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ANDREW JACKSON
Editorial

Having been an avid reader of Science & Christian Belief for the last twenty
years, | am delighted and honoured to be its new Editor, after taking over from
Keith Fox earlier this year. Keith has had a redoubtable thirteen-year innings
as Editor and I'm sure you - the readers, authors, editorial board, referees,
and parent organisations (CiS and VI) - will join me in thanking him for all
his efforts and expertise in expediting issue after issue of stimulating content
and high-quality scholarship. [ would also personally like to thank Keith for
such a smooth hand-over, and to wish him every blessing in his new calling
as ‘Reverend Professor’! Sam McKee, who I'm sure will be known to many, has
joined me as Assistant Editor, alongside our existing Associate Editors and
Editorial Board members.

My initial aims going forward are threefold:

1. To maintain the journal’s niche within the academic field of science and
religion as one that primarily addresses a readership of Christian professional
scientists. For this reason, we will continue to endeavour to publish material
that lies at the intersection of science and Christian theology, but which is
written in a style that is, as far as possible, accessible to non-specialists.

2. To broaden the journal’s participation, in terms of both readership and
authorship. The journal has recently moved to Open Access (free to publish and
free to read) which we hope will go some way towards broadening readership.
Sam and I are also adding a new section to the journal, headed ‘News & Views,
which Sam will edit. We hope in this section to publish short (400-900 word)
opinion pieces that will not be peer reviewed and will not require the same
standard of scholarship as our main articles and correspondence. So, please do
have a think about what interests you in the realm of science and faith and share
your views, questions, or ideas. In response to these, we might commission
articles or reviews written by specialists. We are particularly looking to hear
from scientists whose disciplines are not often represented in the journal: how
does your Christian faith impact your particular science or technology, and vice
versa; and what questions are raised that are unique to your own field?

3. To maintain a high standard of scholarship for the journal’s main
articles. If [ might use an evolutionary biology metaphor, we need to continue
to apply a strong selection pressure (in the form of stringent refereeing) upon
all our submitted articles, and for that we need to augment our distinguished
Editorial Board with further expertise and experience. But as well as attending
to the ‘survival of the fittest’ we also need to think of the ‘arrival of the fittest’
- that is to say, how we encourage or stimulate new submissions, rather than
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simply wait for them to appear. For that, we can perhaps all play a part by
persuading scholars whom we know to write an article or a review. | have
already started to commission pieces and hope that, in time, scholars in science
and religion will view our journal as an important vehicle for disseminating
their ideas to the community of Christian working scientists.

Turning now to this month’s issue, we have two main articles.

In the first, ‘Climate change seen through the lens of natural evil, geologist
Hugh Rollinson argues that whilst human sin clearly lies behind the over-
exploitation of our planet, the scale of resulting disasters (happening now or
predicted in the future) is beyond what human agency alone can accomplish
which suggests, therefore, the involvement of malign spiritual powers. As
such, the paper sits alongside ‘angelic fall’ and ‘spiritual warfare’ theodicies
or defences which seek to explain why God allows so-called ‘natural evil.
Rollinson brings to our attention the interesting possibility that anthropogenic
climate change represents an aggravation of pre-existing sources of chaos,
leading, in effect, to a collusion of moral agents. Not everybody will agree
with this position, and some might see it leading to a diminishment of human
responsibility, but it is surely an important option to consider.

The second main article, “The Incarnation and the Copernican Principle,
by mathematician, Martin Barlow, is a contribution to the growing field of
‘exo-theology’ - the study of how the existence of intelligent extra-terrestrial
life might affect religious beliefs, doctrines, and the concept of God. Barlow
examines some possibilities for how such putative ‘alien’ life could be redeemed
if the famous Copernican Principle (CP) were to be upheld - that is, the
principle that human beings do not occupy a statistically exceptional position
within the cosmos. After reviewing the history of CP and classic approaches
to alien soteriology, Barlow concludes that either extra-terrestrial aliens do
not exist (leaving humanity one of a kind, rather than exceptional within a
kind), or if they do exist, each will need its own separate divine incarnation
(rather than rely on the human incarnation of Christ, which would privilege the
human species and thus infringe the Copernican Principle). The paper is a good
example of how some logical, mathematical thinking can narrow down options
even within a highly speculative field.

In this issue we are also publishing three letters, two from Sam McKee and
one from Sy Garte, along with eleven book reviews.

Andrew Jackson is Editor of Science & Christian Belief and Research Associate at
the Faraday Institute for Science and Religion and St Edmund’s College Cambridge.

Science & Christian Belief, Vol 38, No. 2 ® 96



MARTIN BARLOW

MARTIN BARLOW
The Incarnation and the Copernican
Principle

For several centuries Christian theologians have speculated about
extraterrestrial aliens, and how, if they are fallen, they have been redeemed.
Some of the proposed solutions fail to satisfy the Copernican principle, in
that they give humans a statistically unusual position in the collection of all
intelligent species. This article considers what reasons we have for adopting
the Copernican Principle. It then shows adopting this Principle leads to two
possibilities. The first is that aliens are very rare, and the second is that there
have been (or will be) many Incarnations.

Keywords: Extraterrestrial aliens, Incarnation, redemption, Copernican
principle, astrobiology

Introduction

For more than a thousand years astronomers in the West have known that
the universe is large: the geocentric Ptolemaic system placed the stars at a
distance of about 75 million miles from the Earth.! Copernicus’ heliocentric
system required the stars to be much further away, and subsequent
astronomical observations have led to successively larger estimates of the
size of the (observable) universe. We now know it to be unimaginably vast,
containing about 10! galaxies and about 10?* stars. Many people have seen
this huge universe as a severe challenge to Christianity. The issue is not new: a
forceful statement of the argument was given by the Deist Thomas Paine (1737-
1809) in his book The Age of Reason, which vigorously attacks Christianity as
being both erroneous and wicked. Following the opinions of contemporary
astronomers,? Paine assumes that the stars have planets, and that these planets
are inhabited. Describing the reasons which led him to reject Christianity as a
young man, Paine says

Though it is not a direct article of the christian system that this world that
we inhabit is the whole of the habitable creation, yet it is so worked up
therewith, from what is called the Mosaic account of the creation, the story
of Eve and the apple, and the counterpart of that story, the death of the
Son of God, that to believe otherwise, that is, to believe that God created a
plurality of worlds, at least as numerous as what we call stars, renders the

1 Kuhn, T. S, The Copernican Revolution, Massachusetts: Harvard Press (1957), p.82.

2 Crowe, M. ]. The extraterrestrial life debate, 1750-1900: the idea of a plurality of worlds from
Kant to Lowell, Cambridge: CUP (1986).
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christian system of faith at once little and ridiculous; and scatters it in the
mind like feathers in the air. The two beliefs can not be held together in the
same mind; and he who thinks that he believes both, has thought but little
of either.

(The final sentence carries a bit of rhetorical excess - to see that two beliefs
are incompatible; it is actually necessary to understand them both.)

Many others have made similar statements. For example, the science fiction
writer A. C. Clarke said: ‘if there are any gods whose chief concern is man, they
cannot be very important gods,* and the SETI researcher Jill Tarter states:

Although usually not phrased in those terms, centuries of ecclesiastical and
philosophical debate have revolved about whether the principle of medioc-
rity might not require a large (but finite) number of Sons of God and a like
number of resurrections.’

There are two different arguments here. The first that can be called
‘Exclusivity’, is a challenge to Monotheists in general, and is expressed in
the quote from A. C. Clarke. This challenge can be answered fairly easily by
saying that Christianity does not depend on assuming that God is only (or even
chiefly) concerned with humans. That God does care deeply about humans is a
key assertion of Christian theology, but as God’s capacities are infinite, this care
and love for humans does not exclude similar care and love for any aliens living,
say, in the Andromeda nebula. Other Monotheists could give a similar response.

The second challenge is specific to Christianity, and concerns the Incarnation.
Christian theology describes a fall and a redemption, the redemption being
effected by the Incarnation of God (or more precisely of God the Son, one
of the three Persons of the Trinity) as a human being, Jesus of Nazareth. If
there are aliens, then the most fundamental question we can ask about them
is their ‘theological status’, that is their relationship with God. This might be
either ‘unimpeded’, so that they already experience whatever is for them the
appropriate relationship, or, as with humans, it may be ‘impeded’: without
assistance they cannot attain that relationship. I will use the standard terms
‘unfallen’ and ‘fallen’ to describe a species with an unimpeded or impeded
relationship with God, and ‘redemption’ to describe an action by God which
enables members of an impeded species to come into a relationship with Him.
(It seems better to use these terms than try to introduce a new terminology:.)

3 Paine, T. Age of Reason, New York: D. M. Bennett, (1877), p.41. (Original published in three
parts in 1794, 1795, and 1807.)

4 See http://clarkeinstitute.org/arthur-c-clarke/quotable-arthur-c-clarke, accessed 14 Jan
2026.

5 Tarter, ., ‘SETI and the religions of the universe, in Many Worlds ed. Dick, S. J., Philadelphia:
Templeton Foundation Press (2000), p.143-150.
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We have the following possibilities for the theological status of an intelligent
spiritual species;® Christian theology states that we are in group A.

A. Fallen. Redeemed by the Incarnation of God as a member of that species.

B. Fallen. Redeemed by the Incarnation of God as a member of another species.
C. Fallen. Redeemed, but not by an Incarnation.

D. Fallen. Not redeemed.

E. Unfallen.

The purpose of this paper is to evaluate these possibilities from the
viewpoint of the principle of mediocrity, or ‘Copernican principle’ (CP), which
is mentioned above by Tarter. She summarises the CP as stating that we do not
existin any favoured position in space or time, but to apply it to the Incarnation
one needs a stronger version which also refers to human characteristics and
history.

While it has never been a central concern of theology, many Christians have
thought and written about ‘aliens’. The brief survey below is intended to show
that this is not just a recent concern, that the matter has been considered
by some prominent Christians, and that each of the possibilities above has
been seriously entertained. Much more can be found in the recent books by
Wilkinson,” Parkyn,® and Davison.’

The writers I survey below say little or nothing about the implications
for Christianity of the discovery of non-intelligent life on other planets. One
reason for this is that in the first three centuries after Copernicus it was usually
assumed that if a planet had life at all then it would have ‘inhabitants’, that is
it would be populated with intelligent beings rather like us. Even today the
phrase ‘life on other worlds’ may well be understood as meaning ‘intelligent life
on other worlds’. The implications (if any) of the discovery of non-intelligent
life on another planet are outside the scope of this paper.

In this article the term ‘intelligence’ will be used in its everyday meaning.
Given our ignorance of what is possible on other worlds, my own view is that
an attempt to define the term more precisely is unlikely to be helpful. I will use
the term ‘alien’ or ‘extraterrestrial’ to mean an intelligent animal which is nota
member of our species Homo sapiens, and which is also ‘spiritual’ in the sense
thatits created purpose includes having a relationship with God. (Some writers
have speculated about creatures of ‘pure nature’, which would be intelligent

6 Davison, A, Astrobiology and Christian doctrine. Cambridge: CUP (2023), p.188.

7 Wilkinson, D., Science, Religion and the Search for Extraterrestrial Intelligence, Oxford: OUP
(2013).

8 Parkyn, J. L., Exotheology, Eugene: Pickwick publications (2021).

9 op. cit. Davison.
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but not spiritual - see Davison.?® I will not consider this possibility.)

One of the earliest authors to consider these points was William Vaurouillon
(or Vorilong) (c. 1390-1463), who in his commentary on Lombard’s Sentences
discussed the possibility of inhabitants of other worlds. (‘Other worlds’ in his
context meant worlds outside Ptolemy’s sphere of fixed stars.) Vaurouillon
states that As to the question whether Christ by dying on this earth could
redeem the inhabitants of another world, I answer that he is able to do this
even if the worlds are infinite, but it would not be fitting for him to go into
another world that he must die again’!! The Reformer Philip Melanchthon
(1497-1560) also rejected multiple incarnations: ‘The Son of God is one: our
master Jesus Christ, coming forth in this world, died and was resurrected
only once. Nor did he manifest himself elsewhere, nor has he died or been
resurrected elsewhere.’? Based on this, he then rejected the possibility of a
plurality of inhabited worlds. (It is interesting to note he wrote this in 1550, so
only shortly after the publication of Copernicus’ book.)

John Wesley considers this question in a sermon dated around 1788."3 This
is too early to be a response to Paine, but the text of the sermon makes it clear
that others had voiced similar objections to Christianity. The sermon begins
by discussing the physical insignificance of the human race in the universe,
and then moves on to consider inhabitants of other worlds. Wesley does not
mention the possibility of multiple incarnations, or that other species might be
saved by our Incarnation. He says .. Suppose there were millions of worlds, yet
God may see, in the abyss of his infinite wisdom, reasons that do not appear to
us, why he saw good to show this mercy to ours, in preference to thousands or
millions of other worlds.” Thus he inclines towards option D for all non-human
species, but in the following paragraph he indicates grave doubts as to whether
any such beings exist. (See Crowe!* for more on Wesley’s complex and variable
thinking on this topic.)

In 1815 the Scottish divine Thomas Chalmers preached a series of sermons
at Tron church in Glasgow on the plurality of worlds and what he calls the
‘astronomical objection to Christianity’.!® He does not mention Paine, but it
seems very probable that he was aware of Paine’s book, and has it in mind.

10 op. cit. p.208.

11 Dick, S. ]. Plurality of worlds. The origins of the extraterrestrial life debate from Democritus
to Kant, Cambridge: CUP (1982), p.43.

12 ibid. p.89.

13 Wesley, ], Sermon 103. ‘What is Man?, https://www.resourceumc.org/en/content/
sermon-103-what-is-man.

14 op. cit. Crowe p. 92-96.

15 T.Chalmers, A Series of Discourses on the Christian Revelation, Viewed in Connection with the
Modern Astronomy. Glasgow: John Smith and Son (1817).
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Chalmers was an enthusiastic pluralist, and assumes that the planets are
inhabited, and that the stars have inhabited planets. Overall he inclines to the
view that the inhabitants of other planets are unfallen, so in Group E, and not
needing redemption. (Chalmers was later to be the First Moderator of the Free
Church of Scotland.)

In the 1850s the Victorian polymath William Whewell questioned the
common arguments for the existence of inhabitants of other worlds.® He makes
it clear that his book is intended as an answer to the ‘astronomical objection
to Christianity’, and that he regards Chalmers’ solution as unsatisfactory. His
simple proposed solution is that the human race is unique, and he argues that
this is fully supported by the current astronomical evidence.

In spite of its considerable flaws, I consider this to be the most innovative
book on ‘plurality of worlds’ ever written. Whewell was aware of the great age
of the Earth, and was the first writer on this topic to introduce the question of
time. He was also among the first to point out that, from what we know of their
physical condition, most of the planets in the solar system are unsuitable for
intelligent life.

One of Whewell’s most interesting points is his claim that if there are aliens
with a scientific knowledge similar to our own, then they would have to be
almost identical to us both in their mental capacities and in their intellectual
history:

And, therefore, if we will people other planets with creatures, intelligent
as man is intelligent, we must not only give to them the intelligence, but
the intellectual history of the human species. They must have had their Py-
thagoras, their Plato, their Kepler, their Galileo, their Newton, if they know
what we know. And thus, in order to conceive, on the Moon or on Jupiter, a
race of beings intelligent like man, we must conceive, there, colonies of men,
with histories resembling more or less the histories of human colonies...'”

(The context makes it clear that by ‘men’ Whewell means aliens with
essentially the same mental composition as humans.) Commenting on
the science fiction of his day, Whewell says: ‘Such representations, though
purposely made as unlike human beings as the imagination of man can frame
them, still are merely combinations, slightly varied, of the elements of human
being.'® Attempts to imagine aliens have improved since Whewell’s time but his
description remains accurate: the only way science fiction authors can depict
aliens which are not clearly just modified humans is by telling us so little about
them that they remain mysterious. Whilst [ agree with Whewell that we cannot

16 Whewell, W. Of the Plurality of Worlds: an essay, 3rd ed. London: J. Parker (1854).
17 ibid., Ch.1V.6, p.131.
18 ibid., Ch.1V.10, p.137.
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imagine genuinely alien extraterrestrials, I am uncertain where this leads. Is
this simply due to the limitations of our imagination, or is it really the case that
aliens have to be (mentally) very similar to humans? It is worth noting that
Aquinas thought something quite similar: in his terminology any other rational
animal would fundamentally be the same kind of thing as a human being.*®

The Christian apologist C. S. Lewis discusses extraterrestrials several times
in his works. He is unusually sensitive to the issue of human uniqueness: ‘If we
find ourselves to be but one amonga million races ... how can we, without absurd
arrogance, believe ourselves to be uniquely favoured [by an Incarnation].?® It
would be a problem for him, contradicting God’s goodness, if most races were
in Group D. Lewis rejects multiple incarnations, but is open to the remaining
three possibilities. In discussing possibility B, Lewis argues that although this
does give the human race a pivotal position, it does not imply either human
superiority or favouritism from God. He uses a military analogy ‘the general,
deciding where to begin his attack, does not select ... the most attractive village.

In discussing possibility C, he tentatively suggests that different races
may have different degrees of fallenness, and different modes of salvation.
It is possible that his thinking was informed by the fiction of his friend J.R.R.
Tolkien. In Tolkien’s world?! elves have a different ‘theological status’ than
humans: they undergo reincarnation, whereas when humans (or hobbits) die
their spirits leave the world. Elves are not sinless, but they appear to be less
fallen than humans - for example they do not willingly serve Sauron.

Lewis illustrated his thinking in his space trilogy. The three races on Mars
are all unfallen, and the inhabitants of Venus are tempted but do not fall.?? The
suggestion is made that, if a fall does take place, then they will be redeemed not
by an Incarnation, but in another way:.

This question was also addressed by the British astronomer E. A. Milne (1896-
1950). He rejects multiple Incarnations, saying that ‘The Christian would recoil
in horror from such a conclusion,/? and then proposes option B for all species
other than humans. He regards it as essential that a species has to hear of Jesus
to be redeemed, asks how this is possible, and answers that the good news could
be spread by radio astronomy. (The suggestion is rather absurd, since it was by
then known that there are galaxies billions of light years from us.)

19 See Davison, op. cit. Chapter 9.

20 Lewis, C. S, Religion and rocketry. In Essay Collection and Other Short Pieces, London:
HarperCollins (2000). The original essay was published in 1958.

21 Tolkien, J. R. R. The Silmarillion, London: George Allen and Unwin (1977).

22 Lewis, C.S., Perelandra, London: The Bodley Head (1943).

23 Milne, E. A, Modern cosmology and the Christian idea of God, Oxford: Clarendon Press
(1952), p.153.
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E. L. Mascall mentions this issue in his 1956 Bampton lectures, and unlike
Milne he is prepared to allow multiple incarnations. A key insight of Mascall is
that if we adopt a God-centred view of the Incarnation, rather than a human-
centered one, some of the supposed difficulties disappear: ‘if ... the Incarnation
takes place not by the conversion of the Godhead into flesh, but by the taking
up of manhood into God, there seems to be no fundamental reason why, in
addition to human nature being hypostatically united to the Person of the
Word, other finite rational natures should not be united in that Person too.%*

The three recent books by Wilkinson?, Parkyn?®, and Davison?’, consider
this question in detail, and incline to options B, C and A respectively for non-
human species. (All three authors appear to be optimistic on the existence of
extraterrestrials.)

