autonomously agree to do it. Even without the dangerous precedent being set of
labeling on demand, the regulations are unnecessarily harmful. The EU frame-
work imposes the burden of paying for “the system of traceability to identify
to whom and from whom [transgenic] products are made available (EC 2003a,
p. 2). Given the additional compliance expense, the regulations can keep the
EU’s market closed to many transgenics and products containing them. The rea-
son why is that the overall framework’s requirements may be too onerous and
expensive due to costly and difficult testing, ensuring and enforcing compliance
and pricey separation maintenance (USTR 2003, p. 112; Pew Initiative 2003a,
p. 12; Wolff 2001, p. 3). Segregating transgenic from non-transgenic products
is estimated by some to increase the processes costs by 10–30% with no mea-
surable gain in safety (Bailey 2002, p. 40). Labeling, therefore, will be too
restrictive.

Furthermore, it creates unfair burdens for the producers, especially for farmers in
the developing world. In order to be able to know what to label and how, as required
by EU regulations, producers must have systems in place allowing them to trace
their products from farm to fork. In very poor areas of the world, establishing and
maintaining the system is cost prohibitive. In one study, identity preservation has
been shown to add 6–17% to farm costs (Anderson and Nielson 2000, pp. 3–4).
That, in turn, will cause poor farmers in developing nations to pay higher prices for
seeds than they do now, since seed companies will have to pass the costs of creating
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and maintaining such a complex system on to the producers. Making matters worse
is that in some developing nations 75% of the population lives on less than $2 per
day, which means that they already have too little income to be able to pay for any
additional production expenses (Tutwiler and Straub 2005, p. 1).

The farm to fork requirement of traceability is also a form of unfair competi-
tion that only wealthy countries can win. According to the African Biotechnology
Stakeholders Forum, farmers comprise 74–80% of the total population in Africa,
which makes it impractical to trace the origin of any transgenic organism or prod-
uct containing more than 0.9% of approved transgenic ingredients (ABSF 2003b,
p. 4). Farmers in the developed world, on the other hand, make up only 2% of the
population. It is much easier, as a result, to follow transgenics from farm to fork in
the developed world than it is in the developing world. The result is that traceability
creates a tariff like mechanism for developing world producers, and tariffs generally
have a negative impact on developing world economies (Tutwiler and Straub 2005,
p. 9).61 Hence, contrary to the WTO’s Agreement on Agriculture, which states that
differential treatment should be to the benefit of the least developed countries, the
EU’s rules actually make it harder for the developing world to compete in its large
markets; thereby handing a large advantage to wealthier producers in developed
countries (WTO, docsonline.wto.org/ Part IX, Article 15 and Part X, Article 16).

Furthermore, although the right or freedom of consumers to choose what they
eat is emphasized repeatedly in the EU’s regulations,62 those documents say noth-
ing about the reduction of choices for producers, especially poor ones (ABSF 2003b,
p. 1). Transgenics have proven advantages for African producers and citizens, such
as avoiding up to 70% of crop loss, reducing dependency on expensive chemicals
and preserving sensitive wild life habitats from being converted to crop production
(ASBF 2003b, p. 2). If TOs are not used, even though pesticide consumption there
has been on the rise, African producers will have to return to a system in which
there is a 40% crop loss to diseases and pests (ASBF 2003b, p. 1). The result is
greater dangerous chemical exposure for many people lacking adequate health care,
and reduced yield. In addition, as was stated previously, Indian cotton farmers have
benefited enormously from transgenics. Their crop yield increased significantly,
while the pesticide use was cut to less than a third for conventional cotton. If these
conditions can be obtained for all transgenic crops, then there is much less risk to all
intrinsically valuable things in the developing world. Overly restrictive regulations
would endanger those gains. By allowing transgenics into the developed world now,
it will help it move into poorer countries faster; thereby providing them with a faster
track to competitiveness and sustainability (Bailey 2002, p. 46).

