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that bioethics rarely situates the
human person in the broader context
which biotechnology presupposes and
there is a tendency to overlook the sig-
nificance of the connectedness of
human, animal and plant life. Bioethics
as it is usually understood is better
referred to as biomedical ethics.

This paper aims to contribute by
bringing bioethics into line with
biotechnology—which will mean re-
framing the ethical context; it also
aims to encourage the development of
the complementary field of biotheology
as a theology of life which belongs
alongside the more traditional sub-dis-
ciplines of systematic theology such as
theological anthropology (doctrine of
humanity), Christology, pneumatol-
ogy, ecclesiology etc. An intentional
focus on biotheology will enhance the
understanding of the human person as
a part of the full spectrum of life cre-
ated by God and it will provide greater
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THE ethical issues dealt with under the
heading ‘bioethics’ should logically
parallel the scientific and technologi-
cal issues which are covered in
‘biotechnology’. However, the breadth
and diversity of the territory covered by
biotechnology (including gene manipu-
lation, nanotechnology, biodiversity,
ecology, biopharming [the use of genet-
ically modified crops to produce phar-
maceuticals, vaccines, hormones etc],
reproductive medicine, stem cell
research etc) is rarely matched in the
field of bioethics where discussions are
usually restricted to a much narrower
area relating specifically to the treat-
ment of the human person. This means
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form and depth to reflections on the
diverse and difficult issues which
biotechnology generates and with
which bioethics needs to deal. After
further outlining the situation with
regard to biotechnology and bioethics I
will propose six biotheological princi-
ples which are designed to give ethical
cohesion and theological structure to
this new field.

Biotechnology
Some assume that biotechnology
began in 1972 when the first recombi-
nant DNA technology experiment was
performed. However, although the
most recent developments in molecu-
lar biology and genetic engineering are
critically important, biotechnology has
been a part of human history for thou-
sands of years, at least since the
ancient Sumerians and Babylonians
used yeast to make beer, the Egyptians
leavened their bread and the ancient
Chinese used fermentation processes
to preserve milk and produce cheese
and wine. It has continued on through
a wide variety of attempts to manipu-
late breeding processes, preserve
foods, achieve artificial reproduction
and generally control the processes of
life and death and manipulate the
forms in which life exists. 

As a consequence of this, a sam-
pling of biotechnological issues now
includes various medical interventions
and their effects on human life and
death; reproductive technologies for
humans and animals; gene analysis,
modification and therapy for plants,
animals and humans; nanotechnology
and issues relating to the human-
machine interface; stem cell research
and therapy; some biological mining

and manufacturing techniques such as
the leaching of ores and mine site reha-
bilitation; food and flavouring tech-
nologies; various agricultural tech-
niques and crop modifications includ-
ing improved food storage and nutri-
tional quality, better pest resistance
and increased water, temperature and
salinity tolerance and biopharming;
forestry issues involving faster tree
growth, improved fibre, disease resis-
tance and so forth; as well as aquacul-
ture and various forms of animal
research. The common points which
run throughout are, firstly, the attempt
to use biological processes to techno-
logical advantage in order to improve
the quality of life and, secondly, the
perceived connectivity between all
forms of life.

This extraordinary array of issues
comes about because of the way late
twentieth century biotechnology
brought together research done in a
wide range of areas. This produced a
synergy which set the scene for a bio-
logical revolution in the twenty-first
century which will equal or surpass in
significance the computing and infor-
mation technology revolution of the
last century.

One of the main reasons for this
development relates to the way
biotechnology has begun to unite a
field which previously was divided in at
least two ways. It was divided ‘verti-
cally’ according to the levels of
research which took place and ‘hori-
zontally’ according to the areas which
were being investigated. There are at
least six levels of research which have
come together; these are the sciences
which operate at the level of: (1) mole-
cules (e.g. molecular biology, especially
research on DNA and recombinant
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technology); (2) cells (e.g. cell biology
including work on stem cells, ageing
processes and reproductive technol-
ogy); (3) organs (e.g. transplantation
and xenotransplantation and the man-
ufacture of replacement tissues); (4)
species (e.g. the nature and dynamics of
the way species function and interact
and the influence of genetically modi-
fied organisms on them); (5) humans
(e.g. abortion, euthanasia, the use of
medical technologies); and (6) systems
(e.g. ecology and the influence of bio-
logical technologies). The work taking
place at these different levels has
become much more integrated than
previously, and this dynamic inter-rela-
tionship has implications for the way
previously different areas of research
have come together. 

While much common thought per-
sists with a strong differentiation
between areas of research on say, bac-
teria, humans, animals and plants,
those actually working in these areas
now tend to view the situation much
more fluidly. At the heart of this has
been the ever increasing focus on the
role of DNA in life processes. From a
scientific point of view the distinction
between, for example, ‘human genes’
and ‘animal genes’ is arbitrary. There
may well be ‘genes which humans
have’ but at the most fundamental
level the genes are not perceived as
intrinsically human or animal, DNA is
simply DNA wherever it is found. 

The obvious reality is that gene
transfer is now possible in such a way
that old distinctions are being called
into question. Previously impenetrable
barriers are now being crossed and the
old taxonomies of species and the dis-
tinctions which have previously
divided medical technology, animal

and crop research and the study of eco-
logical systems are being called into
question. Trans-kingdom gene trans-
fer, biopharmaceuticals, nanotechnol-
ogy and other such areas of research
increase the trend towards a level of
integration not generally matched in
the ethical or theological fields. 