We now consider how the Copernican Principle (CP) can be used in this
context. Suppose first that there are many alien species, and that (other than
us) they all belong to the same group. If that group is B, D, or E then the status
of the human race is, in a statistical sense, exceptional, and so if we use the CP
then these three options should be rejected. The situation with C is less clear.
If all (except us) are in Group C, and each is redeemed in a different way, then
the Incarnation remains unique, but as each species would be able to point
to its own equally unique mode of redemption the CP need not be violated.
This option initially appears attractive, but I find it hard to believe that there
are even a thousand essentially distinct ways, as dramatic and extreme as the
Incarnation, by which God could redeem a fallen species.

It is worth noting that the CP works in a statistical sense and cuts across
the usual theological criteria of values and meaning. We can imagine three
alternative universes, all with many species which, apart from us, are in groups
B, D or E. These three universes are qualitatively very different, but all three are
ruled out if we apply the Copernican Principle.

As one needs to consider the possibility of there being species in several
of the categories A-E, I will now reformulate the argument in a tighter form.
When one says that something is ‘statistically exceptional’, one needs to specify
what class of objects one is considering it to be an exceptional member of. As
a simple example, consider two urns, one containing 999 white balls and one
red ball, and the second just containing one red ball. Considered as a member
of the class of balls in the urn, the red ball is exceptional in the first urn, but
not in the second. In what follows, when I discuss whether or not humans

24 Mascall, E. L., Christian theology and natural science, London: Longmans (1956), p.41.
25 op. cit. Wilkinson.

26 op. cit. Parkyn.

27 op. cit. Davison.
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are statistically exceptional, I will mean when considered as members of the
collection of intelligent species in the universe.

To fix our ideas, we will ask if the number of intelligent species which exist
or have existed in the observable universe is greater or less than one million.
(If we consider instead the number of alien species that will ever exist then it
makes little difference to the argument.) A million may sound a lot, but if there
are a million intelligent species in the observable universe, then only one galaxy
in a million would have such a species. Consider the following statements:

(1) There are more than one million alien species in the universe.
(2) The Incarnation of God occurred exactly once, as a human in Jesus.
(3) The number of modes God can use toredeem a fallen species is less than 1000.
(4) When compared with the theological status of other intelligent species,
the theological status of the human race is not statistically exceptional.

Statements (1)-(4) together lead to a contradiction. Suppose that they do all
hold. Call a species special if its mode of redemption is unique, if it is in Group
C, orifitis the only species in that group, if it is in Groups A, B, D or E. Then the
total number of special species is less than 1004, and thus more than 99.8%
of species are not special. (2) implies that the human race belongs to the small
group of special species, which contradicts (4).

We therefore need to drop at least one of these four statements. In the
remainder of this paper I consider each of them.

Deeper examination of the Copernican Principle
We state three versions of the Copernican Principle.

Locational Copernican Principle (LCP). We do not occupy a privileged location
in the universe.?®

General Copernican Principle (GCP). The human race is typical among the
collection of intelligent species in the universe.

Random Copernican Principle (RCP). We should make inferences as if the
human species had been randomly selected from the collection of all
intelligent species.

These statements contain significant ambiguities: what is a ‘privileged
position’, and what characteristics are we considering when we call humans
typical? While it is the LCP that is important for astronomy and cosmology,
to apply these ideas to events such as the Incarnation one needs the stronger

28 Barrow, J.D, Tipler, EJ., The Anthropic Cosmological Principle, Oxford: OUP (1986) p.1.
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GCP. The ‘as if’ in the RCP above is based on a similar qualification in Bostrom’s
Self-Sampling Assumption (SSA).?

It is worth noting that none of these three Principles make any assertion
about how common intelligent species are. They make statements about us
or our location in the universe, but do not say anything about the overall
properties of the universe, such as the frequency of intelligent species. If one
wants to use ‘Copernicalism’ to assert that intelligent species are common, then
one needs something stronger, such as Bostrom’s Self-Indication Assumption
(SIA), which I will discuss briefly below.

It is instructive to try to deduce the LCP from our general understanding
of the universe, as given by astronomy and evolutionary biology. Assume that
the universe is homogeneous, that intelligent species can only arise on planets,
and that the detailed processes of evolution depend only on local factors which
affect that planet. Then (as long as the universe is large enough) intelligent
species will arise on a number of planets. These will not be located completely
atrandom - for example it seems likely that conditions in a galactic core are not
suitable for the evolution of intelligent life.3° Any intelligent species which arises
will find itself on a planet which will be situated in a location which permits the
evolution of intelligent life; let us call this a viable location. A randomly selected
species will then be located in a randomly selected viable location, which is
likely to have the average characteristics of viable locations. So, since we are a
randomly selected species, our location should have the average characteristics
of viable locations.

I have highlighted in italics the fatal flaw in the argument - to prove that
our location is average we needed to assume that we are an average species:
the argument is circular. (Indeed it worse than circular: to prove the LCP we
needed to assume the RCP))

We do learn several things from this failed attempt. First, the argument still
does give something - it shows that we cannot expect our star to be randomly
selected from the collection of all stars, butjust those that are in viable locations.

Secondly, the CP is a probabilistic statement: it can label our situation as
improbable, but it requires a further step to reject a theory on the basis of
that improbability. The judgement that a theory should be rejected because
it violates the CP must take into account both the strength of evidence for the
theory, and how improbable our situation is under that theory. Further, there
are many different ways of measuring how exceptional a location is, and if one

29 Bostrom, N., Anthropic bias: observation selection effects in science and philosophy, New
York: Routledge (2002), p.57.

30 Lineweaver, C. H. et. al., ‘The Galactic Habitable Zone and the Age Distribution of Complex
Life in the Milky Way’, Science (2004) 303, 59-62. DOI1:10.1126/science.1092322.
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looks at enough of them, one will find that a randomly selected location is likely
to be exceptional in some respects.

Thirdly, while specific instances of the LCP can be confirmed by observation,
the LCP as a general statement has to be regarded an axiom or foundational
principle, rather than something that we can prove either by deduction or
by observation. Thus the LCP would have to be rejected as meaningless by a
logical positivist.

Finally, the argument helps clarify the relations between these three versions
of the CP. We needed the RCP to obtain the LCP, but a very similar argument
also shows that the RCP implies the GCP. It would be possible to hold the LPC
(or GCP) without accepting the RCP, but this position seems problematic: if we
knew that the RCP did not hold then it is hard to see what reasons we could
have for supposing that the LCP did hold. Thus we find that the three CPs stated
above stand or fall together. In spite of this it will be helpful in what follows to
continue to distinguish between the LCP and GCP. In addition, one should keep
in mind that both have to be understood as probabilistic statements.

The probabilistic nature of the CP explains why its formulation and use is
relatively recent. Probability and statistics only assumed a significant place
in the mathematical sciences in the early 20th century, and their widespread
use in science and industry only occurred after the Second World War. In the
last few decades advances in computing power have led to the development of
Bayesian methods to handle very large datasets. A Bayesian analysis proceeds
by attaching probabilities to statements, and then updating these probabilities
when new data is observed. ‘Bayesianism’ provides a comprehensive and
coherent method which enables one to handle any kind of uncertainty, and
in some quarters, such as the ‘Lesswrong’ online community, Bayesianism is
regarded as almost axiomatic.

The term ‘Copernican Principle’ was coined by Bondi,! but its use outside
the question of location only began in the late 20th century. Partly stimulated
by the increasing acceptance of Bayesian methods, in the last 50 years versions
of the CP or the related Anthropic Principle have been used to explore a cluster
of questions about the universe and our place in it. These questions have
been considered by both physicists and philosophers, and have given rise to
a substantial literature. One important example is the question of fine tuning:
what, if anything, can one learn from the fact that many physical constants
appear to be ‘fine-tuned for life’?3? Most approaches to this question, as in
Bostrom?* involve a probabilistic analysis which uses Bayesian methods, and

31 Bondi, H., Cosmology, Cambridge University Press (1952)
32 Barrow, J.D, Tipler, F, op. cit.
33 op.cit, Ch.2.
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appeal to some kind of Copernican principle.

The key underlying question is how we should evaluate statistical evidence
when, so to speak, we are ‘part of the experiment. Bostrom3?* gives two
different methods of calculation, denoted SSA and SIA. The SIA implies that
an observer should use the evidence that it exists to favour hypotheses which
imply that the universe has lots of observers, and so it leads to a stronger form
of ‘Copernicalism’ than given in the three principles [ outlined at the beginning
of this section. A detailed discussion is beyond the scope of this paper, but it
is worth remarking that both these methods can give rise to paradoxical and
unwelcome conclusions.®> My own view is that we do not at present have a
secure theory which enables us to make inferences in this kind of situation,
though a forthcoming paper by Meacham?®® does point to a possible way
forward.

While I have outlined above reasons for reservations about the CP, I do
nevertheless consider that Christians need to engage with its use in the
current context, that is in examining the theological status of other species. We
need to avoid the pitfalls which arise rather easily when one uses this kind of
reasoning, and so it will therefore be helpful to review the track record of the
LCP in astronomy. Given that the LCP was only explicitly formulated in the 20th
century, for the most part we cannot ask how the LPC was used, but only how
useful it would have been had it had been available.

1. Heliocentric solar system (Copernicus). The LPC does not appear to have
been used in the 16th and 17th century debates on the Ptolemaic, Copernican
and Tychonic systems. However, since there were only 8 non-stellar objects
known (5 planets, and the Sun, Moon, and Earth) a naive use of the LCP would
still have given the Ptolemaic system a 12.5% chance of being correct - not
enough to reject a theory which was supported by the (incorrect) physics of
the day.

In the mechanical systems of Descartes and Newton it was natural to place
the Sun (which was known to be much larger than the Earth) at the centre of
the solar system. Definite experimental evidence for the heliocentric system
only became available when Bradley discovered the aberration of starlight in
1729.%7

2. Huygens. The Dutch scientist Christian Huygens (1629-1695) made many

34 op.cit.

35 Isaacs, Y, Hawthorne, J.,, Russell, J. S, ‘Multiple universes and self-locating evidence,
Philosophical Review (2022), 131, 241-294) (p.252).

36 Meacham, C.].G., ‘Fine-Tuning, Multiple Universes, and Self-Locating Beliefs’, In Rubio, D. and
Kraay, K.J. The Blackwell Companion to Philosophy and the Multiverse. Blackwell (forthcoming).
37 North, ]. The Fontana history of Astronomy and Cosmology. London, Fontana (1994), p.383.
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important contributions to physics and astronomy. His wide scientific contacts
included the mathematicians Pascal and Fermat, two of the founders of
probability theory. Huygens’ posthumous book The Celestial Worlds discusses in
detail the probable characteristics of the inhabitants of the planets in the solar
system. Huygens’ main argument for the existence of planetary inhabitants is
a version of the GCP. Arguing that the planets must have life on them, he says
‘should we allow the Planets nothing but vast Deserts... and deprive them of all
those Creatures ... we should sink them below the Earth in Beauty and Dignity;
a thing very unreasonable,® and some pages later argues that Jupiter must be
inhabited to have equal dignity with Earth. Huygens finds this argument from
‘dignity’ to be a powerful tool. Asking about the nature of the inhabitants of
Jupiter and Saturn, he says that they must know Astronomy - otherwise one
would have to suppose that Earth had superior dignity to those planets. Given
that they have astronomy, it follows that they must have scientific instruments,
geometry, arithmetic, writing, and a society and government capable of
sustaining this knowledge. Another appeal to ‘dignity’ is then used to argue
that they must have ‘conversation, amours, jesting and shows’* It is likely
that it is absurdities like these which led Alexander von Humboldt to describe
Huygens’ book as ‘the dreams and fancies of a great man.*® (I should remark
that Huygens does raise many interesting questions, and that some other parts
of his book are much more solid.) This is the first use of the GCP in science, and
it has to be reckoned as a major fail. There are still attempts to use the GCP in
this way, such as a recent claim that the median alien has a weight of 314 kg.*!

3. Herschel’s map of the galaxy. In 1785 William Herschel published the first
map of the Milky Way.*? This was based on his ‘star gauges’ - counts of the
number of stars of different brightness in selected areas of the sky. We now
know that there are substantial clouds of obscuring matter in spiral galaxies like
our own, so that optical observations will give misleading information about
our location in the galaxy. Herschel’s map shows the Sun reasonably close to
the centre of the Milky Way - might the LCP have suggested that such a central
location was unlikely? The answer is ‘not really’ - an examination of Herschel’s
map shows that about 12% of stars are closer to the centre than the Sun. So, the
LCP would not have provided strong reasons for querying Herschel’s picture.

4. Shape of the Magellanic clouds. During the 19th century the nature of the
nebulae was a matter of major debate - were they star clusters which appeared

38 Huygens, C. The Celestial Worlds Discovered, 2nd ed. London: John Knapton (1722), p.21.
39 ibid. p.81.
40 von Humboldt, A., Cosmos, Vol. 111, Trans. E.C. Otté New York: Harper, (1855), p.20.

41 Simpson, F. ‘The size distribution of inhabited planets’, Mon. Not. R. Astron. Soc. (2015) 456,
L59-L63, https://doi.org/10.1093 /mnrasl/slv170.

42 Herschel, W. ‘On the construction of the heavens’. Phil. Trans. Roy. Soc. (1785), 75, pp. 213-
266.
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nebulous because they were far away, or were they clouds of nebulous matter?
Whewell** made an important contribution to this debate by his interpretation
of Sir John Herschel’s observations of the Magellanic Clouds. These appear
to the naked eye as circular patches of nebulosity in the southern sky, but
Herschel found they contained many structures, including stars, star clusters
and nebulae. Whewell argued that the Clouds were roughly spherical, so that
all the objects in the Clouds were at roughly the same distance: “To suppose
(the only other possible supposition) that they are two columns of space, with
their ends turned towards us, and their lengths hundreds and thousands of
times their breadths, would be too fantastical a proceeding to be tolerated;
and would, after all, not explain the facts without further altogether arbitrary
assumptions.** Based on this Whewell then deduced that not all nebulae were
star clusters. We see here an early use of the LCP, and one which has been
confirmed by modern astronomy:.

The fact that all the objects in the Magellanic Clouds are at roughly the
same distance was used by Henrietta Leavitt in her fundamental work on the
period-luminosity relation for Cepheid variables. This discovery means that
the absolute luminosity of one of these stars can be determined from the period
of its light curve. Since one can measure its brightness as seen from Earth, this
then enables one to calculate its distance.

The LCP definitely played aroleinrejectinganimplausible butobservationally
possible model for the shape of the Clouds, but even without the LCP a spherical
shape is much more likely than a long cylinder.

5. Origin of the solar system: Laplace v. Jeans-Jeffrey. In 1796 Laplace advanced
the nebula hypothesis that the solar system had condensed from a gaseous
nebula, which threw off the planets as it formed. When astronomers began to
fill in the mechanical details of this model they encountered severe difficulties
- they could not explain the distribution of angular momentum in the solar
system. In the early 20th century Sir James Jeans and Sir Harold Jeffreys
advanced an alternative theory. This was that after a collision (or very close
approach) between the sun and another star a large filament of material was
ejected from the Sun, and then condensed to form the planets. As the distances
between stars are vast, collisions are very rare, and so according to this theory
the solar system (and hence Earth with its inhabitants) might well be unique in
the universe. In the 1930s Russell* and Spitzer*® advanced strong arguments
against this theory, and it was abandoned by most astronomers. The LCP is
not enough to reject the Jeans-Jeffrey hypothesis - if there were just one solar

43 op. cit. Whewell, Chapter VII.

44 ibid. pp.224-5.

45 Russell, H. N, The solar system and its origin, New York: Macmillan (1935).

46 Spitzer, L. ‘The dissipation of planetary filaments’, Astrophys. J. (1939) 90, 675-688.
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system then of course any observer would be situated in it.

6. The ‘Great Debate’ between Shapley and Curtis. Herschel’s picture of the
Milky Way lasted a remarkably long time, but by the early 20th century it was
becoming obsolete. At a meeting at the National Academy of Sciences in April
1920* the astronomers H. Shapley and H.D. Curtis presented two different
views of the global structure of the universe. Shapley’s observations of 69
globular clusters led him to reject Herschel’s model: he held that the Milky Way
was a vast structure, 300,000 light years across, with the Sun at least 50,000
light years from the centre. In his view the spiral nebulae were associated with
the Milky Way, so that the entire observable universe was one vast system with
the Milky Way as its most important component. Curtis adhered to the older
picture of the Milky Way, supposed that the Sun was reasonably close to its
centre, and claimed that the spiral nebulae were distant objects comparable in
size to the Milky Way.

In retrospect we can see that each was half right and half wrong, but at that
time the two issues appeared to be linked. Curtis pointed out that if Shapley
was right about the dimensions of the Milky Way, then it would extend nearly
as far as the closest spiral nebulae, which would then have to be much smaller
than the Milky Way. (We now know that Shapley’s estimates were 2-3 times too
large, and Curtis’s about 4 times too small.)

Shapley’s theory that the Milky Way was unique in the observable universe
does not contradict the LCP - if there were only one galaxy, then most stars (and
observers) would be in the main galactic object, and only a minority would lie
in the smaller satellite objects, such as the globular clusters and Magellanic
clouds. Shapley did not rule out the possibility that objects similar to the Milky
Way might exist, but held that if they did exist then they were too far away to
be observable. Curtis’s view, that the Milky Way is just one of many galaxies, is
obviously compatible with the LCP.

7. Discovery of two types of Cepheids. In 1925 Hubble located Cepheid
variables in the nebulae M31 and M33, and showed that they were far outside
even Shapley’s vast Milky Way. Subsequent research gave him the distances
of many other spiral nebulae, from which he obtained a relation between red
shift and distance, now called the Hubble-Lematitre law. The modern picture of
a vast and expanding universe was born.

However, it was found that the Milky Way was larger than other spirals, and
that the largest globular clusters associated with the Milky Way were 4 times
brighter than those associated with other spirals. This remained a puzzle for

47 Trimble, V., ‘The 1920 Shapley-Curtis Discussion: Background, Issues, and Aftermath’, Pub.
Astr. Soc. of the Pacific (1995) 107, 1133-1144.
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some time: the astronomer W. Baade*® recalls discussing this with Hubble on
cloudy nights when observations were not possible. It was clear (to Baade
anyway) that something was wrong, but it was not clear what. In 1952 Baade
found the solution: there are actually two types of Cepheids, Types [ and 1], and
the Type I are 4 times brighter than the Type II. Recalibration of distance scales
led to the conclusion that the Andromeda nebula (M31) and other galaxies are
twice as far away as had been previously thought, so resolving the difficulty.

The LCP certainly had a role in directing Baade’s attention to a problem -
it seemed implausible that our galaxy, the Milky Way, should be the only one
with extra-large globular clusters. However, astronomers would still have had
reasons to be suspicious of their distance measurements if they found just one
galaxy with this unusual characteristic.

8. Perfect cosmological principle. In 1948 Bondi and Gold* introduced
the ‘steady state theory’ of the universe. They also formulated a ‘perfect
cosmological principle’ (PCP) which stated that the universe is homogeneous
and stationary (in time as well as space) in its large-scale appearance. The PCP
is an extension of the LCP, but discoveries in the 1960s, notably that of the
cosmic microwave background radiation, showed that it is false.

9. Inhomogeneous models. February®® looks at a cosmology which violates
the LCP by being radially inhomogeneous around our location, and shows
that it avoids the need for dark energy. The authors of the paper do remark
that models like their one ‘revoke the Copernican principle (CP), placing us at
or very near the centre of the universe.! While this model seems to have few
supporters, the publication of this paper shows that it cannot be the case, as
is sometimes asserted, that the LCP is an essential assumption for astronomy
and cosmology.

10. KBC Void. Recent observations suggest that we may be in a large region
of space (the KBC void) with density significantly less than average.>! This is
a possible challenge to the LCP, but if less dense areas of the universe are less
dangerous to life, then our location in such an area might still be consistent
with the LCP.