61Restricting markets tends to make the resulting economies perform worse than more open market
competition. Closed economies grow on average less than 1% per year, while open economies grow
about 3.5% annually (Tutwiler and Straub 2005, p. 2).
62See the European Commission’s “Wallstrom and Byrne welcome EP acceptance of a
trustworthy and safe approach to GMOs and GM food and feed.” europa.eu.int/rapid/
start/cgi/guesten.ksh?reslist 2 July 2003, 1–4.
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Finally, labeling a product as containing transgenic organisms has been shown
to reduce consumer demand for the product. As John S. Fredland states, non-
EU businesses will be forced to label products in a way repulsive to EU con-
sumers (Fredland,http://law.vanderbilt.edu/journal/33-01/33-1-5.html, pp. 4, 12). In
a study conducted by Tegen et al., the information about transgenics on the pack-
ets of three items – potatoes, vegetable oil, and corn tortilla chips – had an effect
on the prices human subjects were willing to pay for the goods. If the informa-
tion was anti-TOs, then the bid value decreased by 35%, If there was a combina-
tion of pro and anti-transgenic information, then the bids were 16, 24, and 29%
lower than before the information was given to the human participants. Finally,
even when scientific information was added to the pro and anti-transgenic infor-
mation, then the bid reduction ranged from 0 to 11%. The results were consis-
tent with the conclusion that consumers place the greatest weight on negative
information (Tegen et al. 2003, pp. 1–3; Huffman et al. 2003, pp. 500–2; Anand
et al. 2007, p. 4). Given these findings, it is clear that labeling products con-
taining transgenic organisms as such is likely to make consumers less likely to
buy them.

And this is what will actually happen. The United States’ State Department
believes that labeling will cost the US alone over $4 billion in lost sales per
year (Pew Initiative 2003a, p. 12). If the cost is so great for a wealthy country
such as the United States, it will be worse for poor or developing nations. Hence,
even though there is insufficient scientific evidence to establish the anti-transgenic
groups’ claims, the marketability of transgenic products is reduced. This will, of
course, negatively impact the ability to make profits from the technology regardless
of the form in which it appears.

The unfairness of requiring producers and others in the transgenic market to pay
for any country’s labeling and traceability system is clear. First, the system is expen-
sive to implement and maintain when it is not needed because many people do not
care, and those who do are often willing to pay higher prices for non-transgenic
products. Second, labeling a product as containing transgenics reduces many con-
sumers’ desire for it, even when they normally would not be interested in the infor-
mation. In consequence, those legally obligated to maintain the system and label
their products, regardless whether there is nothing meriting such requirements, have
to pay the costs for the very system treating them unjustly. At the same time, con-
ventional producers receive the unfair benefits of not having to go through the same
stringent approval process, paying for the traceability system, and labeling non-
transgenic products, while having their products preferred over transgenics merely
because of uninformed or biased consumers. The EU’s and other market’s discrim-
ination, on these grounds alone, violates the SPM, TBT, and Mill’s prohibition on
unnecessary harm.63

63On these grounds, PMC would not be able to classify labeling regulations as morally right. No
reasonable person would reasonably believe the regulations would likely lead to the best outcome,
especially given the harm done to the developing world. Moreover, the unfair treatment of moral
agents would never satisfy QCI.
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Besides those vehemently opposed to transgenics, there are very few who benefit
from labeling. In fact, Arthur Appelton argues that labeling actually violates con-
sumers’ right to know because the negative information, unsupported by science,
deceives consumers into thinking there is something wrong with the product when
there is objective evidence to think that is not the case (Appleton 2000, p. 577).
Hence, the labeling regulations actually defeat the goal those who want to protect
consumers have set for themselves; consumers are worse off than they otherwise
would have been before the mandatory labeling.

As I have argued elsewhere, labeling and farm to fork traceability required to
label products accurately should not be borne by TO producers, but by those who
desire the information.64 According to the two competitive market conditions, it
should be left to transgenic producers alone to decide whether to label their products.
If they choose to label, then they are free to do so. If they elect against it, then they
are free to do so. If Monsanto and its producers choose not to label, buyers who
do not want to purchase unlabelled products do not have to do business with them.
In a perfectly competitive free market, buyers are free to find producers who are
willing to mark their products to the buyers’ satisfaction, which they value enough
to increase their probability of purchasing the product, as occurred in the case of
organic milk (Kiesel and Villas-Boas 2007, p. 4). Hence, both buyers and sellers
have the freedom to do as they wish without undue influence from others.

5.4.4 A Suggestion

Although the EU and other countries regulations for the authorization and label-
ing of transgenic organisms and products containing TOs cannot be justified on the
grounds of SPM, TBT or Mill, they could achieve their goals in a legal and ethi-
cal way. Under WTO agreements, member states have no restrictions on regulating
their own producers (Appleton 2000, p. 570). That is, states can impose stiffer bur-
dens upon domestic producers without violating either SPM or TBT than they can
on foreign producers. If states are concerned about labeling, traceability, and autho-
rization, then they could make the regulatory framework under discussion manda-
tory for domestic producers and voluntary for foreign producers. The result would
be domestic products would have the labels the country desires for its consumers,
while imported products would have them only if the producers and companies
chose to supply them. If consumers want to have non-transgenic products, then he
or she could buy the domestic products guaranteed not to contain them. If the con-
sumer does not care, then he or she could buy labeled or unlabeled products.