Bioethics
The term ‘bioethics’ was coined in
1971 by cancer researcher Van Rens-
selaer Potter in Bioethics: Bridge to the
Future.1 Potter had a broad view and
used the term to relate to all issues
related to life. He did not equate
bioethics with human biomedical
research. He argued that advances in
biotechnology had implications for all
life systems and societies and he
expounded on this in his subsequent
book, Global Bioethics, which inte-
grated a scientific view of the world
with religious and philosophical sys-
tems. 

However, Potter’s breadth of vision
for a form of bioethics which matched
the breadth of biotechnology was soon
supplanted by a much narrower view
dominated by medical researchers and
ethicists. In 1976 Thomas Shannon
published his influential book
Bioethics2 in which he dealt with abor-
tion, handicaps, euthanasia, the right
to die and the treatment of the termi-
nally ill, research on humans and
informed consent. In the second edi-

1 Van Rensselaer Potter, Bioethics: Bridge to
the Future (Englewood Cliffs, N.J: Prentice
Hall, 1971).
2 Thomas Shannon, Bioethics (Mahwah:
Paulist 1976, 1981).
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tion in 1981 he added material on
genetics and reproduction. He noted
that the study was complicated by the
interdisciplinary nature of the prob-
lems and by the continuing advances of
science, but defined bioethics as ‘a set
of ethical teachings related specifically
to medicine’.

The new field of bioethics continued
on in the work of writers such as Ger-
ald Kelly, John Ford, Richard
McCormick, Charles Curran, Daniel
Maguire, and Daniel Callahan. In 1986
H. Tristram Englehardt Jr., produced
The Foundations of Bioethics.3 In this
standard text, bioethics was essen-
tially about health care for humans,
including issues such as the beginning
and ending of human life. This was,
essentially, ‘Bioethics Mark I’.

There have been times when
bioethics has come closer to taking on
a broader perspective. In 1988 David
Suzuki and Peter Knudson wrote
Genethics: the ethics of engineering life.4

This popularised the new term
‘genethic’ and was influential in help-
ing people think more broadly, but it
remained outside the field of
‘bioethics’. In 1991, for example, Fran-
cisco Javier Elizari Basterra’s
Bioethics5 continued to treat ‘bioethics’
as medical ethics and little more. In
1996 Gilbert Meilander’s Bioethics
(Eerdmans, 1996) still dealt primarily

with issues concerning the beginning
and ending of human life (abortion and
euthanasia), although some genetics
issues did make an appearance, though
solely in terms of how it affected
humans.

In C. Christopher Hook, John F. Kil-
ner, Diann B. Ustal (eds), Cutting Edge
Bioethics: A Christian Exploration of
Technologies and Trends (Eerdmans
Publishing, 2002) there was almost a
return to Van Rensselaer Potter’s orig-
inal conception of bioethics. However,
it can hardly be said that since then
bioethics as a whole reflects the area
covered by biotechnology or deals with
the issues in the more integrated man-
ner it deserves. It is still dominated by
the medical model. ‘Bioethics Mark II’
needs to be developed to draw its prin-
ciples from a wider ethical and theo-
logical background.

What can be learned from the usual
medical approach to bioethics is the
effectiveness of having a simple, yet
comprehensive set of principles which
establish the essential ground to be
covered in any discussion of a specific
issue. Bioethics Mark I has established
a set of four or five principles which
provide a basis on which to consider
specific issues. These principles, in
one form or another, are well known
among the medical community6 and
may be summarised briefly as: (1)
beneficence (requiring actions which
promote the good of the patient; (2)
non-maleficence (prohibiting action
which will cause harm); (3) patient3 H. Tristram Englehardt Jr, The Foundations

of Bioethics (New York: Oxford University,
1986).
4 David Suzuki and Peter Knudson,
Genethics: the ethics of engineering life (Sydney:
Allen and Unwin, 1989).
5 Francisco Javier Elizari Basterra, Bioethics
(Collegeville, Minn.: Liturgical Press, 1994)

6 One well known form of them was articu-
lated by Tom Beauchamp and James Childress
in Principles of Biomedical Ethics (New York:
Oxford University Press, 1989).
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autonomy (meaning that practitioners
should not interfere with the effective
exercise of patient autonomy); (4) jus-
tice (requiring that social benefits and
costs be distributed fairly); (5) confi-
dentiality (patients are to retain control
of information generated in connection
with their treatment).

One can debate the value of these
principles and the concept of a princi-
pled approach in general. It can be
argued, for instance, that there is a ten-
sion between respecting the freedom of
the person and securing their best
interests. In fact, there is a tendency
for the third principle to trump all the
others, which means, amongst other
things, that the practitioner is divested
of any significant ethical responsibil-
ity. Nonetheless, the impact and the
value of these principles should not be
underestimated. Even though it is not
always clear precisely what they imply
in a specific situation, they have pro-
vided an agenda and set the ground
rules for discussion.

What is needed now is a new set of
principles which can perform the same
function for the new field of Bioethics
Mark II that these medical principles
have performed for Bioethics Mark I.
There is a need for a set of principles
which will provide a single, theologi-
cally sound7 and generally acceptable

foundation for the whole field of gene
technology ethics.

Biotheological principles
The present aim is to establish a set of
principles which will provide a frame-
work for ethical and theological reflec-
tion on all levels of life and being—
human, animal, plant and inanimate,
both present and future. They are: (1)
respecting the intrinsic value of all life;
(2) valuing human uniqueness; (3) pre-
serving organismal integrity; (4) rec-
ognizing ecological holism; (5) min-
imising future liability; and (6) produc-
ing social benefit.