When we summarise these ten examples, we see that the LCP only made

48 Baade, W, ‘The period-luminosity relation of the Cepheids’. Pub. Astr. Soc. Pacific (1956),
68, 5-16.

49 Bondji, H., Gold, T. ‘“The steady-state theory of the expanding universe. Mon. Not. R. Astron.
Soc. (1948) 108, 252-270, https://doi.org/10.1093 /mnras/108.3.252

50 February, S. et. al. ‘Rendering dark energy void’. Mon. Not. R. Astron. Soc. (2010) 405, 2231-
2242 doi:10.1111/j.1365-2966.2010.16627 x

51 Haslbauer, M., Banik, 1., Kroupa, P. “‘The KBC void and Hubble tension contradict LCDM
on a Gpc scale - Milgromian dynamics as a possible solution’. Mon. Not. R. Astron. Soc. (2020)
499, 2845-2883.
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a significant contribution in the two cases (4) and (7), and that even in those
cases a weaker principle than the LCP would have been enough to point in the
right direction. The two attempts (2) and (8) to go beyond the LCP both led to
erroneous predictions.

If we are to use the CP to discuss the Incarnation, then we need the GCP,
and the one example I have given of its use suggests that it can easily lead one
astray. If we are to avoid Huygens’ errors, we need to identify them: there are
at least two.

First, his argument from ‘dignity’ that most planets have inhabitants is
incorrect because of selection effects; as we have seen the GCP does not give
us information on how common intelligent life is. Huygens’ second, more
interesting, error arises when he attempts to use the GCP (or his version of it)
to assess what aliens are like. The difficulty is that an alien species will have
a very large number n of characteristics. If we suppose (already a substantial
assumption) that it is possible to measure how eminent a species is in each
characteristic, then we obtain a vector x:(xl, xn) where (say) X, measures
their knowledge of astronomy, x, how good their entertainments are, and
so on. The GCP implies that the vector x, for Earth is not an outlier in the
collection of vectors x for all alien species. If we follow Huygens and look at the
size of particular components of x then we encounter the difficulty of multiple
hypotheses, as well as selection effects. Huygens chose characteristics which
he considered important, but these may well be ones where humans score
well: other species might choose different ones.

This lengthy section on the CP has raised a number of questions. We have
seen that it cannot be proved, and that it has not played as significant a role in
astronomy as has sometimes been claimed. When it has been used successfully,
it is in its simplest locational form, while the outcome of one attempted use
of the GCP is not encouraging. Thus a simple rejection of the applicability of
the CP to events like the Incarnation is defensible. However those who wish to
take this route do need to consider how far they wish to go. Are they rejecting
Bayesian methods in general, or just those methods in certain situations? If the
latter, where is the line to be drawn?

While the CP is imperfect, we have nothing better available, and if we
abandon its use then we lose the ability to study a cluster of problems in
philosophy and cosmology, such as the implications of fine tuning. My own
view is that, in spite of its imperfections, it is legitimate to use the CP to discuss
the Incarnation, and the theological status of alien species. Given this, we need
to avoid the errors that Huygens made, and I believe that this is possible. On
the Christian view, the most fundamental question we can ask about an alien
species is its relationship with God: which of the five groups A-E does it belong
to? By restricting ourselves to this one question we avoid the introduction of
multiple hypotheses, which was one of Huygens’ mistakes. There also does not
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seem to be a problem with selection effects.

Number of alien civilisations

Let N be the number of alien species (other than us) which exist or have
existed in the observable universe. We can write N = p h N, where N, is the
number of stars which have ever existed in the observable universe, h is the
average number of planets in the habitable zone®? (HZ) of these stars, and p is
the proportion of such planets which have given rise to an alien species. Under
reasonable assumptions p is also approximately the probability that a planet
in a HZ will give rise to an alien species. In the last 600 years our estimate of
N, has risen from a few thousand to around 10%. Estimates of h and p have
oscillated - during the 18th century the majority of astronomers assumed that
every planet was habitable and inhabited so that, adding moons, estimates
then would have been h ~ 10 and p ~ 1. The Jeans-Jeffrey theory suggested that
h was tiny, so that even taking p=1 some astronomers estimated that N was
zero. However, modern observations, such as from the Kepler satellite, show
that many stars have planets. Estimates of h vary, but 0.2 seems a reasonable
figure,>® and the evidence that h is greater than 0.01 is very solid. Thus there is
very good evidence that the number of planets in the HZ of a star is between
10%' and 10%.

On the other hand, we have no data at all on p. A recent paper on the Fermi
paradox>* suggests a range of possible values of p covering more than 30
orders of magnitude. Putting in some broad but defensible Bayesian priors, the
authors conclude that there is a probability of more than 40% that we are the
only intelligent species in the observable universe.

The view that technological alien species are extremely rare is supported
by the very limited observational evidence we do have available. The absence
of such species is the simplest answer to Fermi’s question ‘why have they not
visited us’? Further, energy use by large technologically advanced civilisations
would give rise to infra-red radiation which could potentially be observed
- and has not been.”® Thus to assert that we are the only intelligent species
in the observable universe is entirely consistent with our current scientific

52 Kasting, J.F, Whitmire, D.P, Reynolds, R.T, ‘Habitable zones around main sequence stars,
Icarus (1993) 101, 108-128.

53 Petigura, E.A, Howard, AW, Marcy G.W, ‘Prevalence of Earth-size planets orbiting Sun-
like stars’, Proc. Natl. Acad. Sci. U.S.A. (2013) 110, 19273-19278, https://doi.org/10.1073/
pnas.1319909110.

54 Sandberg, A, Drexler, E.,, Ord, T, ‘Dissolving the Fermi Paradox’ (2018) arXiv:1806.02404.
55 Wright, ].T,, Mullan, B, Sigurdsson, S., Povich, M.S., “The g infrared search for extraterrestrial
civilizations with large energy supplies. i. background and justification, The Astrophysical
Journal, (2014) 792, 26.
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knowledge.

Some Christians will welcome this picture of a universe empty of intelligent
life (except for us), but others would be disappointed: why should God limit His
creation in this way? One of the arguments used by 18th century astronomers
when they argued for the ‘plurality of worlds’ was the Principle of Plenitude.>®
Very loosely this states that a perfect Creator has to create the best possible
universe, and that the best possible universe should contain as many different
types of creatures as is possible. This tension could be resolved if Aquinas and
Whewell were right: if any intelligent alien would have to be very similar to
humans in its mental capacities, then the creation of alien species would be
little more than a multiplication of what already exists.

Theological questions

Incarnations: many or one

Many theologians have followed Vaurouillon and Melanchthon in rejecting
multiple incarnations. Particularly noteworthy is Brian Hebblethwaite who
has argued that multiple incarnations are impossible.”” Davison®® rejects
Hebblethwaite’s argument. [ cannot contribute much to this debate, but will
make two remarks. The first is that this issue requires accurate theological
thought on the nature of an Incarnation. In popular preaching it is reasonable
to use the terms Jesus, Christ, Son of God and Logos interchangeably, but in this
context greater precision is necessary. If an Incarnation did take place in the
Andromeda nebula, it is the Son of God, not Jesus, who would be incarnated
there.>® The second, as one sees from Mascall,®® is that the Christological
formulations of the councils provide a very fruitful theological starting point.

The idea that all species have been redeemed by the one Incarnation of God
on Earth has had many influential advocates, including Vaurouillon and Milne,

56 Lovejoy, A.O., The Great Chain of Being, Cambridge Mass., Harvard Univ. Press (1964).
57 Hebblethwaite, B., “The impossibility of multiple incarnations’, Theology (2001) 104, 323-34.
58 op. cit. Davison (2023), Ch. 13.

59 Davison, A. ‘Christian Systematic Theology and Life Elsewhere in the Universe: A Study in
Suitability’, Theology and Science, (2018) 16:4, 447-461(p. 453).

60 op. cit. Mascall.
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and more recently Pannenberg®, Peters®? and Wilkinson.®® It is reasonable to
argue, as C.S. Lewis did, that a single Incarnation does not necessarily imply
that humans are especially favoured by God. However, as remarked above,
the CP acts at the level of statistics rather than of value. If there is only one
Incarnation, then only a small proportion of intelligent beings will belong to
the species in which that Incarnation took place, and the CP (in the form of RCP
or GCP) argues that it is unlikely that we should be members of that species.

Multiple modes of redemption

Whewell argued that we cannot imagine intelligent aliens as being very
different from us. If we go on to consider possible modes of redemption we may
be in an even worse situation, since we need to consider the ways an infinitely
creative and fruitful God could treat an unimaginable alien species.

Nevertheless, one strand of Christian theology follows Anselm in arguing,
from the nature of sin and justice, that Incarnation is the only possible mode of
redemption for the human species. If these arguments are valid then they will
also apply to other species. On the other hand, Aquinas® held that God could
have used other means to redeem humanity, thus leaving open possibility C.
However, to avoid the Copernican difficulty, one needs about as many modes of
salvation as there are species. How many essentially different ways are there
that God can use to redeem a species? (In Christian theology I am only aware of
two suggested ways - Incarnation, and a free action by God to remit human sin
and redeem humanity.) As mentioned above, I find it hard to suppose that there
are even a thousand such ways. This argument is far from conclusive - certainly
my imagination is very limited - but this numerical objection seems to me to
vitiate one of the most interesting ideas in Lewis’ essay.

Conclusion

Earlier in this paper I showed that a Christian who wishes to adhere to
the traditional view of the Incarnation needs to drop at least one of the four
statements at the end of Section 1. I have suggested above that, in spite of its
weaknesses, it is reasonable to use the GCP in this context. Further, it seems
difficult to imagine that the number of possible modes of salvation is more than
1000.

61 Pannenberg, W. Systematic Theology, trans. G.W. Bromily, Erdmanns, Grand Rapids MI
(1991-1998), 2:76

62 Peters, T, ‘Exoplanets and astrotheology’, Zygon (2016) 51, 480-496.
63 op. cit, Wilkinson, Ch. 10.
64 Aquinas, Summa I11.2.
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If we retain statements (3) and (4), then we need to drop either (1) or (2). If
we drop (1) but retain (2), then it is still possible that some alien species exist,
but the CP implies that the number N of such species is not vastly greater than
the number of modes of salvation. Given the huge range of values of p which
appear to be possible, finding that p is in the range where N lies between 1 and
100,000 (say) would be somewhat of a numerical coincidence. Thus we are led
to conclude that the simplest option is that p is so small that there are no other
intelligent species.

If we drop (2) then it is still possible that there are many species in each
of groups B, C, D or E. However, once we are prepared to envisage multiple
Incarnations, the strongest reason for considering other modes of salvation, as
in possibilities B or C, goes away. The simplest possibility is that fallen species
are, like humans, redeemed by their own Incarnation.
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HUGH ROLLINSON
Climate change seen through the lens
of natural evil

This paper argues that the chaos caused by climate change represents the
undoing of God’s good creation. Whilst in practical terms climate change

is due to the over-exploitation of our planet, theologically it should be
understood to be the result of human sin. And yet, it is larger than human
sin, because the effects of climate change are triggering disasters which are
far beyond human control. It is argued that these impacts find their origin

in the primaeval chaos which existed from before creation, and to which
God brought to order in his creative works. However, this chaos still exists,
albeit under God’s sovereign control and here is understood in terms of
natural evil — evil which, is distinct from human, moral evil — and which is not
directly a consequence of human activity, but appears to be inherent in the
workings of the planet. Using arguments from the writings of the apostle Paul
it is proposed that natural evil is an expression of the ‘fallenness’ or better,
the corruption of creation, corrupted by forces that run counter to God’s
purposes for his good creation. It is proposed that there is biblical evidence
for creaturely opposition to God’s work from beings that are in rebellion
against Him. These beings misuse their creaturely freedom, originally given
by God, to now resist his purposes. Such an analysis requires that we focus
much more on the spiritual dimension of climate change and pay particular
attention to the spiritual powers which lie behind our current climate crisis.

Key Words: climate change, natural evil, primeval chaos, ‘Fall’, palaeontology

‘There are powers and principalities that actively threaten the natural order,
doing so out of a jarring discord with God’s plan. We know...that oil compa-
nies...systematically lied about climate change for a generation...I don’t know
how, as a Christian to understand that deception, but I know it needs to be
understood’ Bill McKibben'

1 Warners, D.P, Heun M.K. (eds.) Beyond Stewardship: New approaches to Creation Care, Grand
Rapids: Calvin College Press (2019), p. xiv.
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Introduction

Climate change is probably the greatest existential threat ever faced by
humankind and the science is now unequivocal that it is the product of human
activity. In practical terms climate change is due to human over-consumption,
greed, and the exploitation of our planet to satisfy that greed. Theologically,
climate change is the result of human sin, a consequence of the moral evil
which characterises human nature as a result of the ‘Fall. And yet, in our
tampering with the thermostat of the planet, the effects of climate change
are triggering disasters which are far beyond human control. Events such
as storms, flood, drought and wildfires, which are now commonplace, occur
increasingly because of climate change. These would normally be regarded as
‘natural disasters, which here I interpret as the effects of natural evil.

It will be argued here that natural evil is distinct from moral evil, for it
describes those evils which are not directly a consequence of human activity
but appear to be inherent in the workings of the planet. They represent the
outworking of ‘natural’ laws. We see this evidenced in the predation, death and
decay as part of the normal cycle of the natural world and in the literally earth-
shaking, destructive events which serve to shape the natural landscape. In a
curious way, therefore, climate change seems to represent an instance where
human evil or moral evil, has created a runaway effect which is triggering
chaos on a scale far beyond our human control - perhaps akin to the proposal
by Paul Fiddes that there is ‘a continuity between what we perceive as human
sinfulness and disorder in the natural world.? In other words, [ am proposing
here that the moral evil associated with climate change - the lies, the greed
and the inaction - has precipitated natural evil. As John Swinton has pointed
out with respect to current the epidemic of disinformation, ‘uncertainty about
truth is a perfect breeding ground for evil.®

The argument developed below has the following elements:

[ am proposing that what we call ‘natural’ evil is an expression of the ‘fall-
enness’ or better, the corruption, of creation; corrupted by forces that run
counter to God’s purposes for his good creation. Hence, although created
good, creation is now dislocated from God’s original purposes.

e Two Scriptural arguments will be evidenced to support this viewpoint.
Firstly, from the enigmatic verses in Romans 8 which describe creation
in ‘bondage to decay, hinting at the corruption of creation. Secondly, from

2 In: Southgate, C, Fiddes, PS., Lloyd, M., Messer, N., Sollereder, B.,, Wynn, M.R. God, Struggle,
and Suffering in the Evolution of Life, London: T&T Clark (2025), p. 60.

3 Swinton, ]. Deliver Us From Evil, Eugene: Cascade books (2022), p. 10. Parodying a quote
from N.T. Wright (p. 90) we might add ‘when humans refuse to use God’s gift of the earth re-
sponsibly, they are handing over their power to a pagan goddess of the earth - Gaia.
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Colossians 1 where Jesus is described as reconciling to himself all things
in his death and resurrection. The implications of this second passage are
that the ‘all things’ spoken of include the planet as well as its people. If the
planet needs to be reconciled to God, then it is/was alienated.

¢ The crux of this argument comes when we explore when this dislocation
took place. The geological evidence for predation and death and the
devastating geological upheavals which are known from throughout earth
history tells us that those evils which we categorise as natural evil pre-date
the existence of humans on the earth. This means that we cannot equate
natural evil with the ‘Fall’ as described in the book of Genesis. The origin
of natural evil must lie elsewhere.

¢ There follows a brief excursion into the current theological models for the
origin of natural evil.

In the light of this discussion, itis proposed that natural evil finds its origins
in the primeval chaos, which existed from before creation, for which we
find hints in Scripture but no detail.

¢ This primeval chaos is then compared to the chaotic impacts of climate
change which we see increasingly in the natural world today, the effect of
which is to despoil God’s good creation.

If this analysis has any merit, then it requires that our approaches to climate
change must shift to focus just as much on spiritual aspects of the problem
as scientific and policy driven solutions. Further, we must not focus simply
on individual human sinfulness but on the evil powers which lie behind the
climate chaos.

The term ‘natural evil’

The term natural evil is used in philosophical theology to make a distinction
between moral evil (human sin) and those evils which are not directly a
consequence of human activity but appear to be inherent in the workings of
the planet. We might divide these latter into two groups: evils which relate
to biological activity and the processes of evolution (predation, animal pain,
animal extinction disease and death); and those evils that relate to geological
and meteorological activity such as earthquakes, volcanic eruptions, hurricanes,
drought and floods, typically understood as natural disasters.*

In modern academic debate the distinction between moral evil and natural
evil has been popularised by philosophers such as John Hick and Richard

4 This raises the interesting question as to whether the processes of plate tectonics are God’s
‘best’ way for this planet.
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Swinburne. In a paper entitled Natural Evil Swinburne defines his subject as
‘that evil not brought about intentionally by human agents - primarily evil
such as famine, disease and earthquake which are brought about by natural
processes.” Hick prefers the term ‘non-moral evil’ which is explained as
‘suffering or pain, both physical and mental.® These authors are arguing that
although the term evil is frequently used as a moral phenomenon, this is not
always the case. Whilst some authors have argued that the boundary between
natural evil and moral evil should not be drawn too sharply,” I argue here that
the traditional distinction between natural and moral evil is useful for there
are examples of natural evil, such as deep earthquakes and most volcanic
eruptions,® which are far beyond any human control and cannot be equated to
moral evil.

A potential difficulty with using the term natural evil is that it can lead
to some fundamental confusions about God’s created order for, not least,
it implies that creation and those catastrophic events that we term natural
hazards are inherently evil. This is not what I intend to convey here. I shall
argue that creation is fallen in a passive and innocent way and is not naturally
evil of itself. It can be damaged, harmed and even corrupted, but it is not evil.
Equally storms, earthquakes, floods and the like are not inherently evil but,
nevertheless can be used to bring harm.

However, despite these difficulties the term natural evil and its cognates is
widely used and understood, and is helpful in making the necessary distinction
between moral evil and those evils which do not derive from human activity.
Further, it helps to resolve the paradox of death as known in the geological
record and death described as a consequence of human sin in Genesis 3.

Natural evil derives from a corrupted and alienated creation

If, as is argued here, that which we call ‘natural’ evil, is an expression of the
‘fallenness’ or better, the corruption of creation by forces that run counter to
God’s purposes for his good creation, is there then a Scriptural mandate for

5 Swinburne R. ‘Natural Evil, American Philosophical Quarterly (1978) 15, 295-301.

6 Hick, J.H. Philosophy of Religion (2nd Ed.), New Jersey: Prentice-Hall (1973), p. 38. Elsewhere
he writes “..there remain other sources of pain that are entirely independent of the human will,
for example earthquake, hurricane, storm, flood drought, and blight...[which] seem to be built
into the very structure of our world...” p. 40. First discussed in Hick, ].H., Evil and the God of Love,
Macmillan, London (1966) p. 18.

7 op.cit. Hick, J.H,, (1973), p. 40.

8 There is currently some academic debate over whether increased rainfall might trigger vol-
canic eruptions. See: Farquharson, J.I. and Amelung, E. Nature (2020) 580, 491-495 and Poland,
M.P. et al. Nature (2022) 602, E7-E10. However, rainwater is unlikely to reach deep-seated
volcano magma-chambers.
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such a view?