There are many benefits to this suggestion. First, countries can satisfy the
demands of consumers while honoring their trade agreements and avoiding unnec-
essary harm to others. Second, consumers have the freedom to vote with their wal-

64See D.R. Cooley’s “Transgenic Organisms, the European Union and the World Trade Organiza-
tion”
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lets. Third, businesses and nations can have access to markets that would have been
closed. Fourth, the freedom of producers and companies is not limited by required
labeling and traceability. Monsanto, for one, has endorsed the voluntary labeling of
products containing transgenic organisms. Finally, one of the greatest benefits of
this approach is that nations will not be involved in long and costly legal battles,
which cause strained international relations.

5.5 Legal/Moral Questions

Although there has been a great deal of discussion on transgenic organisms and their
impact on the environment and markets, relatively little attention has been paid to
the legal questions being asked more frequently as the transgenic market continues
to expand in size and complexity.65 With the introduction of new transgenic organ-
isms into the market, similar queries will be raised. In order to formulate and pro-
mulgate moral solutions to these questions, which will attract majority acceptance,
it is imperative to answer them now, rather than trying to construct solutions as cases
work their way through the court system and the litigants’ anger and entrenchment
in their positions increase.

A clear system of legal rules having widespread support of all persons affected
by transgenics would be a great benefit to all concerned. The adversarial nature of
our court system not only makes the process expensive it also encourages seeing
others as opponents to be demonized. And opponents, once demonized, are not seen
as having interests that are legitimate or arguments which deserve to be taken seri-
ously. If we are to achieve a broad consensus on these issues we had better try to do
as much work as possible before the various groups involved start thinking of each
other as enemies. Indeed many problems could be avoided by taking simple reason-
able steps. For example, if producers take the time to talk to their neighbors, then
they can avoid having their crops pollinate at the same time, which will reduce cross
pollination problems. If corn or other crops are staggered in planting, then an organic
crop, for example, will pollinate before the TOs get to that state. The result is that the
probability of cross pollination is significantly reduced, which will avoid some of
the legal issues. Furthermore, by working together, people will create relationships
to help them build consensus, or at least, allow them to garner greater understanding
and tolerance for others rather than increasing acrimony between neighbors.

Finally, instead of resorting to litigation, individuals could take more responsi-
bility for their own actions. Even though the unethical actions of others might affect
us, it is our prima facie duty to minimize the harm done to us, if doing so does not
sacrifice something of comparable moral worth.66 For example, if a conventional

65For example, the questions of who should be held liable for damages caused by cross
pollination and why they are liable were debated in StarLink cross pollination cases (Laid-
law,www.organicconsumers.org/gefood/surrender.cfm, pp. 1–6; Harris, pp. 1–4).
66Even though it has not been developed to a point of being able to defeat all attacks upon it,
Peter Singer’s principle of giving away one’s goods until the point that a further loss would be
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farmer need only to plant crops five days later on the land bordering his neighbor’s
transgenic crops in order to prevent a trespass, then he prima facie ought to do so.
To do otherwise and then complain about how the neighbor damaged him is not only
imprudent but unethical. All he has done is to create a much worse system overall
and disrespect himself because he has decided to victimize himself rather than tak-
ing charge of his destiny in a rather simple way. In order to have a decent life, we
must recognize that living with other people requires us to compromise because it
is implausible, if not pathological, to believe we can always have whatever we want
whenever we want it.

5.6 Conclusion

Given the animosity between the various stakeholders, questions about the permissi-
bility of marketing transgenic organisms have only controversial answers. However,
the guidelines given here should be of some help in resolving dilemmas and estab-
lishing policies and lows, or at least preventing some of the conflict and worst case
scenarios. To accurately decide what we and technology businesses should do, we
need to use both utilitarian and Kantian theories, as well as a practical axiology that
incorporates as many people’s beliefs as possible, on a case by case basis. Although
not everyone will agree with every decision made with PMC, if they are reasonable
people, they will at the very least respect it.

So what is the big lesson to be learned from this work? I think that it has to be that
new technology, if it is too different from what preceded it, frightens or discomforts
people so much that they become less likely to use their reason than is required of
every moral agent. It might be an instinctual or societal response to reject seemingly
sudden and not fully understood change, but whatever the background story for it,
such a reaction should not serve as a basis of moral decision making in general.
We are moral agents who need to act ethically not only for ourselves but for our
communities as well. Thus, contentious technology should merely signal the need
for greater investigation to find evidence for and against one’s position, so that each
person can act as a reasonable agent to pursue goals that are good for her and treat
her as she should be treated, as well as being good for and respecting everyone else
affected by them.

too great of a significant moral worth is plausible. In general, if trying to prevent further harm to
the individual is impossible, without being harmed even more in some other way, then the agent
cannot be required to do it.
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