These principles operate in the
same way as the biomedical principles
of beneficence, non-maleficence and so
forth. That is, they do not automati-
cally provide an answer for all the spe-
cific issues that can be raised, but they
do provide a framework which controls
the form of the discussion and they pro-
vide guidelines as to the essential
issues that need to be addressed. The
following brief outline of the six princi-
ples can elaborate only briefly on the
rationale for including the various prin-
ciples and on the kind of issues they
can address.

1. Respecting the intrinsic value
of all life

The first biotheological principle
opposes the idea that life forms have
value only as they have value for peo-
ple. This is a fundamental principle
which is in accord with an understand-
ing of the world as ‘creation’ rather
than simply as ‘nature’. Value is
derived from the fact of divine creation
and from God’s evaluation of the world

7 Interestingly, Christian theologians were
very involved in the early development of the
field of bioethics in the 1970s, but that contri-
bution has diminished over the years and
bioethics has become, in many places, a secu-
lar field and the Christian contribution, where
it exists, is reduced to an ethical commentary,
and often the ethical dimension is reduced to
being purely utilitarian in form.
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as ‘good’ (Gen.1:31). This is a principle
which needs to be re-affirmed because
at various times it has been denied by
reductionist science, anthropocentric
theology and Cartesian philosophy. 

The first of these is an understand-
ing of life in purely physical terms, with
respect to DNA, the movement of
atoms, molecules and nerves and so
forth. It effectively eliminates all
human significance and intrinsic value
for living things. The second is a theol-
ogy which operates from a point of view
which stresses the human soul to the
point where the value of other parts of
God’s creation is diminished. While it
has been suggested that this is what
lies behind most of the ecological prob-
lems of the present8 it seems, without
denying all Christian culpability, that it
is the third approach which has been
more damaging, albeit partly through
influencing the Christian approach.

Descartes argued that the human
body was simply a machine made out of
dead matter. The body operates not so
much by what we would understand as
biological principles but by purely
mechanical principles. According to
his mechanical philosophy of matter
nothing is inherently alive, neither
human bodies nor plants nor animals.
The life of the person lies entirely in
the immaterial soul which inhabits the
body and which controls the body
through the pineal gland, a small gland
at the centre of the brain. Descartes
believed that it moves, twisting and
turning, literally pulling strings that

mechanically control the body’s move-
ments.

Descartes’ mechanistic philosophy
has been profoundly influential in the
modern era. Its anthropocentrism is
such that the natural world is seen as
existing to serve, be used and con-
sumed by humanity. This stands in
contrast to the biblical view of the
value of the whole of creation and the
expectation of the redemption of all
things. In recent times the anthro-
pocentrism of Cartesian philosophy
has been challenged by zoocentric
approaches (the view that sentient
[vertebrate] animals also have intrin-
sic value), biocentric attitudes (all liv-
ing beings have intrinsic value—they
have a good of their own) and ecocen-
tric philosophies (where the emphasis
is on species and ecosystems having
intrinsic value, not only the individual
organisms). The truth, and the limita-
tions, of these various approaches can
best be integrated in a theocentric
approach in which the intrinsic value of
all life is related to the life and action
of God.

The theological challenge to anthro-
pocentric tendencies can be related to
recent shifts in trinitarian theology
towards stressing the sociality, the
diversity and the immanence of God;
this is in contrast to more traditional
approaches which tended to stress the
unity, the hierarchy and the transcen-
dence of God. There is no fundamental
contradiction here, but a shift of
emphasis can significantly alter one’s
understanding of the way value is
derived from the life and action of God.
Where hierarchy and transcendence
are stressed, the work of creation is
traditionally associated with the
Father, and a hierarchy is created

8 Peter Singer blames Christianity for the
widespread presence of this kind of anthro-
pocentrism (See Animal Liberation (2nd ed.;
London: Jonathan Cape, 1990). 



Biotheology: Theology, Ethics and the New Biotechnologies 225

within God (with the Father above
Christ and the Spirit), and humanity
(with male above female) and within
the created order (with humanity
above animals and animals above
plants).

Recent trinitarian thinking has
tended to shift the emphasis towards
relationship and immanence and in
terms of the created order this means a
greater recognition of the fact that cre-
ation is a wholly trinitarian process.
The Father creates through the Son in
the power of the Spirit; through the
diversity of the Trinity it is possible to
re-discover the mystery of the presence
of God in the world, the community of
human life and an existence of the
world in God (see Prov. 8: 22-31; Col.
1:15-20) which stresses the value of
the whole of creation and not merely
the value of humanity. 

This provides the basis for an eco-
theology which values all species and
forms of life and which supports their
care and conservation. However, a the-
ology of creation requires as a corol-
lary a theology of re-creation, the
transformation of the world by God.
One cannot exist without the other. A
Christological understanding of this
transformation involves the death of
one entity to bring about another. This
applies not only spiritually (which
includes the physical) but also scientif-
ically as any understanding of life
rationally requires an understanding of
death.

A theology of death recognizes,
amongst other things, that the world is
dynamic and changing and that God is
a life-giver who leads the world on into
new ways of being through death. This
is consistent with the fact that at the
level of individual cells a person’s good

health, life and growth depend upon
the death of body cells. The unfettered
reproduction of cells would lead very
quickly to the death of the individual.
That is the problem of cancer. Built
into our individual lives is a death
which allows life. Moreover, at the
level of individual organisms (plants
and animals and persons), there is a
cycle of life which through degrada-
tion, corruption and composting—call
it what you will—means that new life
is made possible.

With regard to species, there also
seems to be a value to extinction.
While biodiversity has increased
(when one starts with few and simple
there is only one way to go) there has
always also been an associated loss of
species. At times this has almost been
catastrophic but this should not neces-
sarily be seen as entirely negative.
Large scale fluctuations are vital to the
dynamics of large systems and can
actually promote the development of
new and more robust species. Just as
death is essential for individual mem-
bers of any living community, so too
some loss of species may be a natural
and healthy aspect of the global com-
munity of life.