However, before I turn to this topic, itis important to note that notall scholars
agree with the concept of a fallen creation. For example, Bethany Sollereder has
recently argued that ‘the natural world is unfallen, that she does ‘...not extend
the notion of sin into the non-human animal world, and that she does “...not
hold that the world is a frustrated creation.” She affirms that, apart from human
sin, creation is God’s good world, and all that exists does so in accord with
God’s purposes. The principal focus of her thinking is around animal suffering
which she regards as a ‘a highly-specialised evolved trait...because of its ability
to protect and provide a good life for the sufferer’!° In this view, the atonement
does not apply to non-human animals and the ultimate removal of suffering is
in the future, not in the present. In part, the debate around Sollereder’s work
hinges on the extent to which God has given freedom to all created beings and
whether or not they have the freedom to resist God’s purposes. Sollereder
argues that whatever ‘harms’ we might identify in the natural world, it ‘is
[still] God’s ‘very good’ world, and that none of these harms constitutes any
kind of resistance to the divine will’!! In contrast, Paul Fiddes has argued that
‘creation at every level has the capacity for both response and resistance to the
influence of the triune God.*? Further, Sollereder’s view of the atonement does
not sit comfortably with the interpretation of the reconciliation of ‘all things’
described in Colossians 1, as discussed below, and when her arguments are
extended beyond animal suffering to include human suffering and other forms
of natural evil such as the impact of tsunamis and other natural disasters, I find
them less persuasive, particularly in a pastoral context.

Holmes Rolston III explored a similar theme in a paper written in 1994
where he enquired ‘Does nature need to be redeemed?’*® In this paper he takes a
somewhat ambivalent view. He writes of the way in which the beauty and order
of creation is praised in the Hebrew Scriptures, stating ‘this does not sound like
a nature cursed and needing to be redeemed’. Even when there is ‘disorder’ in
the natural world he reads this as evidence of God’s love for the wildness of his
creation: ‘None of this suggests that nature is fallen and needs to be redeemed..
He goes on to argue that ‘if redemption means being saved from the guilt of
sin, then fauna, flora, rocks, and rivers have no guilt and cannot be redeemed’.
And yet there is a paradox, for he points out that although creation cannot be

9 Sollereder, B. in: Southgate, C., Fiddes, P.S., Lloyd, M., Messer, N., Sollereder, B.,, Wynn, M.R.
God, Struggle, and Suffering in the Evolution of Life, London: T&T Clark (2025), pp. 40, 46, 47.
10 op. cit, Sollereder, p. 97.

11 op. cit, Sollereder, p. 43.

12 Fiddes, PS,, in: Southgate, C., Fiddes, P.S,, Lloyd, M., Messer, N., Sollereder, B., Wynn, M.R.
God, Struggle, and Suffering in the Evolution of Life, London: T&T Clark (2025), p. 58.

13 Rollston, H. III, ‘Does nature need to be redeemed?’ Zygon: Journal of Religion and Science
(1994) 29, 210, 211.
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understood as sinful, ‘there is quite a list of candidate evils from which nature
might need to be redeemed: predation, parasitism, selfishness, randomness,
blindness, disaster, indifference, waste, struggle, suffering, death.'* This he
equates with natural evil suggesting that at least some nature is fallen.

In this section I explore two examples from the New Testament where
Scripture seems to imply that creation is in some way fallen. Whilst some might
argue that these ‘proof texts’ are well worn, Horrell has proposed that ‘they
offer a starting point for a re-reading of Pauline theology in which the status
and fate of the whole creation is given a central place.®

1. Creation corrupted (Romans 8)

One of the principal arguments for a fallen creation, as opposed to simply
the fall of humankind, is found in Paul’s letter to the Romans. In Rom 8:19-22
Paul highlights the cosmic scope of salvation, for in his use of the word ktisis
(vv. 19, 20, 21, 22, translated as creation), he is implying not just the human
creation but the entirety of the created order.’® He sets the scene by drawing
on the Jewish ideas of ‘this present age’ and the glorious ‘age to come. He uses
the imagery of a watchman eagerly scanning the horizon for a sign of the dawn
as a picture of the Christian church longing for a promised glorious future in
the face of their present suffering. In their yearning they are joining the whole
of creation ‘subjected to frustration’ and longing for its ‘liberation from its
bondage to decay’ Commenting on these verses, Hunt et al. (2008) write ‘Paul
introduces this story here to set the suffering and hope of the Christians at
Rome into a wider context, to depict their groaning and their hope as part of
a cosmic, and not merely local, drama.'” It is clear from these verses that Paul
sees that, at present, God’s good creation is not the way it should be or was

14 op. cit., Rollston III, p. 212. Here Rollston is reflecting on the ambiguity noted by many
authors and referenced in Isa. 45:7 that God can use the same agents on earth for good and for
harm. Such a discussion is beyond the scope of this present work but we as geologists need to
provide a more nuanced approach to the harmful impacts of, for example, volcanism. There are
volcanoes and volcanoes; some types of eruption are potentially more harmful than others and
some are more beneficial than others.

15 Horrell, D. G. ‘A New Perspective on Paul? Rereading Paul in a Time of Ecological Crisis’
Journal for the Study of the New Testament (2010) 33, 3-30. Accessed via ore.exeter.ac.uk/ar-
ticles, p. 14. He also points out that whilst the Romans and Colossians passages are central to
Paul’s cosmic view of salvation, they are not the only passages (see pp.16-18.) For a contrary
view, see: Bimson, ].J., ‘Reconsidering the “Cosmic Fall”’ Science and Christian Belief (2006) 18,
63-81.

16 op. cit, Horrell, p. 12.

17 Hunt, C, Horrell, D.G., Southgate, C. ‘An environmental mantra? Ecological interest in Ro-
mans 8:19-23 and a modest proposal for its narrative interpretation’ The Journal of Theological
Studies (2008) 59, 546-579.
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intended to be.

In detail, Paul speaks of the creation subjected to frustration (Rom 8:20) - a
word that seems to imply a state of frustrating emptiness or meaninglessness
in creation because it has been dislocated from the purpose for which God
created it. Paul goes on to write that creation is subjected to frustration...by the
will of the one who subjected it. Most commentators suggest that ‘the one who
subjected it’ is God, although the text does not directly refer to the Fall story of
Genesis 3, leaving this statement contested.!®

Extending his argument, Paul writes of ‘creation...liberated from its bondage
todecay’ (Rom 8:21). Again, the imagery suggests the groaning of a slave, longing
for release. The word for decay (phthora) is used in different passages in the
New Testament to variously describe the corruption or decomposition of the
body at burial, moral decay, or moral corruption leading to a corruption of the
Gospel message. Perhaps it is not too fanciful to view the corruption of creation
as analogous to the corruption of a computer hard drive by a malevolent virus.
In verse 22 of this chapter we read that ‘the whole creation has been groaning’
indicating again that Paul is not simply describing the plight of humankind, but
rather the whole of the created order, although it is important to note that in
these few verses there is no direct reference to the Genesis account of the ‘Fall’

Because of the brevity of this passage and the uncertainties in its
interpretation some authors have argued that we should exercise some
‘reticence...as to the nature of this futility and the manner of this liberation.?
In contrast, Tom Wright argues that this passage is absolutely central to Paul’s
arguments in Romans 8 for he uses the imagery of the Exodus in relation to
the creation itself - ‘creation...is in slavery at the moment, like the children
of Israel’ - although God’s plan was to ‘rule creation in life-giving wisdom,
through his image-bearing human creatures.?

2. Creation alienated (Colossians 1)

A second argument for a fallen creation comes from the discussion in the
first chapter of Paul’s letter to the Colossians where Jesus is described as the
one who reconciles to God the whole of the cosmos.?! Hence if the cosmos
needed to be reconciled to God, it must have been estranged. These verses

18 Southgate, C. The Groaning of Creation: God, Evolution and the Problem of Evil, Louisville:
Westminster John Knox Press (2008), pp. 95-6.

19 Messer, N. Selfish Genes and Christian Ethics: Theological and Ethical Reflections on Evolu-
tionary Biology, London: SCM (2007), p. 214.

20 Wright, T. Surprised by Hope, London: SPCK (2007), p. 114.

21 Col. 1:15-20.
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have been described as an early Christian hymn or poem?? in which the first
stanza describes the work of the old creation in which Jesus is the one in
whom, through whom and for whom all things were created. The final stanza
describes the new creation as a reconciled ‘old’ creation, in which Jesus ‘the
firstborn from among the dead’ has ‘reconciled to himself all things, whether
things on earth or things in heaven, by making peace through his blood, shed on
the cross.’® The concept of the reconciliation of ‘all things” implies there has
been an alienation from God, driven by a vigorous opposition and hostility to
His works which extends beyond humankind to include ‘all things’ - the whole
of the cosmos, physical and spiritual. This opens up the possibility that creation
itself is alienated from God. Whilst this understanding of the ‘cosmic’ extent of
Jesus’ saving death and resurrection has long been known,* recently a number
of scholars have applied this understanding of the atonement specifically to the
subject of creation care,? arguing that the scope of Christ’s atonement is much
wider than the private, personal salvation that has been traditionally taught in
some evangelical churches.

Richard Bauckham in his discussion of the Colossian hymn comments that
‘the inclusion of the whole created world in both creation and reconciliation
could hardly be more emphatically stated. The scope of reconciliation is as
wide as the scope of creation./?® And, ‘The Christ who created all things and
for whom they were created, the Christ who holds everything together, is the
Christ who can and does reconcile all things...This means that the Gospel story
- the story of the life, death and resurrection of Jesus - is focal and decisive for
all creation.?” and ‘the whole creation whose harmony has been disrupted by
the violence of those who are alienated from their creator, is brought into a
state of peace by the reconciliation of those creatures.”® Bauckham also adds,
importantly, in case the concept of a ‘cosmic Christ’ be misunderstood, that the
Colossian hymn ‘is not an invitation to think of a cosmic Christ who is bigger
than Jesus but to recognise the universal significance precisely of Jesus Christ,
the man in who the fullness of God was pleased to dwell’

Developing this understanding of a cosmic reconciliation but with slightly
different vocabulary, Chris Doran, in his discussion of God as the Redeemer,

22 Bauckham, R. Bible and Ecology: Rediscovering the Community of Creation, London: Darton,
Longman and Todd (2010), p. 152.

23 Asimilaridea is found in Eph. 1:10.
24 From Irenaeus of Lyons in the second century onwards.

25 For example: Wright, N.T. Creation Power and Truth, London: SPCK (2013); Bookless, D. Pla-
netwise Nottingham: IVP (2008); Doran, C. Hope in the Age of Climate Change, Eugene: Cascade
(2017); op. cit., Bauckham; op. cit., Southgate.

26 op. cit. Bauckham, p. 152.
27 op.cit, p. 154, 55.
28 op.cit., p. 156.
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comments on these verses as follows: “..in Christ the work of creation and
redemption are components of a singular divine plan and in Christ creation
and redemption are cosmic in scope./? In other words, God’s plan for this
planet is not to destroy it but rather, just as He is its creator so also He is its
redeemer and we should not seek to separate the scope of God’s creative acts
and His redemptive acts. With this in mind, when we remember the events
surrounding Jesus’ death on the cross, we read in Matthew’s gospel how at the
time of his death the sky was darkened and there was an earthquake.?* Even
the planet was responding to that great act of redemption.

These verses in Colossians provide us with a more expansive view of
salvation which has huge implications for the way we think about our planet,
and in the context of this paper, the impacts of anthropogenic climate change.
In his book Planetwise: Dare to Dare for God’s World, Dave Bookless writes
‘When Jesus died on the cross, he did so to restore all the relationships that
had been broken by the fall. Through his Son God bore the full cost of the evil
and selfishness that have been unleashed throughout history and across all
creation. The creator became the crucified, in order to bring the whole creation,
made and sustained in love, back into restored relationship with himself.3! In
other words, to reconcile a fallen, dysfunctional, physical creation.

Central to this discussion are the words ‘all things’ (Col 1:10),3? words which
appear six times in this short passage. We read that Jesus’ work on the cross was
to ‘reconcile to himself all things, whether things on earth or things in heaven.’
The commentator Herbert Carson writes of this verse ‘It is significant that Paul
does not say “all men”...but “all things.” The phrase is indefinite and suggest
the completeness of the plan of God. Not only is sinful man reconciled, but the
created order...will share also in the fruit of the mighty act of atonement on the
cross.®? Similarly, Dave Bookless points out that ‘the Greek word for “all things”
((ta) panta) is completely inclusive. It includes things in both heaven and also
here on earth, the same earth that was cursed in Genesis 3.3* Elsewhere, Paul
writes of Jesus as the one who conquers death and all negative forces so that
‘all things’ are subject to him - an image of a great cosmic victory.®> Peter, in
Acts 3:21, speaks of the time when God will restore all things. Further, we find
the expression ‘all things’ in the book of Revelation where John describes his

29 op. cit.,, Doran, p. 47.
30 Mat. 27:45,51.

31 op. cit., Bookless, p. 71.
32 Also, Eph. 1:10.

33 Carson, H. The Epistles of Paul to the Colossians and Philemon, London: Tyndale Press
(1960), p. 47.

34 op. cit.,, Bookless, p. 71.

35 Edwards, D. ‘Christopher Southgate’s compound theodicy: Parallel searchings’ Zygon: Jour-
nal of Religion and Science (2018) 53, 687; 1 Cor. 15:27.
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vision of worship in the heavenly throne room. The heavenly congregation
acknowledge God as the one who created ‘all things’ (Rev 4:11) - the entire
created order, the earth, its oceans and atmosphere and all their inhabitants.
Writing specifically about the animal creation, Richard Bauckham states ‘the
frequently occurring phrase “all things” (ta panta) is certainly designed to
include all creatures...While it is understandable that some readers of the New
Testament get the impression that it is much less interested in the non-human
creation than the Old Testament is, this impression is at least partly the result
of not giving sufficient weight to the inclusive reference such as “all things”’3¢
Similarly, Christopher Southgate, also with a focus on the non-human living
creation, implies a model of the atonement in which ‘the cross and resurrection
inaugurate a great era of redemption for the non-human creation...[which]...
cannot rest only on the free choice of the creatures who are the beneficiaries.*’

In summary, these two New Testament passages indicate that Paul’s
understanding of the created order was that it has been corrupted and alienated
from its maker and that Jesus, in his death and resurrection, has made a way in
which there will be a release from this corruption and a reconciliation of that
which was alienated. From this I am inferring that what we now describe as
natural evil finds its root in the corruption of God’s creation and its alienation
from God.

Natural evil pre-dates the ‘Fall’

As we have seen above, a direct consequence of creation reconciled is that
it was once alienated. In other words, not only do humans exist in state of
broken relationship with God, but so does the whole of creation. This is entirely
consistent with the Genesis account. Adam and Eve in the Garden of Eden defy
God’s instructions and end up alienated from Him and excluded from the
garden. The relationship with Himself that God had intended for humankind
was destroyed. However, the impact of this relational breakdown is much
greater than just the alienation of humankind from their creator. For not only
is humankind fallen but creation too is dislocated from God’s purposes.

But what exactly does it mean to view creation as corrupted, alienated and
dislocated from God’s purposes? As already noted, a very common reading of
the Garden of Eden story is that Eden was a place of perfection; a paradise in
which there was no pain, no violence or animal predation, and no disease or
death. And yet this cannot have been the case. We know from studies in geology
that life and death have been on our planet for a very long time since we have
evidence of death in the fossil record from as far back as 500 million years ago.

36 op. cit, Bauckham, p. 142.
37 op. cit., Southgate, p. 76.
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We find the hard shells of creatures whose living relatives we can recognise
today preserved in the rock record. Before 500 million years ago there was still
life on earth, but it was much simpler and more delicate, and consequently less
well preserved. In full, the record of life and death on earth goes back to atleast
3.5 billion years ago and maybe even earlier.3® Life and death have been part
of the history of our planet almost since its inception and were integral to the
development of all living things.

A particularly striking example is the description of a dinosaur ‘graveyard’
in Alberta, Canada where 72 million years ago a massive herd of dinosaurs
was wiped out by what was probably a flash flood.*® There are also details of
disease in the fossil record. For example, some dinosaurs suffered from bone
cancer, as recently reported in the Lancet*® Further there is evidence from
both dinosaur stomach contents and from dinosaur bones, which show bite
marks, that some dinosaurs were carnivorous, indicating that scavenging and
possibly predation has been part of animal life for tens of millions of years.*!
In the Langebanweg West Coast Fossil Park in South Africa there is evidence
of scavenging by sharks of the carcases of whales from 5 million years ago.*?
In more recent geological time, in the era of early human existence, we know
from cave paintings and from fossil hominid skulls that there was inter-human
violence long before the emergence of modern Homo sapiens. Nohemi Sala and
colleagues describe a human skull from southern Spain dating from the middle
Pleistocene (ca. 430,000 years ago) showing two depression fractures in the
frontal bone which they interpret as the result of blunt force trauma.** This
evidence from palaeontology therefore indicates that predation, death and
disease in the animal world have existed for a very long time and so must have
been part of the natural order prior to the Fall.

In addition to these very specific instances of pain and death from the fossil
record there have also been five well documented mass extinction events
through earth history at 440, 370, 250, 200 and 66 million years ago. In these
events between 70-96% of all living organisms on earth perished, further

38 Rollinson, H. Early Earth Systems, Oxford: Blackwell (2007), pp. 215-42. Mirjam Schilling
has pointed out that viruses may pre-date single-celled organisms and so are extremely ancient
in their origin. Schilling, M. ‘A virocentric perspective on evil’ Zygon: Journal of Religion and
Science (2021) 56, 23.

39 Walking with dinosaurs: Mystery of Pachyrhinosaurus mass grave in Canada - BBC News
40 Ekhtiari, S., et al. ‘First case of osteosarcoma in a dinosaur: a multimodal diagnosis’ The
Lancet Oncology (2020) 21, 1021-22.

41 Lei. R, et al. ‘Bite and tooth marks on sauropod dinosaurs from the Morrison Forma-
tion’ Peer] (2023) 11:e16327 https://doi.org/10.7717 /peerj.16327

42 Govender, R, Chinsamy, A. ‘Early Pliocene (5 MA) shark-cetatean trophic interaction from
Langebanweg , western coast of South Africa’ Palaios (2013) 28, 270-77.

43 SalaN, etal ‘Lethal Interpersonal Violence in the Middle Pleistocene’ PLoS ONE (2015) 10,
€0126589. doi:10.1371 /journal. pone.0126589
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accentuating the significance of animal death throughout the history of our
planet and implying an excessive wastefulness of animal life.

From these observations, the fossil evidence outlined above calls into
question the view expressed by some Christian writers that the ‘Fall’ described
in the book of Genesis was a pivotal cosmic event before which there was
perfection and after which the corruption of death and decay entered our
world. Instead, this huge body of evidence from palaeontology suggests that
there was death on earth long before the ‘Fall’

The historicity of the ‘Fall’ is debated by scholars, some of whom seek to
combine evolutionary history with a historical fall, whereas others read
Genesis 3 and the doctrine of the fall non-historically.** However, whether or
not there was a historical ‘Fall, it cannot be the cause of those natural evils
as evidenced by palaeontology which pre-dated the emergence of modern
humans by millions or billions of years.

Natural evil is of course larger than animal suffering because it also includes
those devastating geological upheavals which create chaos in the natural
world. We know them today as hurricanes, storms, floods, earthquakes and
volcanic eruptions and these too have been present since the earliest ages of
our planet. The geological record preserves multiple evidences of all these
types of events occurring repeatedly throughout earth history, indicating that
these destructive forces are integral to the way in which our planet works and
has worked throughout its history.

Models which seek to explain the origin of natural evil

Any discussion of the origin of pain, suffering and death, both in the human
world and the non-human world leads us directly into the much larger and
complex theological topic of the origin of evil. In particular, this is pertinent to
the discussion of ‘natural evil’ - that is the evil caused by events in the natural
world such as earthquakes, tsunamis, disease, predation and death and which
cannot be attributed to a human cause. In the context of this study, natural evil
also includes the destructive impacts of climate change such as floods, storms
and hurricanes, wild-fires, sea-level rise and drought.