The theological material underpin-
ning the principle of the intrinsic value
of all life thus provides a prima facie
case for defending all species and
believing that the environment is not
simply a means to an end. However, it
also provides evidence that this is a
principle that should not be abso-
lutised and which can legitimately be
seen as needing to be understood in
relation to other principles. The point
is that the individual principles nomi-
nated here provide a good basis for
reflection but should not be seen as
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either absolute or as un-related to the
others. Together, however, they do
provide a foundation on which to build.

2. Valuing human uniqueness
The principle of the intrinsic value of
all life is closely related to the second
principle which emphasizes the unique
intrinsic value attributed to the human
person individually and as a species.
The rationale for this, and the implica-
tions of it, can be explored in a number
of ways which illustrate the value of
interpreting it in relation to the other
five principles.

Firstly, it helps in understanding
human life in relation to animal and
plant life. While the traditional Christ-
ian position on human life as having
unique value retains currency, it has
also been characterised as ‘species-
ist’. This is a term coined by Richard
Ryder and popularised by Peter Singer
and it is ‘a prejudice or attitude of bias
towards the interests of members of
one’s own species and against those of
members of other species’.9 This view
seeks a Copernican revolution in
ethics, displacing the human person
from the centre of concern. It is argued,
on the one hand, that there is no objec-
tive criteria for treating humans differ-
ently from animals, while on the other
hand it claims that sentience is an
appropriate measure of value and
therefore that certain intelligent ani-
mals should be valued more than cer-
tain humans (neonates or those seri-
ously intellectually disabled).

A biotheological response to this
will deal with traditional anthropologi-
cal themes, such as the concept of the
imago Dei and the notion of the soul,
but will do so in relation to other theo-
logical principles relevant to valuing
other forms of life. There are exegeti-
cal problems related to the imago Dei
which present difficulties when using
this as a defence of human value in the
public arena. There are very few scrip-
tural references to it, and the concept
itself, imago Dei, is not clearly defined
(Gen. 1:26-27; 5:1-3; 9: 5-6; 1 Cor.11:7;
James 3:9).

The paucity of passages does not
reflect its traditional theological sig-
nificance and whatever it means in any
more precise sense it does at least
mean fairly clearly that there is some
sense in which humanity is like God,
and that is a profound point to bear in
mind. We are persons, not just animals
and not just robots; people able to
enter into a personal relationship with
God in a way that rocks, plants and ani-
mals cannot. The imago Dei does pro-
vide a basis for resisting accusations of
species-ism, but questions remain con-
cerning the nature of the traditional
Christian relationship of the relative
value and integrity of the human per-
son to that of plant and animal life.

Christian theology has generally
operated with a radical differentiation
of value between humanity and the rest
of the created order; there is often a de
facto hierarchical understanding of the
value of the rest of life which appears
to derive from this initial distinction
and which values dolphins more than
bacteria and whales more than mice.
What are the criteria used to justify
this? This is rapidly becoming a signif-
icant issue in the face of both the

9 Cited in Richard Sylvan and David Bennett,
The Greening of Ethics (Cambridge: White
Horse Press, 1994).
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potential loss of many species from our
world, and the presence of alternative
philosophies of life.

The history of the world suggests
that there is an inherent movement
from simple to more complex forms of
life. Does this suggest that there is a
hierarchy of value related to the com-
plexity and richness of an organism’s
experience? Does this place humans at
the top with amoeba at the bottom, and
other animals located variously
between with whales, dolphins and
great apes closer to the top? The real-
ity of the complexity and richness of
experience in evidence in some ani-
mals (including relationships, con-
sciousness, language, the use of tools,
feelings and affection) needs to be
related to both of the principles dis-
cussed so far—the intrinsic value of all
things and the unique value attributed
to persons—in order to be able to ade-
quately present a Christian view on
specific issues relating to animals and
the environment.

The second area that the principle
of human uniqueness can address
relates to the acceptable parameters
for future human life. The re-creation
of the self has started: changing the
form of our bodies though surgery,
chemicals, hormone-producing
implants, prosthetic limbs, organ
transplants, xenotransplantation, arti-
ficial hearts, pacemakers, bionic ears
and, soon perhaps, the replacement of
damaged optic nerves in blind people
with electronic technology to restore
vision. Gene therapy and neurological
medication can treat mental disorders
and alter sexual orientation—changes
which affect not only the body but also
personality. What further changes will
developments in the rapidly changing

field of neurochemistry bring about?
Moreover, the process of merging

the mechanical with the biological has
begun as machines are now implanted
into people and made acceptable to
bodies through the use of various drugs
which suppress the immune system’s
rejection of them. There are trans-
humanists who are looking towards a
shift in human nature, moving perhaps
towards a post-human condition, as
well as bioconservatives who see
trans-human initiatives as nothing
other than de-humanising tendencies. 

What are the implications of trying
to modify personality characteristics
so that people are more or less loving,
kind, generous, peaceful, angry, evil,
selfish or depressed? Not everything
that has been suggested as being pos-
sible will actually materialize, but obvi-
ously significant physical changes are
going to be possible, and significant
aspects of personality will be affected.
To attempt to eliminate from the
human character attitudes such as
‘hate’ or ‘anger’ which cause fighting,
strife and war is to attempt the impos-
sible. Such attitudes are ‘context spe-
cific’—that is, hate and anger can be
good and proper attitudes in certain
circumstances. We may be angry pre-
cisely because we love God or justice or
our neighbour who is suffering. To
eliminate anger is to eliminate love.
Any genetic process which eliminates
anger has effectively ‘killed’ the per-
son—even if there is still a body. It is
possible that technology will find new
ways of killing people—there is noth-
ing new in that! But I don’t believe that
the extreme forms of modification that
some people look for, or fear, will even-
tuate. Yet this is not to say that there
will not be areas of new discovery and
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for some time, areas of controversy. 
Responses to these two issues con-

cerning the relationship of human life
to animal and plant life, and the limits
of future human nature, will be influ-
enced by the way in which the concept
of the imago Dei is developed. Tradi-
tionally, there have been two broad cat-
egories of interpretation.

The first sees the image as substan-
tial: this view holds that the imago Dei
is imprinted on the person as an image
is impressed on a coin. The image is
thus of some characteristic imprinted
on the human person which is intrinsic
to who we are. The only issue to be
resolved is precisely what that is,
whether it is our personality, creativ-
ity, rationality, spirituality or some-
thing else. The second sees the image
as functional: this view holds that the
imago Dei is found in the exercise of
‘dominion’ and ‘stewardship’ of the
rest of creation (Gen. 1:28). It can be
considered to be a sub-set of the first
view if this particular responsibility is
seen more as a consequence of being
made in the image of God than being
the image itself. 

Both these approaches are strongly
related to a theology of creation (this is
the way that God has made humanity
and, by implication, it ought not to be
changed by humanity) and it is there-
fore generally taken as a limitation on
any sort of attempt to modify human
nature. Cloning, human transgenics,
cybernetics and so forth are therefore
generally reckoned to be inappropri-
ate.

In more recent years a different
strand of interpretation has become
much more prominent. It views the
image as being more dynamic (more
like an image in a mirror which can

change and be sharper or less clear
depending on the conditions) relational
(based on the reference in Gen. 1:26 to
being made as essentially relational
beings—male and female) and teleolog-
ical (the image is seen as a future pos-
sibility or a goal, something which is to
be formed by Christ in us, as in Rom.
8:29).

The more relational and dynamic
view of the image is not grounded so
much in a theology of creation as it is in
a theology of redemption. It suggests
that the reason that there is a difficulty
in determining which human charac-
teristic is the defining aspect of the
image of God in us is precisely because
it is not something to be defined in
terms of any one aspect of us. The
image is not a past tense but a future
element and it is formed in us in our
being human in being all that we are.
There is not one specific characteristic
which makes us human; instead, God is
found in us in the whole of life. It is a
destiny, a direction, a destination
rather than a statement about our ori-
gin.

Of course, it is quite possible to see
that the two elements, the substantial
and creational on the one hand and the
dynamic and eschatological on the other
are not necessarily to be opposed or
seen as alternates. They can be syn-
thesised. Yet, in terms of working
through the implications of the princi-
ples outlined here, it is clear that an
emphasis on the latter may well
encourage some to see a justification
for enhancing, developing and chang-
ing human nature in a way that the
more conservative, creational theology
would typically not allow. Once again,
the principles do not simply provide an
immediate answer to every situation,
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but they do provide a way which might
lead to discussion of the issues in an
appropriate context which ensures
that a comprehensive biotheology can
develop.

3. Preserving organismal
integrity

This principle of preserving organis-
mal integrity begins by repudiating
reductionist notions which deny the
significance of those higher levels of
life and consciousness which occur
when certain levels of complexity of
life are achieved. Positively, the princi-
ple affirms the notion that greater
value resides in individual organisms
understood as a whole. It is a case of
the whole being more than the sum of
its parts. This means that a description
of people, plants and animals solely in
terms of genetic and biological struc-
tures is inadequate. All life forms need
to be understood in terms of the organ-
ism’s level of ability to exist, act and,
potentially, to be aware.

Once again, the practical ramifica-
tions of this principle have to be
worked out both in relation to specific
issues and in relation to the other prin-
ciples. Mention has already been made
of the possibilities inherent in gene
technology and this is an issue that is
going to become even more significant
in the twenty-first century. Some of the
more common reasons for producing
genetically modified animals are: to
research genes in order to understand
more about their function and regula-
tion; to provide animals which can
model the effects of new medical and
genetic treatments; to provide organs
and tissues for human transplant
surgery; to produce milk or other prod-

ucts which contain therapeutic pro-
teins or greater nutritional value; and
to improve livestock quality. But, of
course, one could be much more spec-
ulative and imagine all kinds of genetic
modifications of a less serious but
more popular nature relating to the
modification of pets.

Do some things have a right not to
be genetically engineered? Is it appro-
priate to produce a genetically modi-
fied blue rose? One could argue for this
on the basis of aesthetics (it will look
lovely) or utility (it will do good) and
this will often involve an anthropocen-
tric perspective (is it good for people?).
On the other hand one could consider
the intrinsic nature of the rose: is this
good for the roses? If it is satisfactorily
argued that the introduction of a blue
gene does not destroy the integrity of
the rose, the question remains as to
what change would damage it, and how
we would know when that occurred.
And if genes from a rose were crossed
with genes from a mouse would there
be a greater level of concern for the
integrity of the mouse?