44 Contrasting views are found in the edited volume by Rosenberg, S.P. et al., Finding ourselves
after Darwin, Grand Rapids: Baker Academic (2018). For example, in chapter 13 (pp. 187-202)
Christopher Hays favours a non-historical approach to the ‘Fall, writing: ‘one can elaborate a
compelling account of concupiscence (and thus the universality of sin) without appealing to an
Adamic fall’ (p. 202). In contrast, in chapter 10 (pp. 143-159) John Collins argues for a historical
‘Fall:’ ‘sin is an alien intruder into God’s good creation and entered into human experience
at some point in the headwaters of human history.” (p. 159). Similarly, Wenham, G.J. in Word
Biblical commentary Vol 1. Genesis 1-15 Texas: Word Books (1987) argues for a proto-historical
‘Fall’ (p. 91).
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Typically, there are four competing, in part overlapping, schools of thought
which seek to explain an originating cause for natural evil.*®

1. Natural evil derives from creaturely opposition to the will of God

The theologian Michael Lloyd argues that ‘we must locate the cause of such
suffering in some other will than the divine will - in the will of a creature
rather than that of the creator...[and so]...we have to find a plausible way of
suggesting how the universe came to have a character that is so at variance
with the intentions of its creator’*® He ‘draw[s] on the Jewish/Christian
tradition of the fall of the angels, and suggest[s] that, so inter-related are the
different dimensions of reality, a deviation from the divine will in the spiritual
dimension could have occasioned disruption of the intended harmony of the
natural world.*” The pastor/theologian Greg Boyd espouses a similar view,
emphasising the potential misuses of freedom given to all created beings,
citing not only New Testament sources but also the writings of the early Church
Fathers: ‘Natural evil was explained as resulting from these spirits rebelling
against God and thus abusing their authority over creation’ and ‘everything
in nature that obviously looks contrary to God’s character appears that
way because it is contrary to God.*® In a similar vein, the Eastern Orthodox
theologian David Bentley Hart extends this argument to encompass human
suffering. In his reflection on the Indian Ocean Tsunami of Boxing Day 2004,
an event which killed over a quarter of a million people, he argues that such
a tragedy originates with spiritual forces - the principalities and powers of
Eph 6:12 which are resistant to God’s will and his purposes. He writes: ‘In
the New Testament, our condition as fallen creatures is explicitly portrayed
as a subjugation to the subsidiary and often mutinous authority of angelic
and demonic “powers” which are not able to defeat God’s transcendent and
providential governance of all things but are certainly able to act against him.*

45 For avery detailed discussion see: Boyd, G.A. Satan and the problem of evil, Downers Grove:
IVP (2001) pp. 242-92.

46 Lloyd, M. ‘The fallenness of Nature: Three nonhuman suspects’ In Rosenberg, S.P. et al.
(eds.) Finding ourselves after Darwin. Chapter 17. Grand Rapids: Baker Academic (2018), pp.
262,261, 263. There is also support for this model from Hays (Same volume, p. 202)

47 op. cit.,, Southgate, p. 16. Footnote 12 (p. 15) cites other authors who espouse this view.
‘There is a long-standing witness to that idea in the Christian tradition, with some biblical
roots.’ (Messer, in Southgate et al, (2025), p. 90.

48 op. cit.,, Boyd, pp. 294-5. Boyd discusses natural evil in the context of his wider understand-
ing of evil within his “Trinitarian warfare theodicy’

49 Hart, D.B. The Doors of the Sea: Where was God in the Tsunami? Grand Rapids: W.B. Eerd-
mans (2005), p. 65.
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2. Natural evil is a fundamental property of our physical world

A number of authors have suggested that what we consider as natural
evil is a fundamental property of the physical world, a property which was
inbuilt from the very beginning. The theologian Austin Farrer has argued that
‘if God was pleased to create a physical universe, he was sure to set going an
infinity of forces...mostly devoid of intelligence, and acting on one another in
accordance with the limited principles incorporated in each. Such a universe
must inflict accidental damage on the systems it contains; a damage which
is the essential form of physical evil.*° Similarly, molecular biologist Denis
Alexander has argued that ‘biology is a package deal,*! meaning that if we
have carbon-based life, then death, pain and harmful mutations are part of the
deal. Or, with John Polkinghorne, God has given the natural world a freedom
which means that ‘creatures are allowed to make themselves.*? In other
words, God has built into the natural world a process, in Polkinghorne’s terms
a freedom, but that He (God) distances himself from the detail of the creative
process.

3. The only way argument

A particular problem presents itself when we consider the violent nature
of the evolutionary process - predation, death, extinction and the waste of
animal life. Christopher Southgate’s explanation for the origin of these natural
evils (or to use his preferred term, ‘creaturely disvalues’) is that ‘the sort of
universe we have, in which complexity emerges in a process governed by
thermodynamic necessity and Darwinian natural selection, and therefore by
death, pain, predation and self-assertion, is the only sort of universe that could
give rise to the range, beauty, complexity and diversity of creatures the Earth
has produced.®® Further, ‘there is no “less costly and painful” way to bring about
this sort of world, and ‘if a loving God could have found a less costly and painful
way, such a God would have done so.** However, an additional and essential
part of this argument is that God has entered into the evolutionary process, the
pain and the groaning of an imperfect creation, by co-suffering along with the
creative process. The extreme expression of this co-suffering is seen in Jesus’

50 Farrer, A. Love Almighty and Ills Unlimited: an Essay on Providence and Evil, London: Collins
(1962), pp. 59-60.

51 Alexander, D. Creation or Evolution. Do we have to choose? Oxford: Monarch Books (2008),
p. 279.

52 Polkinghorne, ]. ‘Scripture and an evolving creation’ Science and Christian Belief (2009) 21,
163-73.

53 op. cit., Southgate (2008), p. 29.
54 op. cit., Southgate (2025), p. 32.
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sacrificial death on the cross.®®
4. Mysterious Fallenness

In this understanding of natural evil, evil exists in creation for which God is
not to blame, but of which the cause is ultimately mysterious. This has been
argued by Nicola Hoggard Creegan using the metaphor of the parable of the
wheatand the tares - ‘an enemy has done this’ - to demonstrate the unexplained
coexistence of beauty and suffering in the natural world particularly as
embedded in the process of evolution.*® This argument is similar to the work
of Celia Deane-Drummond on ‘Shadow Sophia’ - ‘a way of imagining the full
weight of negative forces at work in the world that [ am persuaded are counter
to rather than in alignment with God’s creative goodness.>’

However, with the ‘fundamental property’ and ‘only way’ arguments there is
a problem, for each calls into question the goodness of the creator. In the case
of the suffering associated with the processes of evolution, Neil Messer has
commented ‘There are at least prima facie reasons, then, to think that suffering
and destruction associated with the evolutionary struggle for existence are not
what the Christian tradition means by calling the creation “very good”’*® In a
recent discussion of his ‘only way argument, Southgate notes that it implies ‘a
constraint on the power of God’ and an ‘implicit willingness to accept struggle,
violence and suffering as elements in God’s creative purposes,*® and that the
non-human creation ‘manifest(s) a certain resistance to the purposes of God,
and whether that might be seen in the activities of parasites, cancers, and
viruses...[which]..might have an ultimate origin in a spiritual disaffection pre-
dating the creation itself.s°

55 op. cit, Southgate (2008), p. 16.

56 Hoggard Creegan, N. Animal Suffering and the Problem of Evil, New York: Oxford University
Press (2013), p. 6.

57 Dean Drummond, C. ‘Perceiving Natural evil through the lens of divine glory? A conversa-
tion with Christopher Southgate’ Zygon: Journal of Religion and Science (2018) 53, 806.

58 Messer, N. ‘Evolution and Theodicy: How (not) to do science and theology’ Zygon: Journal
of Religion and Science (2018) 53, 830.

59 op. cit., Southgate (2025), p. 39.

60 op. cit.,, Southgate (2025), pp. 33-4. He adds: ‘1 would not want to go far in asserting such
a power. It cannot be a power comparable with that of the creator of all existents ex nihilo. But
perhaps the consequences of some freely chosen angelic rebellion, in terms of a temptation
of physical creatures towards resisting the direction of God’s creative will, can be seen on the
margins of the evolving world. Perhaps those consequences might even extend to the appar-
ently disproportionate viciousness of some animal strategies, such as coordinated murder,
infanticide and rape in chimpanzees. In such a view, God still bears the ultimate responsibility,
but the origin of some disvalues lies in God’s decision to give spiritual forces the power to tempt
created entities to resist God’s will’ (p. 34).
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Here I incline towards the creaturely opposition view of theologians such
Michael Lloyd, David Bently Hart and Greg Boyd,®! for this is a view which is
completely consistent with the goodness of God and the concept of creaturely
freedom and thereby the freedom to resist God’s will. Further, it concurs with
the biblical view of principalities and powers of which, admittedly we only hear
a whisper. I would agree with Neil Messer that ‘evolutionary evils are what
God says “No” to. God is against them; they do not correspond to God’s good
purposes for creation; God has decisively acted against them in Christ; God
promises a new creation free from them’®? and I would extend this statement
to encompass all types of Natural evil. Such a view also validates our natural
instinct to protest against suffering, for God too shares our sense of outrage at
suffering and injustice. This is amply illustrated in the life and ministry of Jesus
who sought to heal the bodies and minds of broken people, thereby giving us a
pastoral mandate to do the same.®?

Natural evil understood in terms of primeval chaos

The concept of chaos as found throughout the Old Testament reflects the
varied realities of an uncertain world into which God brings security (Ps. 24),
but at other times is himself the one who ‘stirs up the sea’ (Isa. 51:15). The
language of chaos is also used when there is a breakdown in the connection
between a right relationship with God and the fertility and flourishing of the
land (Hos. 4:1-3).

However, the idea of a primeval chaos dating from the time of, or before,
creation is more contested. In the creation account of Gen. 1:2, Wenham®*
translates the Hebrew as ‘Now the earth was total chaos, words that could
imply that God’s work of creation was to bring order out of disorder.®®> However,
theologian Simon Oliver, in his discussion of the concept of creation ex nihilo,
writes ‘God does not take chaotic matter and fashion it into an orderly and
rational universe; there are no prior materials out of which God fashions the
Universe.®® In contrast, biblical scholar John Goldingay argues, with reference
to Psalm 74, that ‘God won a victory at the Beginning, as one who effected a

61 op. cit., Lloyd; op. cit., Hart; op. cit., Boyd.

62 In op. cit, Southgate (2025), p. 90.

63 op. cit, Hart, p. 87.

64 Wenham, G.]. Word Biblical Commentary, Vol 1. Genesis 1-15, Texas: Word Books (1987), p.
15. Further, (p. 16) he adds that ‘darkness’ evokes everything that is anti-God.

65 Walton prefers the term ‘non-order’. See: Walton, ]. The Lost World of Adam and Eve, Down-
ers Grove: IVP Academic (2015), p. 27.

66 Oliver, S. Creation: a Guide for the Perplexed, London: Bloomsbury (2017), p. 35.
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great deliverance, and ‘the First Testament depicts God as involved in conflict
in connection with bringing the world into being.¢” Similarly, Routledge argues
that chaos represents the opposite of the created order - a scene of utter
desolation and ‘creation is a salvific act in which God rescues the cosmos from
chaos,®® although in contrast to contemporary Ancient Near Eastern creation
myths, chaos in Genesis 1 is passive rather than an active opposition to the
Creator. John Goldingay adds ‘At the beginning YHWH asserted authority over
all other powers in connection with creating the world’ although unlike a
Babylonian god, YHWH did not need to fight: He simply had to speak.*

So, given the varied interpretations of the creation account, is there evidence
elsewhere in the Old Testament for the existence of chaos forces, forces
opposed to God’s purposes? As John Goldingay points out, the writers of the
0Old Testament are clear that other deities exist, often referred to as ‘children of
gods/children of god, albeit not on the same plane as the God of Israel. As well
as being subordinate to God, they are different from Israel’s God, who is the
sole God with no possible beginning and no end. The Old Testament does not
tell us how these divine beings came into existence or even in what sense they
are ‘children of gods/children of god.”® These deities, originally designed to
support the true God and work in his heavenly council, may not always exercise
their responsibility in the right way. In Psalm 82 we read of God presiding over
his heavenly council, ‘the gods, and rebuking them for not fulfilling their duty
of care to the weak and fatherless. This suggests that these heavenly aids have
taken wrong decisions and are supporting the wrong structures in society by
showing ‘partiality to the wicked.”*

Elsewhere in the Old Testament images of this primeval chaos are
represented by the sea, which to the nation of Israel was seen as a terrifying
and destructive force. But in His acts of creation, as we read in Job 38:8-11,
God sets limits on those forces: ‘This far you may come and no further,’ echoing
God’s work described in Genesis 1 of limiting the extent of the oceans. Again, in
Job 40 and Psalm 74 we encounter a different symbol of chaos, the enigmatic

67 Goldingay J. Old Testament Theology: Volume 1 Israel’s Gospel, Downers Grove: IVP Aca-
demic (2003), pp. 65-6.

68 Routledge, R. ‘Did God create chaos? Unresolved tension in Genesis 1:1-2" Tyndale Bulletin
(2010) 61, 69-88. Routledge points out that there are two separate themes in tension in Gen
1:1-2: (a) that God is the originator of all things (often expressed as creatio ex nihilo); and (b)
that God is a God who brings order out of disorder/ chaos. Further, he points out, the writer of
Genesis does not attempt to resolve this tension.

69 Goldingay . Old Testament Theology: Volume 2 Israel’s Faith, Downers Grove: IVP Academic
(2016) (loc. 807, Kindle Ed.)

70 Goldingay ]. Psalms, Vol. 1. Baker Commentary on the Old Testament, Grand Rapids: Baker
Academic (2006), p. 416.

71 op. cit,, Boyd, p. 34.
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character Leviathan, the chaos monster, ‘a personification of those forces
in nature that threaten the order of God’s creation.”? This imagery paints a
picture of powers which are opposed to God’s work and are in rebellion against
Him, but whose powers He has restrained and limited. He keeps the monster
on a leash. This theme continues into the New Testament where we read of
opposition to the work of God’s kingdom from ‘the powers of this dark world,
the spiritual forces of evil in the heavenly realms’ (Eph. 6:12), making us aware
that, whilst constrained, these forces are not yet completely destroyed. Their
total destruction is reserved for the end of time.

Applying these ideas to climate change, we read in Isaiah 24 an account of the
total devastation of the earth, an overwhelming environmental disaster, which
has resulted from human sin and, although the focus is primarily on human
wickedness, there is a hint that there is something more going on. In Isa. 24:21
we read that ‘the Lord will punish the power in the heavens above’ of which John
Goldingay writes ‘these lines move onto a different plane...involvement of a
supernatural force in the transgression on the earth.”

Scripture says little else about these primeval destructive forces committed
in their opposition to God’s work, but their existence provides a helpful way
of approaching the origin of natural evil. Creation is fallen because there are
elements in the cosmos which are opposed to the work of the creator. It is
because of these rebellious elements that there is suffering in our world, a view
which is consistent with the scientific, palaeontological evidence discussed
above. Michael Lloyd, building on the work of Eric Mascall in the 1950s, has
argued that the most probable explanation of natural evil, is that there was a
Fall prior to the Fall. He has proposed that prior to the fall of humankind in the
garden of Eden there was an earlier fall which was an angelic rebellion against
God. He quotes Mascall: ‘it seems reasonable to suppose that defection and
rebellion in the angelic realm will drastically disorder the material world and
that its development in accordance with God’s purposes will not entirely be
frustrated, it will be grievously hampered and distorted.” C.S. Lewis, in his book
The Problem of Pain, makes a similar point when discussing animal suffering
and suggests that before the existence of humankind there was a malevolent
power that was at work in the animal kingdom.” Although one amongst many
current views,’® Lloyd’s approach has much to commend it. As he points out,
it is completely consistent with the goodness of God and, as noted above,

72 op. cit, Bauckham, p. 60.

73 op. cit., Goldingay, loc. 1091.

74 op. cit, Lloyd, p. 273; and Mascall, E. Christian Theology and Natural Science: Some Ques-
tions and their Relations, London: Longmans (1956). Boyd (op. cit., pp. 70, 120) cites Scripture
references in support of the idea of an angelic rebellion.

75 Lewis, C.S. The Problem of Pain, London: Fontana Books (1957), pp. 123-4.

76 See the extensive discussion in op. cit. Southgate 2025, pp. 11-70.
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validates our natural instinct to protest against suffering. However, other than
the few hints from Scripture discussed above, there is little more that can be
said about the origins of natural evil and we are left with a sense of mystery.

However, there are two dangers which arise from this line of reasoning and
which are important to point out. First, the existence of these malign forces
opposed to God’s creative work must not lead us into a form of dualism,”
where we begin to question God’s sovereignty. The Old Testament teaches that
God is sovereign and that He controls and limits the power of these other ‘gods.
The imagery of the Old Testament is not the continuing threat posed by chaos,
but God’s victory over it. Chaos may return, but that too is under God’s control.
In this light, it is therefore helpful to consider the account of Jesus rebuking
the storm on Lake Galilee (Mark 4: 35-41). This story of the sea echoes the
forces of anti-creation seeking to overwhelm God’s good creation. ‘So when
Jesus rescues the disciples from the storm, we are witnessing God’s sovereign
power being demonstrated. Jesus assumes the role of God’s agent defeating the
forces of chaos.”® Secondly, as has been pointed out by Michael Loyd,” there is
the danger of abusing the concept of the demonic and overplaying the causes
of chaos in the natural world, particularly at a micro level.

Climate chaos

Climate change is the outcome of the human mismanagement of our planet
and this mismanagement is the combined product of human greed, decades
of inaction, the lies that have been told which deny the evidence for human
responsibility for climate change, and the abrogation of responsibility to
steward the earth by a large section of the Christian church. Whilst it is possible
to view this mismanagement as purely a moral evil, given that the impacts of
moral evil can have far-reaching effects, here | am arguing that in the case of
climate change there is something more. | am proposing that in this instance
human ‘sin’ appears to have unleashed forces of chaos whose principal
character is the destruction of God’s good creation. We see increased flooding of
rivers and rising sea-levels, scorching temperatures, drought and the resulting
food scarcity, and storms and hurricanes of increased intensity leading to the
destruction of human life, animal life and the natural environment. This feels
like an undoing of God’s creation and the unleashing of the forces of anti-
creation. No wonder we read in Romans of creation groaning over the fragile

77 Although note: op. cit. Hart, p. 62: ‘“There is a kind of “provisional” cosmic dualism within
the New Testament: not an ultimate dualism. Early Christian doctrine on creatio ex nihilo was
developed precisely to resist dualism since at least the Council of Nicea. See: Oliver, S. Creation:
A Guide for the Perplexed, London: Bloomsbury (2017), pp. 35-59.

78 Wright, T. Mark for Everyone, London: SPCK (2001), p. 52.

79 op. cit., Southgate (2025), p. 22.
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state of the earth.

At the time of writing (late October 2025) Hurricane Melissa tracked through
the Caribbean. As a category 5 hurricane it was dubbed ‘the strongest storm to
ever hit Jamaica’ and in its train it has left a trail of death and chaos; the ensuing
devastation has wreaked havoc in the lives of people who are already poor.
Whilst we know that hurricanes have existed long before climate change was
an issue, meteorologists tell us that in a warming world increased evaporation
from the oceans massively amplifies the intensity of such events. Can we really
say ‘this is the way our planet works, get used to it'? Is this ‘wildness of creation’
advocated by Rolston® really God’s plan for his world?