Qualitative research on attitudes to
gene technology shows that public con-
cerns not only involve the usual mat-
ters of the physical and health risks
related to a new technology, but also
extend to a deeper, more existential
level of concern about the meaning of
human nature and the contravention of
fundamental order in the natural
world.10 It has been suggested that peo-

10 There should be no surprise at this, espe-
cially not from scientists who, themselves are
very concerned with finding order in the nat-
ural world.
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ple have a sense of given order which
is radically challenged by the possibili-
ties inherent in gene technology and,
especially, the novelty of trans-species
gene transfer.11 This existential con-
cern was expressed in the title of a gov-
ernment report, ‘Fish don’t lay toma-
toes, do they?’12

The area that probably causes the
greatest concern is the animal-human
boundary. Historically, anxiety about
maintaining the animal-human bound-
ary was a major source of opposition to
Darwin’s theory of evolution and the
same anxiety was evident in the debate
over cowpox vaccination. Yet species
boundaries are not necessarily unchal-
lengeable. The definitions of species
are often arbitrary. But the breeding
boundary is a real (though not
absolute) one. Some would argue that
evolutionary development means that
one ‘may understand species as provi-
sional and fluid collections of individu-
als, each species playing its part in a
developing process, initiated by God of

which we ourselves are a fairly recent
product’.13

What is certain is that we are
approaching a radically new point in
history at which we possess a new
power, often referred to as the power of
co-creation. Human decisions are now
a critical factor in the continuing func-
tioning of the planet’s systems and in
preserving and extending (or diminish-
ing) the integrity of God’s creation.

This principle argues against the
unfettered modification of organisms
and species. The integrity of organisms
as entities must be respected. How-
ever, it would premature to conclude
that the value of organismal integrity
absolutely rules out genetic modifica-
tion. It does introduce a critically
important attitude of care and respect
for all life forms, but none of the prin-
ciples outlined here should be abso-
lutised.

This biotheological principle needs
to be correlated with the values inher-
ent in the other five. Just as the first
two principles are particularly related
(the value of the human person can be
understood only in the context of the
intrinsic value of all living things) so
too this principle which defends the
integrity of individual organisms has to
be interpreted in close relation to the
fourth principle which affirms an over-
all cohesion to life as a whole, a princi-
ple which, as will be shown, places the
life of the individual organism in a
broader context.

11 It has also been suggested that despite
this there is also a feeling that in certain cir-
cumstances some modifications may be justi-
fied—provided that the purposes are the right
ones. But also that there is a fair degree of cyn-
icism and fatalism that such conditions are
unlikely to be met and that more dramatic and
less justifiable changes will occur. See Celia
Deane-Drummond et al, “Genetically Modified
Theology: The Religious Dimensions of Public
Concern about Agricultural Biotechnology”, in
Studies in Christian Ethics (Vol. 14, No 2),
pages 23-41.
12 Commonwealth of Australia, ‘A Caution-
ary tale: Fish don’t lay tomatoes, do they?’ A
report on the Gene Technology Bill 2000
(November 2000).

13 Biotechnology and Biological Research
Council, Ethics, Morality and Animal Biotech-
nology, (2000), 13.
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4. Recognizing ecological
holism

The fourth principle recognizes the
connectedness of all life and opposes
those approaches which unjustifiably
isolate or preference certain parts of
the created order. The most common
tendency in this regard is to attribute
greater value to those parts of the nat-
ural world which have attraction to
people, and to attribute lesser value to
those parts of the world which appear
to have little relationship or attraction
to people. The principle of recognizing
ecological holism works against such
anthropocentrically dominated views. 

Taking an ecologically holistic per-
spective means recognizing that life is
best understood as a whole, and that
the various life forms are intimately
related and mutually dependent upon
each other. Life is organised in a series
of nested systems in which the whole is
greater than the sum of its parts, not
least because of the significance of the
interactions between the parts. Life
can properly be understood only from a
perspective which embraces the whole.

At the physical level, one of the uni-
fying principles for life is DNA. As time
goes by, more and more bioethics
revolves around DNA and the concept
of the gene. DNA links animal, veg-
etable and human life. Presently there
is a trend towards relating organisms
according to the levels of DNA similar-
ity. For example there is a 99.4% simi-
larity of DNA between gorillas and
humans, 82.9% for cattle and humans,
54.2% for frogs and humans, 14.4%
lampreys (jawless fish) and humans,
13.1% sea slug and humans and 15.1%

for soybean and humans.14 Clearly, the
boundaries between species are going
to be blurred if distinctions are made
purely on the basis of a single percent-
age. In fact, the actual level of similar-
ity in DNA is not a good indicator of dif-
ferences between species as there can
be a large difference in phenotypic
expression (that is, the outward, phys-
ical manifestation of the entity) even
when there is a strong DNA similarity.

The general point remains, how-
ever, that life is united and the power
of DNA, which is only just being
explored, has made it into an icon for
life itself. In popular culture DNA func-
tions as a secular equivalent of the
soul—as an independent, apparently
immortal, self-replicating dimension of
the person which is fundamental to
identity, differentiation and character.
DNA profoundly affects our life, the
age at which we die and the health we
have; it determines our sexuality and
affects the way it is expressed. Our
genes have a continual influence on
our personality and perhaps even our
religiosity. To some extent DNA is des-
tiny. There should be no surprise that
in some places DNA seem to be the
locus of the true self’.15

From a theological point of view

14 Figures based on overlap in DNA for beta
chain of haemoglobin that consists of a 146
amino acid residue. The actual figures for total
overlap of genomes will differ from overlap in
DNA that codes for beta chain; they may be
higher or lower. http://users.rcn.com/jkim-
ball.ma.ultranet/BiologyPages/T/Taxon-
omy.html. 
15 Dorothy Nelkin & M. Susan Lindee, The
DNA Mystique: the gene as cultural icon (New
York: Freeman and Co., 1995).
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everything is indeed connected and has
to be seen and understood holistically,
not primarily because of DNA but
because God is All in all and everything
is connected to him (Col. 1:15-17). The
principle of totality operates here: the
part exists for the whole and therefore
the good of the part exists for the good
of the whole. And all things hold
together because they are ‘in Christ’.
The principle of holism encourages the
exploration of the relationship of theo-
logical connectedness and physical
relationships in the natural world.

5. Minimising future liability
The fifth principle takes a move away
from the kind of values expressed in
the first four principles in which there
is an attempt to appropriately relate
together the significance of the breadth
of life in all its dimensions. These first
four principles which operate, so to
speak, ‘horizontally’ need to be related
to a principle which connects life ‘ver-
tically’—a connectedness of life
through time. The world of today
emerges out of the past and is the basis
of the future. 

This principle speaks to us of the
responsibilities we have for the future.
This is a principle which expresses
both caution and hope. It is formed in
terms of ‘minimising future liability’
rather than ‘maximising future poten-
tial’. It could be argued that the latter
is a more appropriate way of ensuring
benefit for future generations, but max-
imising any kind of return also
increases the risk factor and the speed
of development today is such that a
more conservative, precautionary atti-
tude is to be preferred. 

This is consistent with an approach

which has developed in international
environmental law known as ‘the pre-
cautionary principle’. It is based on the
concept of taking anticipatory action to
prevent possible harm in situations
where there is some scientific uncer-
tainty about the outcomes. It is a prin-
ciple which emerged in German law in
the 1970s (as a result of pollution that
was crossing national boundaries).
Since the 1980s various forms have
been introduced in multilateral and
international declarations and proto-
cols. It is a principle which can be
applied in a wide range of situations,
from oil exploration to genetic modifi-
cations.

The exact form of the principle is
debatable, but the 1992 Rio Declara-
tion on Environment and Development
defines it in this way, ‘Where there are
threats of serious or irreversible envi-
ronmental damage lack of full scien-
tific certainty should not be used as a
reason for postponing cost-effective
measures to prevent environmental
degradation.’ There is debate about the
extent to which it should be applied in
international law (with Europe gener-
ally being more favourable to it than
the USA) and about what ‘certainty’
involves and about the degree of pre-
caution involved, but many countries
have used it in specific pieces of legis-
lation related to the environment. The
Australian Government has incorpo-
rated it in twenty-seven different
pieces of legislation.

The precautionary principle has
application in many areas relating to
the environment. It has obvious rele-
vance to any consideration of gene
technology. The possibility of unin-
tended consequences has to be consid-
ered when dealing with, for instance,
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genetically modified crops. The possi-
bility of accidental gene flow with
impact on other species and the possi-
bility of unintended and ecologically
damaging traits has to be recognized.
A conservative approach to this tech-
nology is preferable. Recalling a defec-
tive vehicle is possible but recalling a
problem gene is not.

An awareness of (a) God’s appreci-
ation of his creation; (b) his concern for
all generations; and (c) his desire to
lead his people into the future means
that it is theologically appropriate to
have an ethic driven largely by respect
for future generations. ‘Let us think of
the world’s children when we reflect on
and evaluate our options for action.’16

This is an important principle which
ought to be a part of all biotheological
discussions.

6. Producing social benefit
The final principle insists that the ulti-
mate purposes of biotechnological
developments are of crucial impor-
tance. This principle resists biotechno-
logical development for trivial pur-
poses or for economic gain at the cost
of social benefit. The difficulties inher-
ent in this principle, and the more gen-
eral problem of operating with such a
set of principles, can be illustrated by
reference to the biomedical principles
of beneficence, non-malificence,
patient autonomy and justice referred
to earlier.

The principle which requires doc-

tors to ‘do good’ is actually over-
whelmed in practice by the principle of
patient autonomy. The practitioner is
under great pressure to accede to
patient wishes in every situation, and
not to do so seems to be ‘unethical’ as
it would conflict with the principle of
autonomy. Even if a doctor considers
that a particular course of action is not
good or helpful they usually feel an
obligation to employ it if the patient
wishes it. As a consequence, medical
practitioners easily become non-ethi-
cal dispensers of medical services in
which all the principles relating to
‘good’, ‘bad’ and ‘justice’ are inter-
preted by reference to what the indi-
vidual patient determines them to be. 

The same danger potentially exists
with the more corporately framed bio-
theological principles. ‘Social benefit’
could become simply anything which a
simple majority of the community
wants. The fundamental problem in
both situations emerges when one
principle is allowed to trump the rest.
It is important, therefore, that the bio-
theological principles outlined here
should be seen as operating in a more
dynamic, egalitarian and interactive
manner.

The difficulties involved in the
process of assessing social benefit may
be illustrated by an unusual situation
with regard to the regulation of gene
manipulation in Australia. All dealings
with genetic material have to be
licensed by the Office of the Gene Tech-
nology Regulator. The Regulator has
to follow a prescribed process of deter-
mination with regard to whether an
action is permissible. As a result of
public discussion at the setting up of
the governing act of parliament the
Regulator is now not permitted to take

16 Common Declaration on Environmental
Ethics—Common declaration of John Paul II
and the Ecumenical Patriarch His Holiness
Bartholomew I, June, 2002.
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‘social benefit’ into account when mak-
ing a determination—precisely
because of concerns for the commu-
nity. This somewhat paradoxical
approach means that, in theory, any
genetic modification, no matter how
socially trivial or ridiculous or horrify-
ing can be approved as long as it fits
the general guidelines and can be
shown to be safe.

The reason for this is that while
those who established the Act were
concerned that there could be a trivial-
isation of a serious process, they were
more worried that if ‘social benefit’
was included as a justification for
undertaking a particular process that
it could end up trumping all other con-
siderations. It was argued that if the
perceived benefit was small there
would be a conservative attitude
towards approvals. But if the perceived
benefit was considered to be very
large—perhaps a cure for cancer—
that there would be a temptation for
the Regulators to take more of a risk
with a gene modification proposal than
they would have done if the assumed
benefit was less significant. Indeed, if
‘social benefit’ was built into the regu-
lations as a factor to be considered
they would perhaps be required to con-
sider taking a greater level of risk. So
the decision was that it was in the com-
munity interest to omit reference to
community interest!