[s it going too far to say that we know these phenomena by what they do?
These forces are opposed to God’s creative works. Richard Bauckham asks
‘as well as the damage that humans have done to creation, is there something
wrong in the natural world itself, irrespective of our human presence in it,
something that was wrong long before humans were there at all?’®! Similarly,
Sharon Dirckx in her book Broken Planet points out that the destructive forces
behind what we term natural evil are ultimately spiritual®? and, as Christians,
we should view them in this light. Mercifully we know that they are under
God’s sovereign control and one day they will be defeated for ever.

In short, [ am arguing that although God'’s creation is good, it is not perfect.
That is for the future. At the present time God’s creative work is incomplete,
unfinished. This may be understood if we consider that God’s act of creation
required Him to subdue creaturely, spiritual powers which were opposed to
his work so that he might bring order out of their chaos. However, whilst those
powers are constrained, they are not yet completely destroyed. Their total
destruction is reserved for the end of time. This allows us to understand natural
evil or the corruption of creation as an expression of the incompleteness of
God’s creative work. Here it is argued that the ‘natural’ disasters related to
climate change should also be seen in this light.

So, as | stated in my introduction, if this analysis has any merit, then it
requires that our approaches to climate change must shift to focus just as
much on spiritual aspects of the problem as on the scientific and policy driven
solutions. Further, even though structural sin is normally understood as those
harmful or unjust social, political, or economic structures which result from
sinful human choices, it is instructive to ponder whether such sinful cultures
are influenced by those powers and principalities that actively threaten the
natural order and which lie behind the climate chaos.

Hugh Rollinson is Emeritus Professor of Earth Sciences at the University of Derby.?®

80 op. cit., Rolston 111, p. 210.

81 op. cit, Bauckham, p. 160.

82 Dirckx, S. Broken Planet. If There’s a God, then Why are there Natural Disasters and Diseases?
London: IVP (2023).

83 I am indebted to Andrew Rollinson and three anonymous reviewers for their perceptive
and instructive comments on an earlier draft of this paper. | am most grateful for the time and

effort they gave to reviewing this work.
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CORRESPONDENCE

SY GARTE

A Response to ‘Models, Timelines, and

Unfalsifiability: A Scientific Appraisal of
the Recent GAE Hypothesis’ by Marcus
Ross

The Ross paper? critiques the genealogical Adam and Eve (GAE) hypothesis
put forth by S. Joshua Swamidass in his book The Genealogical Adam and Eve?
and other publications.?

In brief, the hypothesis states that it is not incompatible with current scien-
tific knowledge for God to have created a single human couple in recent human
history (between 10,000 and 6,000 years ago) who are the genealogical (not
equivalent to genetic) ancestors of all living humans. This couple, described
in Genesis 2, is not proposed to have been the first human beings, but was in-
stead part of an already existing human race created in the image of God, as
described in Genesis 1.

The paper by Ross makes some excellent points regarding the likelihood of
this idea being scientifically correct. Others have written about the theological
controversies stimulated by the GAE,* but this is not the focus of Ross’ critique.

The major underlying flaw in the Ross paper is a misunderstanding of the
nature of the GAE hypothesis. While almost all of the issues raised by Ross are
valid, none of them actually address the intent or nature of Swamidass’ idea.

The GAE hypothesis is clearly stated numerous times in his book, publica-
tions and talks, as being scientifically possible, and not as something that can
be empirically shown to be true. It is not unfalsifiable, as claimed by Ross, but
the entire point of the idea is that it is not falsified by any scientific knowledge
or theories. It is a model of science-theology integration, not a scientific hy-
pothesis.

1 Ross, M. ‘Models, Timelines, and Unfalsifiability: A Scientific Appraisal of the Recent GAE
Hypothesis’ Science & Christian Belief (2025) 37,131-151.

2 Swamidass, S.J. The Genealogical Adam and Eve: The Surprising Science of Genealogical Ances-
try, Lisle, llinois: InterVarsity (2019).

3 Swamidass, S.J. “The Overlooked Science of Genealogical Ancestry, Perspectives on Science
and Christian Faith (2019) 70, 19-35.

4 Madueme H. ‘Evolution and Historical Adam? A Provocative But Unconvincing Attempt.
The Gospel Coalition (March 2, 2020). https://www.thegospelcoalition.org/reviews/genealog-
ical-adam-eve-swamidass/
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This is in marked contrast to other ideas about Adam and Eve, such that they
were created as the first (and only) human couple 6,000 years ago. That idea
is falsified by the application of scientific knowledge regarding human genetic
diversity of modern humans, and the time it takes for such diversity to manifest
from an original pair of humans, as well as by the substantive evidence for hu-
mans existing much longer than 6,000 years ago. Such evidence easily declares
that hypothesis to be false.

While Ross maintains that the GAE is not falsifiable, at the same time he
attempts to falsify it. If he had been successful, then the GAE would be defunct
as a possible solution for the origin of humanity, consistent with science and
Scripture as with the example given above. But Ross fails in this attempt in his

paper.

The core issue that Ross discusses against the GAE is that of genealogi-
cal spread to all of humanity. The problem is isolated populations, of which
there are many. One of the best examples is Tasmania. Ross presents genetic
evidence that Tasmanians remained an isolated population for around 10,000
years after its original settlement.

However, a core insight of the GAE proposal is that genealogical ancestry
is distinct from genetic ancestry and cannot be directly measured by genetic
analysis. While it is clear that a major large-scale influx of non-Tasmanian
people did not migrate to the island in that time period, all it takes is one or
a handful of intrepid individuals to reach the island and breed with the local
population to eventually lead to a uniform alteration of the population genea-
logical ancestry, which need not be detectable by genetic analysis.

In fact, the probability that a handful of breeding people made it over to
Tasmania during the 10,000 years of supposed total isolation cannot be ruled
out, and Ross is correct that this aspect of the idea is non-falsifiable. However,
in most cases, previous assumptions of extreme population isolation have been
found to be exaggerated, and sometimes even proven false, as for native Japa-
nese and Icelandic populations.®

Ross claims that this lack of falsifiability of a genealogical, rather than a de-
tectable ancestry of Tasmanians from outside, suggests that ‘there is no reason
to consider the proposal as anything more than a conjecture!

I would suggest that rephrasing the ‘GAE hypothesis’ as the ‘GAE conjecture,
is worth considering. Conjectures in mathematics and science may be partially
unfalsifiable and often lack sufficient strong confirming evidence to become a
hypothesis or theory. The supersymmetry conjecture is one example.

5 Kawali, Yosuke, et al. ‘Exploring the genetic diversity of the Japanese population: Insights
from a large-scale whole genome sequencing analysis. PLoS Genetics (2023) 19.12,e1010625.
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Ross also discusses the problems with using the Rodhe et al. model® for the
modern population genealogical common ancestry date. He describes more
recent data on factors of increased migration and larger population size which
were ignored by Swamidass. However, he also then graciously admits that such
factors make the date more, rather than less recent, which he finds puzzling,
but certainly does nothing to contradict or disprove the GAE.

Ross also correctly points out that the GAE consists of two pillars, only one
of which is related to science, while the other concerns the miraculous creation
of a human couple. Not only is this true, but as Ross points out, is agreed to by
Swamidass, and therefore does not belong in any argument against the GAE.

I believe it is theologically appropriate to treat the GAE conjecture as a novel
idea which allows for a useful interpretation of the words of Genesis that does
not clash with scientific reality. The same cannot be said for a reading of the
text interpreted to mean that Adam and Eve were the first humans who existed
approximately 6,000 years ago.

Sy Garte is Editor-in-Chief of God and Nature, the magazine of the American Scien-
tific Affiliation (ASA), and Visiting Professor at Rutgers University.

6 Rohde, D. Olson, S. and Chang, ]. ‘Modelling the Recent Common Ancestry of All Living Hu-
mans’ Nature (2004) 431,562-566.
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SAMUEL MCKEE
Engineering Language and Analogy is
Problematic in the Life Sciences

We have become dulled to the persistent use of engineering analogy in mod-
ern design arguments regarding the life sciences. References to cells, brains and
molecular systems as ‘code, ‘machines, ‘motors, etc. are so commonplace that
they have not only permeated but coloured the thinking of many in philosophy
and theology regarding how to properly assess aspects of the life sciences and
how we think about God’s role in nature.

It is unsurprising that most of the proponents of Intelligent Design (ID) and
those in the so-called ‘3™ way’ movement backed by Denis Noble are engineers,
computer scientists or philosophers. Biologists do not look at living systems in
this same way and are not trained as such. There is good reason for this - it is
not helpful. The cardinal sin of the life sciences is anthropomorphising. We are
not to see animals as ‘like us, nor are we to regard nature as doing things the
way we would do them. Such thinking is not fruitful, and it frequently leads us
either to dead ends or down the wrong path.

Furthermore, it did not help William Paley, whose watchmaker argument
ran headlong into Darwin’s and Wallace’s phenomenal presentation of Natural
Selection. Despite the failure of Paley’s case before theologians and philoso-
phers in the late 19" century against the evidence for evolution, proponents of
ID and the 3™ way still write as if it is 1802.

As a philosopher of science, I can point to a wealth of literature on how un-
helpful engineering/software analogies are to biology and chemistry. These
discussions are as old as they are rigorous. [ wish theologians and philosophers
of religion would take note of them. For example, this was raised by Boudry
and Pigliucci early on as a serious issue for the development of synthetic bi-
ology’ which was becoming unhelpful in communication (both internally and
externally). Where engineering and design metaphors can be helpful, this can
become unhelpful. These metaphors break down at the molecular level simply
because engineering systems lack modularity, predictability and clean input vs
output mapping.

Are genes really a ‘blueprint’ and is the genome a ‘recipe’? As always, anal-
ogy can be helpful for visualisation until it breaks down. We can walk headlong

1 Boudry M. and Pigliucci M. ‘The mismeasure of machine: Synthetic biology and the trou-
ble with engineering metaphors’ Stud Hist Philos Biol Biomed Sci. (2013) Dec; 44, 660-8. doi:
10.1016/j.shpsc.2013.05.013. Epub 2013 Jun 18. PMID: 23790452.
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into teleology and ascribe purposes and intentions in nature that fool us when
we try to utilise them. DNA is something of a language, but it is not a language
as human languages are - it is ultimately a series of chemical bases that can act
like a language.

The proof of this failure of analogy comes in practice, as synthetic biology
has shown. Boudry and Pigliucci explain that:

Despite impressive technological innovation, the prospect of artificially
designing new life forms from scratch has proven more difficult than the
superficial analogy with ‘programming’ the right ‘software’ would suggest.
The idea of applying straightforward engineering approaches to living sys-
tems and their genomes - isolating functional components, designing new
parts from scratch, recombining and assembling them into novel life forms
- pushes the analogy with human artifacts beyond its limits. In the absence
of a one-to-one correspondence between genotype and phenotype, there is
no straightforward way to implement novel biological functions and design
new life forms.?

This failure of straightforward mapping of genotype to phenotype annihi-
lates the linear claims of ID. When one says that they observe in the cell ma-
chinery, and that the only producer of machinery is a human mind, therefore
an intelligence must have produced the machinery, this is not merely sleight of
hand - it is shoddy reasoning. It is not deductive at all.

Stegmann® made the case a decade ago that the analogy of DNA as code (or
even information) is historically contingent. It is convenient but not literal.
These late-20"™ century claims helped to shape research programs, but they are
not ontologically accurate.” In particular, the analogy of software which is so
popular with religious apologists assumes in the hearer issues such as linear
reading, a stable syntax, and context-independence which are wildly problem-
atic. DNA exists within a heavily context-dependent biological process. It is
dynamic and involves processes such as epigenetics and interaction with its
environment.

With synthetic biology again, just before the pandemic, new guidance and
criticism came for the systems biology claims of Denis Noble and others re-
garding the use of language.® Modelling DNA using human engineering-type

2 op. cit. Boudry.

3 Stegmann, U.E. ‘Genetic coding reconsidered: an analysis of actual usage, Br ] Philos Sci
(2015) 67,707-30.

4 Kay, L. Who wrote the book of life? A history of the genetic code. Stanford: Stanford University
Press (1988).

5 Szymanski, E. and Scher, E. ‘Models for DNA design tools: the trouble with metaphors is
that they don’t go away, ACS Synthetic Biology (2019) 8, 2635-2641https://doi.org/10.1021

acssynbio.9b00302
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abstractions just doesn’t work. Correlations between sequence and function
are often oversimplified.

Meanwhile, others have raised the ethical question regarding the con-
sequences of seeing life in this artificial way.® For those critical of synthetic
biology as an enterprise, they start with the confusion of metaphor. Are we
engineers in the same sense as nature is? The metaphors are more trouble than
they are worth. Not only do they oversimplify biology, but they can breed a
false sense of control. Evolution is unpredictable and nature is a tinkerer.” Even
small mutations are able to radically alter outcomes, as those experimenting
with CRISPR-Cas9 have found.

Genetics is not one network, but a complex system of networks in interac-
tion with each other. Engineering is a top-down, human-directed vision and
approach. Biology, in stark contrast, is a bottom-up, historically contingent ap-
proach. Tinkering and engineering are opposites that do not attract. I do not
deny that metaphors have helped us solve problems, but they have clear limits.
One could say that the metaphors from engineering, in particular, have been
heuristically productive but ontologically misleading for the life sciences.

Long before these recent cautions, David Hume was questioning the use of
machine language in philosophy. Perhaps Paley would have done well to heed
him. During the interwar physics period, Eddington, Jeans and Milne clashed
over the place of mathematics as a divine language. Eddington saw this simply
as replacing the Victorian ideal of God as master engineer with a God fashioned
by relativity as a master mathematician. To him this was not progress, but in-
stead very unhelpful for a public trying to understand the new physics.

I would urge us to steer clear of calling living systems codes, engines, ma-
chines and the like, and instead at least preface our claims with ‘acts like... or
‘works like.. Not only will we steer clear of anthropomorphising but we will
be consistent with better practice in philosophy of science. Furthermore, we
will not be misleading religious and non-religious listeners into shoddy argu-
mentation.

In moving rapidly forwards into the next great leap of genomic medicine,
conceiving of genetics as a programme may become less and less helpful for
both scientists and philosophers.® The theologians would do well to take pru-
dent caution. Ironically it breeds the reductionism that ID proponents are so
keen to criticise.

Samuel McKee is Associate Tutor in History and Philosophy of Science, Manchester
Metropolitan University, and doctoral researcher in cancer genetics, University of
Reading.

6 Boldt, ]. ‘Machine metaphors and ethics in synthetic biology. Life Sci Soc Policy (2018) 14, 12
https://doi.org/10.1186/s40504-018-0077-y

7 Jacob, F. ‘Evolution and tinkering. Science (1977) 196, 1161-66.

8 Keller, E.F. The Century of the Gene. Cambridge: Harvard University Press (2000).
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SAMUEL MCKEE
Philosophy of Science, Theistic
Evolution and Design

It has become popular in the past two decades to hear the discipline of
philosophy of science invoked against the life sciences. A repeated trope by
critics of evolution or science by religious thinkers and influencers is to use
philosophy of science as a wedge against trusting the findings of science and
the conclusions of scientists, or to establish doubt; as if one needs to take what
scientists say with a pinch of salt. Nowhere is this truer than with critics of
evolutionary biology, palaeobiology, geology or origin of life research.

Philosophy of science can be a terribly misunderstood discipline. It is a very
distinct branch of philosophy that, speaking from experience, has little con-
nection to other branches of philosophy. Because philosophy and theology are
the most popular disciplines in religious apologetics, in stark comparison to
the sciences, philosophy of science is naturally seen as a bridge discipline for
engaging faith with the sciences. Furthermore, it is seen as a friend and ally
against the claims of atheists and critics of religion in the sciences. However, as
is often the case, modern philosophy of science is a dynamic, moving field that
is reflecting on the latest findings of sciences (which are booming,) such as is
the case with the life sciences at present. Being a relatively young professional
discipline, critics of evolution or proponents of creationism or design may
be slightly familiar with the famous names in philosophy of science such as
Thomas Kuhn, Karl Popper or Imre Lakatos. Philosophy of science runs much
deeper than the findings of these names. Furthermore, philosophy of biology
and philosophy of physics are very much their own disciplines today.

On reflection, philosophy of science is abused tremendously and invoked
incorrectly by critics of science from religious apologists. Given that Stephen
Meyer has a doctorate in history and philosophy of science, and Professor John
Lennox references the discipline often, it is little surprise that religious crit-
ics of the sciences are attracted to the discipline as if it were an ally. Dr ].T.
Bridges, an Intelligent Design fellow at Southern Evangelical Seminary, has
tried to publicly leverage philosophy of science against evolution and in favour
of Intelligent Design. It has therefore become commonplace in recent years to
hear young, new apologists and religious critics of science claim the following:

Scientists are incorrect in their assertions because they are not trained in
philosophy of science (the assertion being that apologists are). Philosophy
of science functions as a blind spot.

If only scientists received basic training in philosophy of science they would
change their minds on issues such as evolutionary biology.
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Philosophy of science gives a place to design arguments that those in the life
sciences do not realise.

Philosophy of science is a serious challenge to the scientific status of evolu-
tion.

Whilst I cannot speak generally for the training of scientists in philosophy
of science, I did not find this to be the case myself. Science and philosophy are
very different disciplines with little in common in practice or outcomes. Aside
from this contention over training in philosophy of science, every one of the
four claims above is incorrect. Furthermore, the only names rallied in support
of these are the most famous ones and never today’s philosophers of science.
Indeed, you do not find modern philosophers of biology referenced. The only
possible exceptions are Michael Ruse, who is cited often in criticising Dawkins
but often forgotten as an outspoken critic of creationism and Intelligent Design
in particular, and Thomas Nagel (especially his book Mind And Cosmos) though
he is not a philosopher of science as such.

I shall briefly examine the most popular names in philosophy of science to
show that their alleged opposition to evolutionary biology and modern science
is unfounded. Karl Popper is cited in reference to his work on falsification. His
early questioning of evolution comes from his 1974 work Darwinism as a Meta-
physical Research Programme." However, Popper changed his mind completely
on evolutionary biology, and Natural Selection in particular, in his later work.
Just four years later, he said ‘1 have changed my mind about the testability and
logical status of the theory of natural selection...’ > He came to view Natural
Selection as a serious, hard scientific discipline worthy of its scientific status.
This is neglected or simply unknown by those in creationism and Intelligent
Design who often cite him as evidence that philosophy of science is their ally.
Elliott Sober has chronicled the journey Popper went through in changing his
mind?® and it does not read as one given to popular influence or peer pressure.
Indeed, Sober is a fine example of a modern philosopher of science of whom
religious critics are unaware.

Thomas Kuhn, author of The Structure of Scientific Revolutions,* is famous
for coining the phrase ‘paradigm shift’ in reference to how science grows, de-
velops and changes. Though often explicitly stated as otherwise, in his writing,
evolutionary biology is treated as a successful scientific discipline operating

1 Popper, K. R. Darwinism as a Metaphysical Research Programme.’ In: Schilpp, P. A. (ed.), The
Philosophy of Karl Popper. Open Court (1974).

2 Popper, K. R. Natural Selection and the Emergence of Mind. Dialectica (1978) 32:339-355.
DOI: 10.1111/j.1746-8361.1978.tb01321.x

3 Sober, E. Did Darwin Write the Origin Backwards?’ In From a Biological Point of View. Cam-
bridge: Cambridge University Press (1994).

4 Kuhn, T.S. The Structure of Scientific Revolutions. Chicago: University of Chicago Press (1962).
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within a paradigm. Most importantly, Kuhn never argued that evolution was
pseudoscience or unscientific. In his 1988 work Science as a Process,® David
Hull explicitly applies Kuhnian ideas to evolutionary biology as a fine example
of a fruitful paradigm shift in science.