Given the utilitarian atmosphere of
most public debate one can see the
logic of this. However, it is hard to see
that in the long term, community bene-
fit will be enhanced if there is no dis-
cussion of what it actually involves.
The real problem that needs to be
addressed is that public ethical debate
is typically so focused on utilitarian

methodology that other ethical
approaches and values are rarely taken
into account. The use of the six princi-
ples nominated here would provide a
way for social benefit to be related to
other factors, including an understand-
ing of intrinsic value which is not
grounded in utility. The principle of
social benefit needs to take into the
account the breadth covered by the var-
ious principles. It also needs to avoid
being constrained by national bound-
aries and to deal with need wherever it
exists.

Conclusion and Continuation
Biotheology is a valid and necessary
field of theological endeavour and
these six principles have the potential
to provide ethical cohesion and theo-
logical structure to discussions on
biotechnology and bioethics. They will
not, by themselves, automatically
resolve ethical dilemmas but they do
serve to establish the essential para-
meters and principles which ought to
frame the discussion. Further work
needs to take place in two ways.
Firstly, in terms of the application of
these principles to specific issues and,
secondly, in terms of fundamental the-
ological issues which these principles
raise. It is possible at this point only to
briefly outline what I perceive to be the
three most critical theological issues
which have emerged in this discussion.

The first concerns developing an
understanding of the nature of God’s
action in the world. This is a question
that is often expressed negatively in
terms of the conviction that humanity
should not be ‘playing God’ with gene
technology or euthanasia or geneti-
cally modified crops. It is possible to
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identify initially three categories of
response to this.

One view interprets humanity as
creatures responsible to live according
to God’s wishes and plans and with lit-
tle or no right to intervene and ‘play
God’ by changing aspects of life and
nature. Another view argues that peo-
ple have now become co-creators with
God.17 That is, God has intentionally
brought into being a creature who rep-
resents a new stage of freedom and
who acts as co-creator to participate in
the intentional fulfilment of God’s pur-
poses. This is a view in which human-
ity is a very active participant in chang-
ing the world and it believes that
humanity is, in fact, required to ‘play
God’ in the sense of playing a God-
given role in the management of this
world (Gen.1:28). This is a claim that
is deservedly being given considerable
attention, but if the first view says too
little about human responsibility this
one has the potential to say too much.
To be designated ‘co-creator’ with God
is to forget the power and the danger
inherent in sin.

A third approach suggests that it is
preferable to use a more traditional
term in a slightly modified way. That
is, we are pro-creators before God. In
the usual sense ‘to procreate’ means to
bear children, and in that sense
humanity has always had, under God,
the power to create life. Just as it has
always had the power to kill and so end
life. ‘Pro-creators’ are those who, like
a ‘pro-consul’, stand in the place of
another, yet under their authority. The

possibilities inherent in the new
biotechnologies do not fundamentally
alter the principle that humans are to
act responsibly as pro-creators, but it
does seriously extend the sphere of
human influence and the specific pos-
sibilities. This is an understanding of
the human role which is perhaps less
definitive than either of the previous
alternatives. It recognizes both divine
and human responsibility and deserves
further consideration. 

The second area for work concerns
the meaning of being human in the light
of technologies which can modify
human nature or mix human, animal
and plant characteristics. It is now of
great importance that the person not
be interpreted purely from the point of
view of a western individualism where
the person is defined in terms of an
independent, autonomous, self-actuat-
ing, self-fulfilling entity. 

What it means to be human must be
considered from the individual level,
the social level and the species level.
Bioethics has focused on the first of
these with some forays into the second,
but the second and third are going to
increase in importance in the light of
biotechnological developments. Ques-
tions about the boundaries of individ-
ual life (at the beginning of life with
regard to embryos and at the end of life
with regard to euthanasia) will soon be
joined by serious questions about the
boundaries of humanity in social rela-
tionship to other persons (to what
extent can we artificially share genes,
modify personality and relationships
and select aspects of human form and
nature?) and species (what are the lim-
its of gene transfer and what are the
limits of being human?). 

The third critical biotheological

17 P. Hefner, The Human Factor: Evolution,
Culture and Religion (Minneapolis: Fortress,
1993).
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issue relates to the way that we under-
stand the value and the order of the
natural world. Any new technology
produces a degree of public uncer-
tainty about the value of change and
the levels of risk. However, certain
areas of biotechnology appear to create
higher levels of existential angst and
this occurs when it seems that signifi-
cant aspects of the order of the world
are being challenged. Of particular
concern is the human-other organism
boundary. As previously noted, when
that previously impenetrable boundary
is challenged serious questions
emerge, and the more a technology
contravenes the perceived order the
more it is resisted.

Cultural issues are undoubtedly tied

up with this. Scientists operating at the
molecular level see high levels of simi-
larity in DNA between apparently dif-
ferent species to the extent that some
argue that the concept of species is no
longer appropriate and that proscrib-
ing the crossing of species borders on
the grounds that it is unnatural seems
scientifically indefensible. More theo-
logical discussion needs to take place
regarding the significance of perceived
order and boundaries within the world. 

This brief exploration reveals the
extent of the territory to be covered in
biotheology. Unless the many and var-
ied dimensions of this field of study are
integrated it will forever be disadvan-
taged. It is hoped that the six princi-
ples nominated here will provide a
guide for future travellers.
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