Imre Lakatos never rejected evolution. Lakatos outlined good science as oc-
curring in successful research programs that operate in fruitful methodologi-
cal practice with clear outcomes. He called evolutionary biology a progressive
research programme in his major work® and never saw it otherwise. Although
not exclusively about biology, it lays out the criteria for progressive versus de-
generative research programmes. Michael Ruse, before his passing last year,
had discussed Lakatos’ approach to evolution as a research programme for the
better part of five decades.” Today, evolution is widely regarded by philosophers
of science as one of the best examples of a progressive research programme be-
cause it continually generates novel discoveries and predictions. [ cannot iden-
tify a single academic philosopher of biology or philosopher of science who
thinks otherwise. I do not think this can be seen as mere peer pressure among
philosophers of biology given the scope of academic space to write otherwise,
as well as how seriously this space is taken. Furthermore, these discussions are
now a century old.

Modern philosophy of biology is, unsurprisingly, strongly engaged with evo-
lution given the tremendous advances in the tools used for its examination in
genomics, ancient DNA, gene editing and experimental evolution. A good exam-
ple is Sober, who addresses common ancestry, hypothesis testing, likelihood,
evidence and prediction as a philosopher of biology.? One could also point to
Godfrey-Smith.®

Itis also crucial to appreciate that philosophers of science for a century have
been unanimous in their contention that neither creationism nor Intelligent
Design are science, that they fail to meet any and every demarcation criterion
for being sciences, and that they fail the scientific method in its every form.™

We must better utilise philosophy of science in our science and religion dia-

5 Hull, D. Science as a Process. Chicago: University of Chicago Press (1988).
6 Lakatos, I. The Methodology of Scientific Research Programmes. Cambridge, UK: Cambridge
University Press (1978).

7 Ruse, M. The Philosophy of Biology. London: Hutchinson. See also Ruse, M. (1982). Darwinism
Defended. Reading, MS, USA: Addison-Wesley (1973).

8 Sober, Elliott Evidence and Evolution: The Logic Behind the Science. Cambridge, UK: Cam-
bridge University Press (2008).

9 Godfrey-Smith, P. Darwinian Populations and Natural Selection. Oxford: Oxford University
Press (2009).

10 The best modern examples of this come from Ruse, but also Kitcher, P. Abusing Science: The
Case Against Creationism. Cambridge, MS, USA: MIT Press (1982).
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logue and be better educated to be more vigilant against its abuse by religious
critics of the sciences.

Samuel McKee is Associate Tutor in History and Philosophy of Science, Manchester
Metropolitan University, and doctoral researcher in cancer genetics, University of
Reading.
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Paul Allen & Flavia Marcacci (eds)
Divined Explanations: The Theological
and Philosophical Context for the
Development of the Sciences (1600-
2000)

Leiden: Koninklijke Brill BV, 2025. 321 pp.
hb £146.40 ISBN 9789004701885

The aim of this book seems to be to ex-
plore how scientific theories develop
through the interaction of scientists’ be-
liefs, theological, philosophical and meta-
physical, and their scientific imagination
and creativity. This is done through a
series of twelve case studies covering the
period 1600-2000.

After an introductory chapter, the book
is divided equally (in terms of chapters)
into two parts: Early Modernity - 19%
Century; and Twentieth Century. Some
chapters make for easier and more inter-
esting reading than others, which is to be
expected in an edited book.

Having started out as a mathemati-
cian I found chapter 5 on Bolzano par-
ticularly interesting. His name is famil-
jar to mathematicians because of the
Bolzano-Weierstrass theorem and his
other mathematical contributions. The
chapter discusses how Bolzano grounds
the existence of an actual infinity in his
understanding of God’s existence and
attributes. Bolzano even suggested the
existence of infinities of different sizes,
a notion later formalised by Cantor who
was aware of Bolzano’s work.

Chapter 7 on Social Darwinism and
Race is interesting in that it makes the
claim that ‘Christian interpretations of
Darwinism ... were insufficiently atten-
tive to Darwin’s implicitly Christian an-
thropology of human equality’(125) The
focus usually being on the implications of
his theory for divine creation and human
uniqueness. Darwin was committed to
the abolition of slavery based on his view

that all human beings are equal. Darwin
was not a social Darwinist! This chapter
suggests that had Christian churches
been less concerned about issues around
creation they could have used Darwin’s
views to counter the rise of so-called sci-
entific racism.

Another interesting chapter is Chapter
9 on Georges Lemaitre’s Primeval Atom
Hypothesis. It shows how his thinking
developed from an expanding universe
with no beginning to one with a begin-
ning (now commonly known as the
Big Bang). His thinking was not simply
theologically driven as he distinguished
between creation and beginning.

Other chapters in the second half of
the book cover the work of well-known
20™ century scientific and mathematical
luminaries such as Albert Einstein, Max
Planck, Kurt Godel and John Wheeler,
which made it generally more interest-
ing (to me at least). The first half of the
book discusses less familiar figures
such as Fortunato of Brescia, Francis-
cus Frabricius, Martin Schurig, Bernard
Bolzano and Pierre Duhem as well as
the more familiar ones of Descartes and
Darwin.

Overall, while the book contains some
fascinating historical information, it did
leave me wondering who its intended
audience is meant to be. The earlier
chapters seem to require the reader to be
familiar with various aspects of scientific
thinking across a range of topics in the
early modern period if one is to evaluate
the conclusions being drawn, which [ am
clearly not competent to do. Even with
the 20™ century figures one would need
to be familiar with some aspects of their
work which a non-expert (me) is unlikely
to have knowledge of. It seems to be a
book written by specialists for special-
ists, and not for the general reader.
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My major problem with this book, as
with many others on science and faith
that have been published over recent
years, is that it has little relevance to the
practising scientist; that is, to the average
reader of this journal. The conversation
on science and faith seems to have taken
an inward turn to become a conversa-
tion among science and faith (or science
and religion) academic specialists, in the
process becoming more ‘erudite’ and less
generally helpful. Therefore, I cannot rec-
ommend this book to readers of Science
& Christian Belief. In any case, at the price
being charged, it will only be affordable
to a limited number of university librar-
ies.

Prof. Meric Srokosz is an emeritus
fellow at the National Oceanography
Centre, Southampton, a former associ-
ate director of the Faraday Institute,
Cambridge, and the author with Re-
becca Watson of Blue Planet, Blue God:
the Bible and the Sea.

Andrew Ter Ern Loke
Natural Theology: A Reassessment

Abingdon, Oxon: Routledge, 2026. xx+309
pp. hb. £155.00. ISBN 9781032985619

Andrew Loke is an associate professor in
the Department of Religion and Philoso-
phy at Hong Kong Baptist University, and
a leading philosopher of religion. This
book is a tour de force, presenting a
wide-ranging study of natural theology.
Loke takes the classical position on what
natural theology is, namely what can be
known about God through observing the
natural world without any appeal to reli-
gious presuppositions. He traces back his
classical view to ancient Greece, and sees
it in theologians such as Augustine and
Aquinas. He is critical of other views such
as that of Alister McGrath who effectively
turns natural theology into a ‘theology
of revelation.” He is also critical of other
approaches contrary to the classical one,

such as presuppositionalism, fideism,
and reformed epistemology, although
milder forms may be compatible with
the classical. He follows scholars such as
James Barr (and myself) in arguing that
natural theology is affirmed in Scripture,
and he counters interpretations, such as
those of Karl Barth and Andrew Moore,
which deny this.

When it comes to natural theology in
practice, Loke uses deductive arguments
and is critical of scholars who use induc-
tive approaches, especially those who
deploy probabilistic (Bayesian confirma-
tion theory) arguments such as Richard
Swinburne and myself. He does, however,
seem to open a door when he says that
his arguments do not demonstrate ‘that
other possible hypotheses have zero
probability, only that they can be elimi-
nated if their probability is shown to be
low enough (p. 72, n. 9) - that indeed
can be done utilising Bayesianism. Also,
he affirms the usefulness of Bayesian
probability in justifying Ockham'’s razor
- parsimonious hypotheses are more
probable a priori than less parsimonious
alternatives. Moreover, he rightly sees, as
do Swinburne and I, the value of an evi-
dential two-stage process affirming first
what has been called ‘general revelation’
and secondly ‘special revelation’ (what
we term ‘natural theology’ and ‘ramified
natural theology”).

In his deductive approach, Loke is
utilizing a strong form of epistemic foun-
dationalism, which he competently reas-
sesses, criticizing those who deny this
approach, e.g., Willard Quine who adopts
coherentism instead. It is worth noting
that a theologian who rejects foundation-
alism is Alister McGrath, though adopting
the Nicene-Chalcedonian definitions as a
starting point might in fact be considered
a rather strong form of it. Loke is meticu-
lous and comprehensive with attention
to fine detail, e.g., he spends considerable
effort in countering those who deny the
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Law of Non-Contradiction (A and not-A
cannot both be true).

It is worth noting that the book is
much more devoted to philosophical and
theological matters of principle than of
the arguments of natural theology them-
selves, which the author has developed in
other of his writings, although these are
discussed to a degree. In particular he
uses the cosmological argument, and to a
lesser degree the teleological and moral
arguments. Moreover, the cosmological
argument is not simply a response to
the ‘Why is there something rather than
nothing?’ question, but some scholars
would say, the more debatable form
which focuses on a temporal beginning
to the universe, which Loke justifies from
paradoxes of infinite regress rather than
more uncertain cosmological theories.
For Loke the cosmological argument is
a deductively valid argument from true
premises (see pp. 70-71 for a concise
summary), a point he repeatedly makes
in justifying his approach when ranging
over and critiquing many epistemologi-
cal problems and alternatives. Among
the latter he notes how scientism and
verificationism cannot be justified by
their own criteria, and he shows how
relativist views of reasoning to meta-
physical claims (also relativism in moral
discourse) are self-contradictory.

Theologically, Loke argues against
apophaticism and the idea that we can-
not know anything about a transcendent
being. This includes a critique of Barth’s
rejection of analogia entis and embrace
of analogia fidei (the only knowledge we
have comes through faith in God’s revela-
tion of himself in Christ). His discussion
of analogy more generally, particularly
whether this be equivocal or (his pre-
ferred view), at least in part univocal, is
particularly helpful.

The author displays considerable self-
confidence in asserting the correctness
of his assertions against numerous major

scholars, and should perhaps heed the
warning he gives towards the end of the
book, namely that pride can impact the
views of both the atheist and the theist.
Nevertheless, with its panoramic assess-
ment of the field, the book will be a major
resource for all working in natural theol-

ogy.

Rodney Holder is former Course Direc-
tor of The Faraday Institute for Science
and Religion and a Fellow Commoner
of St Edmund’s College, Cambridge.

Yuen Kwok-Yung

My Life in Medicine: A Hong Kong
Journey

Hong Kong University Press, 2024, pb 268
pp. £16.98. ISBN 9789888842940

This book is an autobiography which
weaves together the author’s life as a
medical practitioner, the personal stories
of his elders and peers, and the hidden
world of epidemic outbreak control in
Hong Kong. What sets it apart are the au-
thor’s experiences, deeply rooted in Hong
Kong’s cultural and historical context,
which makes the narrative especially re-
freshing. Yuen Kwok-Yung became an in-
ternationally prominent academic, physi-
cian, and microbiologist during SARS and
COVID-19 and it is particularly intriguing
to discover his earlier life as a physician
and surgeon, as well as his efforts and
struggles as a researcher of outbreaks.

The book also offers striking insights
into the nature of outbreak investigation,
which requires thorough and conscien-
tious effort. In an outbreak, there can
be a lot of potential sources of the mi-
crobe - many samples have to be taken,
and every step of the process has to be
scrutinized. One of the most memorable
examples in the book is to discover Pseu-
domonas fluorescens on cooling packs in
the trucks transporting blood bags. Me-
ticulous thought and attention to detail
was required to figure out that the source
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of contamination was from the transport
of blood bags rather than the actual pro-
cess of blood transfusion.

Although detecting a positive sample
after rigorous investigation brings relief
and satisfaction, managing an outbreak
is not without obstacles. At the beginning
of the COVID-19 pandemic, the author re-
ceived multiple death threats due to his
advocacy for the closure of poultry and
wild game markets. On top of that, when
explaining the investigation process to
the public, the author also compared his
team to Sherlock Holmes, likening their
search for the origins of the viral strain
to a ‘crime scene’. However, this light-
hearted metaphor soon sparked a Medi-
cal Council complaint that threatened his
career. As is apparent from these instanc-
es, it certainly takes courage to withstand
immense public pressure and speak up
for the right course of action.

Apart from showing life ‘behind-the-
scenes of pandemic control, the book
also offers a glimpse into the author’s
life journey. He was first trained as a
physician, then as a surgeon at United
Christian Hospital. Later, he took a
leap of faith and switched to the newly
opened Department of Microbiology at
Queen Mary Hospital. Despite a career in
medicine, earlier in secondary school, he
was passionate about astronomy, which
providentially prepared him for the hunt
for novel viruses in a constellation of
pathogens in the future. Reflecting on the
author’s life trajectory, it is his diversified
experiences that made him a truly unique
physician-scientist. This reminds the
reader to stay true to themselves and em-
brace life’s opportunities - only then can
they live a life of passion and excellence.

Last but not least, the author’s love and
devotion to others is evident in both his
personal and professional life. The incli-
nation to help others and the willingness
to go the extra mile, contributed signifi-
cantly to his success. From empowering

sick peers to housing teens from troubled
backgrounds, the primary intent was to
see others improve or feel better. During
the pandemic, his dedication to discover-
ing the root cause left no stone unturned.
His endeavours to uncover potential
novel pathogens also prepared society
for, if not prevented, future outbreaks.
Such dedication is solely fuelled by the
desire to protect multitudes of families
from loss and suffering.

In summary, this book not only reveals
a less-known perspective of various
epidemics in Hong Kong, but it also dives
into the author’s personal journey, as
well as illuminates his devotion to medi-
cine and the people around him. A phrase
he wrote in the last chapter, encapsulates
his mentality: ‘Curiosity breeds inno-
vation, logic sets paths, perseverance
brings results, but only love endures.
Indeed, curiosity made him a lifelong
learner, logic helped him understand and
apply his knowledge, perseverance sus-
tained his efforts. But it was love for his
patients, for his community that made it
all worthwhile.

Ariel Tang is a third-year medical stu-
dent from the University of Hong Kong,
currently intercalating in Science and
Religion at The Faraday Institute for
Science and Religion, Cambridge.

Liza Abraham

Chemistry, Faith and Stewardship:
Uniting Biblical Wisdom with Scientific
Practice

Resource Publications (Wipf and

Stock), 2025. 123 pp. pb. £15. ISBN
9798385258055

Liza Abraham is an Associate Professor
of Chemistry, who is clearly passionate
about both her faith and the world of
chemistry. She strives to unite science
and faith, and her desire to integrate the
secular and sacred is evident throughout
this short book, in which she describes
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science research as a form of Christian
worship. She states that science always
points to God and draws us closer to him
(113) and at its best, it is more than dis-
covery, it is a journey of awe and wonder.

The style is devotional, contemplative
and inspirational rather than didactic.
It is thoroughly scriptural and contains
about 400 bible references. It also con-
tains a commitment to creation care and
makes frequent reference to ‘green chem-
istry’ and the need to seek non-polluting
chemical alternatives for sustainable in-
novation.

The book contains eleven short chap-
ters, each one about ten pages long. These
don’t really cohere, though each contains
some worthy and interesting ideas. Sev-
eral of these raise fascinating issues that
could each merit much wider discussion.

The book begins with the words of
Psalm 24 ‘The earth is the Lord’s and
everything in it’ which sets the founda-
tion for the rest of the book. Everything
does not merely exist, but proclaims
God’s glory and furthers His purposes.
This section contains examples of para-
bles from nature, everyday wonders that
reveal the creator and are ‘shadows that
point to Christ. In short paragraphs she
considers the wonders of a bird’s egg, the
bald eagle and the salmon run.

The book is written in a devotional,
contemplative and meditative style and
contains several poetic and allegorical
comparisons, some of which seem rather
contrived. In chapter 2, when considering
trees, she suggests (19) that the process
of photosynthesis reveals a divine meta-
phor: A tree takes in carbon dioxide, wa-
ter and light, and transforms them into
glucose and oxygen, which is of course
correct - the author then states that this
is ‘spiritually reflecting the Triune God,
working in perfect unity to give life’ I
don’t really follow the analogy!

Chapters 3, 4 and 5 consider the prop-

erties of water, stones and light and are
full of biblical references to each of these.
In chapter 3 the author reminds us of
water’s remarkable properties, despite
its simple chemical structure, and this is
described alongside several bible texts
referring to the Living Water. The chapter
concludes with reflections on water pol-
lution alongside an experimental activity

Chapter 4 is about precious stones and
types of rock, and refers to bible verses
about them. The ways that they are
formed remind us of God’s transforming
work, and of Christ as the cornerstone. |
would have liked to learn more about dia-
monds, bdellium, onyx, obsidian etc, and
there is much for a chemist to explore
here.

Chapter 5 concerns light, the nature of
the electromagnetic spectrum, and the
vital importance of photosynthesis and
vitamin D synthesis. Again, these are de-
scribed alongside many bible verses that
refer to light. As for the previous 2 chap-
ters the author uses analogical and alle-
gorical comparisons to relate the chem-
istry to the bible verses and how they
might apply. For these three chapters I
felt that there was much more chemistry
to explore beyond the allegories.

Each chapter closes with some relevant
practicals and reflections. Some of these
practicals can be done at home, while oth-
ers require toxic or corrosive compounds
and can only be done in a chemistry lab.

Chapters 6 (The rhythm of rest), 7 (A
man according to God’s heart - delight-
ing in God and His word) and 8 (Building
on the rock: a life anchored in the word)
are relevant to Christians working in al-
most any career, emphasising the need to
take appropriate rest and the reliance on
God’s words and meditating on Scripture.
There is nothing wrong in these, but they
aren’t directly related to Chemistry. In
short paragraphs Solomon, David, Josh-
ua, Nehemiah and Daniel are each given
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as examples of men who trusted God and
studied his word. I couldn’t see why this
was relevant to the book’s theme. Dur-
ing this, there is a digression to consider
bees, that patiently gathering nectar, and
cows chewing the cud (though techni-
cally cows don’t have four stomachs).

Chapters 9 and 10 are the ones most
specifically related to chemistry, and
highlight this as an important Christian
career and fascinating area for research.
These include an emphasis on the impor-
tance of ‘green chemistry’. This is indeed
important, but the author doesn’t give
many specific examples of how this might
be achieved by a practising chemist. She
refers to seventeen strategic develop
goals and twelve principles of green
chemistry, but these are not described,
and the reader is left to follow these from
the reference list.

Chapter 11 describes ‘The spiritual
man’ and contains two examples of Chris-
tian chemists (though the text promised
three) and briefly outlines the work of
Robert Boyle and Alister McGrath. James
Clerk Maxwell and Francis Collins are
mentioned in passing, but several emi-
nent chemists aren’t included in this sec-
tion (e.g., Michael Faraday and Charles
Coulson etc).

This book is a worthy attempt to say
something devotional about Chemistry. It
is rather unfocussed, and a little superfi-
cial, and to my mind the allegorical analo-
gies are overplayed; I was left wanting
more and to see how (green) Chemistry
might be better used for human flourish-
ing and God'’s glory.

Keith Fox is Former Editor of Science
& Christian Belief, Emeritus Professor
of Biochemistry in the University of
Southampton and former Director of
the Faraday Institute for Science and
Religion in Cambridge. He is now cu-
rate at Highfield Church, Southampton.

Yujin Nagasawa

The Problem of Evil for Atheists

Oxford: Oxford University Press, 2024. 268
pp. hb. £76.00. ISBN 9780198901884

The problem of evil is traditionally con-
ceived as an argument against belief in
God who is all-powerful and all-loving
(which I'll call simply ‘theism’). It seems
that, if such a god exists, then evil should
not, because God would have both the
ability and the intent to prevent it. But
evil does exist.

But Yujin Nagasawa suggests that evil
is not merely a problem for theists -
though despite his title, atheism is only
one of the non-theistic positions that he
considers. First, he categorises the tra-
ditional problem of evil as a ‘problem of
axiological expectation mismatch’ (35).
This means that, if we think God exists,
we expect that evil should not. But we
see that it does. This gap between ex-
pectation and observation generates the
problem.

Next, Nagasawa points out that theism
is not the only position which can lead to
an expectation of no evil. He identifies
pantheism (the view that the universe
itself is divine) and axiarchism (the
view that the existence of the universe
is caused by an impersonal ethical prin-
ciple) as falling into this category, before
turning to atheism. Here, Nagasawa in-
troduces the problem of ‘systemic evil’,
observing that the process of evolution
by natural selection requires enormous
suffering over hundreds of millions of
years. This, for Nagasawa, generates an
acute version of the problem of evil, be-
cause it focuses on evil that is baked into
the natural processes that make possible
our existence.

He then defines ‘modest optimism’ as
the view that ‘[o]verall and fundamen-
tally, the environment in which we exist
is not bad’ (142). Most people hold this
view, consciously or otherwise, includ-
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ing most atheists. But modest optimism
generates an expectation about the
world that clashes with the harsh truth
of systemic evil. There is, then, a problem
of evil for all modest optimists. And Na-
gasawa argues that theism offers the best
resources for addressing this problem.
Theists can, for example, appeal to the
hidden purposes of God, or to the pos-
sibility of restitution in future lives or
worlds, but atheists cannot.

Nagasawa’s argument is ingenious, but
I do think that while theists are really
committed to modest (or stronger) opti-
mism, atheists are not. That seems to give
atheists a clear solution to the problem,
unavailable to theists: they can simply
abandon modest optimism. Nagasawa
does consider objections like this (185-
86, 187-89). His main response is to ap-
peal to the strong psychological appeal of
modest optimism. To abandon optimism,
he suggests, ‘would raise serious existen-
tial concerns’ and lead to views ‘which
many would find morally repugnant’
(188-89), such as pessimism (the view
that the world is mostly bad) and antina-
talism (the view that it is morally wrong
to have children).

But even if we accept that pessimism
and antinatalism are repugnant, the fact
that an argument has consequences we
find unpleasant is not a good reason to
think it wrong - only a reason to want
it to be wrong. And no good reason has
been given to think - assuming atheism -
that modest optimism is true. Nagasawa
himself cites Tali Sharot (149) pointing
out that our optimism is typically mis-
judged: people routinely overestimate
the probability of good things happening
and underestimate the probability of bad
things. But then the mismatch between
modest optimism and systemic evil is not
surprising - we should expect the world
to be worse than we typically think it is.
If that is so, the problem of evil does look
like an intellectual problem only for the-

ists and others with a metaphysics that
entails that the world actually is mostly
good.

Jonathan Hill is Senior Lecturer in Phi-
losophy of Religion at the University of
Exeter.

Fern Elsdon-Baker, Stephen H.
Jones, and James Riley (Eds)
International Perspectives on Science,
Culture, and Belief: From Complexity to
Globality.

Abingdon, Oxon: Routledge, 2025. 275 pp.
hb. £150, ISBN 9781040395943

Readers will no doubt be familiar with
the ‘conflict thesis’ that posits an irrec-
oncilable intellectual gap between the
teachings of religion and science. The
thesis has its roots in the nineteenth cen-
tury and especially in WEIRD (White, Ed-
ucated, Industrialised, Rich, Democratic)
societies. How relevant is it in the wider
world of today? That is the question that
a ten-year piece of multidisciplinary re-
search supported by a Templeton grant
entitled ‘Science and Religion Exploring
the Spectrum’ (SRES and SRES2) sought
to answer. This book presents the find-
ings from that research.

Part 1 of the book sets the scene, trac-
ing a shift in the study of the relationship
between science and religion towards a
growing recognition of complexity and
global perspectives, albeit in a patchy
way across the varied disciplines of
history and social and behavioural sci-
ences. The conclusion drawn is that the
conflict between science and religion is
not to be viewed as primarily epistemic,
but rather as being motivated by social,
cultural, or identity-based drivers, which
this research sets out to interrogate in
more detail. Chapter 3 explores a ‘theme
of entanglement’ to demonstrate that
historical relations between science and
religion have been complexified by other
historical developments such as colonial-
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ism which continue to shape experiences
today. In particular a bias towards the
‘superiority’ of Western scientific ideas
can lead to a marginalisation of indig-
enous, non-Western knowledge.

In order to explore ‘international’ per-
spectives, the research itself took place
in Argentina, Australia, Germany, Spain,
Sri Lanka, the United Kingdom and USA.
Part 2 of the book devotes a chapter each
to the findings of the research in these
countries respectively. It is here that the
book becomes somewhat heavy-going in
this reviewer’s opinion. Each chapter has
a different author, there is a good deal of
overlap and repetition in the findings,
but these are not always presented in an
entirely consistent way. Some chapters
lean towards an interpretive approach,
where others are content to present data
and especially verbatim quotes without
much in the way of comment. Neverthe-
less, there is a great deal of data here,
and for anyone wanting to understand
the cultural context of one of these coun-
tries, closer study will be well rewarded.
Some wider themes do emerge however,
particularly the sense that the UK and the
USA may be outliers in having a relatively
strong attachment to the conflict thesis,
whereas in other contexts ‘there is very
little public contestation between the
two fields [...] it is often hard even to
mark out ‘science’ and ‘religion’ as dis-
tinct fields’(147).

Part 3 moves towards Cross-Cultural
Analysis of the research findings. A
number of helpful graphs are included
which aid digestion of the large amount
of data provided. One important conclu-
sion drawn is that ‘conflict’ between sci-
ence and religion ‘is not predominantly
located in the beliefs or worldviews of
individuals who identify as religious or
spiritual [it is instead] socially projected
[on] other people’s beliefs or worldviews
[based on preconceptions].” (206).

Part 4 suggests some new horizons for

future research with chapter 12 reflect-
ing on the methodology of the project
and recognising that part of the complex-
ity lies in understanding how religion
‘functions both as a belief system and as
a social identity’ (210). The importance
of social identity seems to hold across
contexts, though the exact nature of these
identities may be culturally unique. The
concept of ‘cognitive polyphasia’ is also
helpful in understanding ‘that the same
individuals use both natural and super-
natural explanations to interpret the very
same events and that there are multiple
ways in which both kinds of explanations
coexist in individual minds’ (238).

Chapter 14 gives a fascinating explo-
ration of the phenomenon of ‘Sciencey-
Spirituality’ in an Australian context
looking at how the relatively recent rise
in conspiracy based spiritualities, vac-
cine scepticism, and eco-anxiety con-
cerns operate at the interface of science
and religion.

The book’s concluding ‘Coda’ says that
we may better understand ‘science and
religion not as abstract knowledge sys-
tems but as facets of individual or group
lived experience and identities, which are
deeply embedded in their social, cultural,
and political contexts’ (261).

The continued promotion of a ‘conflict’
thesis, especially through the algorithms
of social media, is an important drive in
the rise of disinformation that we are
experiencing in a post-truth age. This has
important implications for public policy.
Furthermore, outdated and stereotypical
ideas about others based on their reli-
gious identity, may be excluding religious
individuals from fruitful academic and
scientific careers.

Overall, the book presents some vitally
important findings and reflections re-
garding the complex interface between
science and religion. It is recommended
for anyone seeking a robust research-
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based understanding of this intersection.

The high purchase price of academic
books like this is well-recognised, so it is
very generous of the editors and publish-
ers to make this work freely available as
a downloadable PDF from https://doi.

rg/10.4324 /9781 47 or as a
Kindle version from Amazon https://

amzn.eu/d/09JROUYa ; e-book available
for free under a CC-BY-NC-ND license.

Alan Kerry is a retired NHS GP and
the former Editor / Administrator for
Faith and Thought.

Neils Arboel
The Wonders of Creation: The Most
Famous Christian Biologists in History

Copenhagen, Queenswood, 2025. 507 pp,
hb. £28.21. ISBN 9788791519895

Let me go back a few months, to early
October 2025. With my friend Graham
Swinerd, I was at Lee Abbey in North
Devon, leading a course on Science and
Faith (see www.bigbangtobiology.net/
blog October 2025). Jane Goodall had
died just a few days earlier; I thought it
appropriate to briefly mention her and
to tell our audience that she regarded
her work, both with chimpanzees and
in environmental campaigning, as fulfill-
ing God’s calling on her life. She was a
devoted biologist who's work and faith
were completely integrated.

This then leads me to talk specifically
about the book. The title and subtitle
make it look, at a cursory reading, as if
Christian Biologists are wonders of crea-
tion - well, perhaps we are, along with
all other living things, but [ presume that
the title means that the Christian Biolo-
gists have been working on the Wonders
of Creation. The twenty biologists whom
the author selected, range from Franc-
esco Redi in the 17" century to several
20" and 21* century scientists, including
Jane Goodall and, of especial interest to

readers of this journal, Francis Collins
and Simon Conway Morris. And, although
the author regards his selection as being
the most famous, I must confess that I
had not previously heard of Redi, who is
credited with carrying out the first con-
trolled experiments in Biology.

In essence, the book is a series of short
biographies each of which describes and
discusses the scientific work and the
faith of a particular scientist and goes
on to show how each of them integrated
their faith with their science. The main
text is preceded by an Introduction on
Science and Religion and is followed by
an epilogue on Overcoming the conflicts
of the past. I need to say that for some of
the subjects, such as Pierre Teilhard de
Chardin and Alister Hardy, their faith was
far from ‘orthodox’ but nevertheless was
a driving force in their lives. So, let me
pick a few examples from what is overall,
a very interesting and informative book.
My first example is Alister Hardy, whose
two-volume The Open Sea I read in my last
year at school. I did not know then that
he had a religious belief, although that
fact became much more publicly known
later in his career. Thus, it was especially
interesting to read that, early in his ca-
reer, he had made a vow to God to show
that science and faith were completely
compatible, a vow partially fulfilled by
his work on the evolution of religion. An-
other book I read while still at school was
the then-current edition of David Lack’s
The Life of the Robin and, although my ca-
reer has been in biochemistry/molecular
biology, I continued to take an interest in
his work. However, at no point had I real-
ised that he was a Christian and thus his
chapter in this book added something to
my appreciation of that work. The same
is true for me of Alexander Fleming who,
like Jane Goodall (see above), stated that
in his work he was following God’s will
for his life.

[ hope those brief examples give
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something of the ‘flavour’ of this book of
which I am very pleased to own a copy.
Every chapter is interesting, informative,
helpful and even encouraging. I am very
happy to recommend it to readers of this
journal.

John Bryant is Professor Emeritus of
Cell and Molecular Biology at the Uni-
versity of Exeter

Dawn Lewis Sutherland

From Babel to Al: Idolatry,
Transhumanism, and the Crisis of Imago
Dei

Wipf and Stock 2025, pb 262 pp. £24, ISBN
9798385241804

What is the relationship between arti-
ficial intelligence, transhumanism, and
idolatry? In From Babel to Al, Dawn Lewis
Sutherland draws a line through these
topics by focusing on the imago Dei, or
the image of God in man. The contrast
between the two views of the human
person is summarized in the book like
this ‘In contrast to transhumanism’s
emphasis on autonomy and individual
enhancement, Christian theology centres
on relationality as an essential element of
human identity. Theological anthropolo-
gy, particularly the doctrine of the imago
Dei, holds that human identity is not
self-constructed but divinely bestowed,
reflecting God’s nature and sovereignty’

(8).

Sutherland argues the direction of
artificial intelligence and transhuman-
ism draw humanity towards autonomy
via self-enhancement, and hence away
from God’s original purpose. Thus, tran-
shumanism and artificial intelligence, by
refocusing humanity on itself, becomes -
or at the very least echoes the goals and
methods of - idolatry.

The second chapter offers a well-
argued view of the image of God. Each
of the three aspects the author proposes

as elements of the imago Dei are drawn
out of Genesis 1:26-27, early Christian
theologians, and post-Reformation theo-
logians. This chapter also considers the
restoration of the image of God through
the act of salvation, using Colossians 1:15
and Romans 8:29 as keystones.

The author focuses on three aspects of
the image of God: dignity, relationship,
and moral responsibility. She considers
each of these areas in depth through
the lens of technological idolatry, divine
boundaries, the quest for immortality,
and the quest for salvation. Sutherland
does not suggest abandoning these tech-
nologies, but rather asserts we can find
ways to enhance dignity, relationship,
and moral responsibility through them.

The primary weakness of this argu-
ment is that many readers will not ac-
cept the author’s understanding of the
imago Dei, no matter how well her case
is argued. Failing to accept this argument,
however, undermines the remainder of
the work.

The third and fifth chapters explore the
relationship between technology more
broadly, and artificial intelligence more
specifically, and idolatry. How does the
human quest for technology result in ‘a
god of our own making?’ The overarching
message of these chapters is that God’s
limits on mankind via nature are loving
and good, and humanity risks causing
great damage by trying to overcome these
limits. These chapters can be summed up
(somewhat tongue-in-cheek) by remem-
bering: ‘If I had all of God’s power, a lot of
things would change. If I had all of God’s
wisdom, though, things would remain
just as they are.

The sixth and seventh chapters con-
sider the relationship between the quest
for immortal existence and salvation.

The argument to boundaries across
the fourth and sixth chapters is one of
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the strongest in the book. Sutherland’s
argument well-defined, well-supported,
and convincing. It is refreshing to see an
author handle this rare line of argument
when considering technology and the
person so well.

The first and final chapters make a
case for a balanced view of technology.
In short, these technologies should be
shaped so they remain tools in the hands
of humans, rather than tools one human
can use to treat other humans with some-
thing less than their God-given dignity.
These chapters present a balanced and
nuanced view of artificial intelligence
and transhumanism, in particular.

I can express the primary weakness of
these chapters as this: Sutherland does
not see how they would be reflected by
the media, the interaction well described
in Postman’s theory of resonance in me-
dia (Postman and Postman, Amusing Our-
selves to Death). It may be that the reso-
nance of these technologies precludes
their widespread use in anything other
than ultimately harmful ways.

Overall, Sutherland has presented, in
this book, an excellent set of arguments
about the dangers of artificial intelli-
gence and transhumanism, transcend-
ing the ongoing technical arguments by
considering very human considerations.
This book is highly recommended for
those studying these topics, or who want
to understand human dignity in the light
of technology more fully.

Russ White has been working in com-
puter networking technology for thir-
ty years, the author of fifteen books,
over fifty patents, and is a well-known
advocate for privacy and simplicity.

Jens Zimmermann (ed.)

Human Flourishing in a Technological
World: A Theological Perspective

Oxford: Oxford University Press, 2023. 356

pp. ISBN 9780192844019

Jens Zimmermann's Human Flourishing
in a Technological World is a collection of
fifteen essays from scholars concerned
about ‘the formative influence of tech-
nology on human self-understanding
and... human identity’ (1). That technol-
ogy is indeed formative — despite (or
precisely because of) our temptation to
become ‘passive users’ unburdened by
self-discipline and critical caution (3) -
Zimmermann aptly demonstrates in his
introduction, citing great thinkers such
as Michael Polanyi, Martin Heiddeger,
and Michal Henry. The very ‘experiential
lens’ of humanity has become a ‘merger
of the scientific worldview with modern
technology’, and the resulting ‘techno-
vision of human life’ is troubling (10) - it
is what Christians traditionally recognize
as idolatry (6). Thus, the purpose of this
book is ‘to explore what this ongoing
technologization teaches us about the
human condition’ and ‘to point out how
uncritically embracing technology im-
poverishes... our expectations for human
flourishing’ (11).

The book is divided into three parts.
Part I attempts an intellectual and his-
torical analysis of modern anthropology
(e.g., transhumanism), answering ques-
tions such as how uploading one’s mind
to a machine becomes at all imaginable.
The opening chapter, Robert Doede’s
‘From Living Souls to Software Selves’
provides our overall theoretical frame-
work (19); he traces the development of
our Western metaphysical narrative from
the enchanted Greek cosmos to the rise of
mechanistic science and then to a kind of
re-enchantment as Descartes’ mechani-
cal framework is further adapted into ‘a
purely informational framework’ (45).
Part II showcases the power of modern
technology over particular areas of hu-
man life, spanning ethics, psychiatry,
work, education, disability, aging, and
death. Part III features an essay from and
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a dialogue with Jaron Lanier, who may be
considered a major leader of the recent
digital revolution.

There is a great diversity of illuminat-
ing topics and a proper balance between
theoretical and practical approaches. All
chapters are well-researched and well-
written, making this book an essential
reference for anyone sharing the authors’
concerns. The book does not say much
about some pressing issues of Al (e.g., is
it truly ‘safe’ if it knows when it is being
tested and will behave differently) - this
is my only disappointment but it may be a
blessing for other readers. Thanks to the
size of Zimmermann’s project, [ must be
very selective in this review. Below, I will
highlight three chapters which stand out
to me, one from each part.

In Chapter 4, ‘The Icon and the Idol:
A Christian Perspective on Sociable Ro-
bots’, Jordan Wales asks whether robots
can glorify God (94). Of course, the so-
called sociable Al can display humanlike
behaviours — perhaps with considerable
accuracy - but whether this makes it tru-
ly ‘sociable’ is a matter of debate. Wales
offers us an unusual approach based on
ancient and medieval Christian accounts
of humanoid automata. Informed by the
doctrine of the Trintiy, the author first in-
troduces personhood as ‘a relational sub-
ject capable of self-gift’ (95, 99-101). He
then contrasts between ‘the robot as icon
of the personal’ (105), where an artifact
is crafted to invite the audience to see be-
yond itself (e.g., an automaton that wel-
comes, prepares, and leads guests into a
noble court), and ‘the robot as idolatrous
substitute for the personal’ (107), where
the machine becomes yet another instru-
ment to satisfy one’s own pride (e.g., a
robot that replaces a real woman). Thus,
though robots cannot worship like hu-
mans, it is possible to build a praying (or
thanksgiving) robot as an icon extending
our gaze toward God (113).

In Chapter 9, ‘Leisure in a Technologi-
cal World’, Clark Elliston argues that ‘a
concern for genuine leisure is intrinsic
to human being’ and thus its practice
becomes ‘a resistance against techno-
logical cultures in which production...
dominates human lives’ (190). In today’s
culture of total work, ‘the entire concept
of leisure has become fundamentally
unintelligible’; what passes for ‘leisure’
is really a distraction (195). The author
briefly explains how this came to be: af-
ter the traditional institutions of meaning
collapsed, work has been elevated into
the means to actualize our individual will.
Then, drawing heavily from Josef Pieper’s
Leisure: The Basis of Culture, Elliston at-
tempts to recover genuine leisure by
highlighting its main features (i.e., re-
ceptivity, generosity, humility) with the
example of friendship — friendship with
other humans and, ultimately, friendship
with God.

In Chapter 14, ‘Personhood and Human
Flourishing in a Technological World’,
Jaron Lanier (a founder of virtual reality)
debunks the familiar ‘superintelligent Al
will replace us humans’ as a myth spun
by programmers in order to get funding
- by tech companies in order to make
money (295). The question that matters
is not whether a machine can become
conscious - that, according to Lanier, we
can never know except by ‘faith’ (302) -
but how to protect the average worker’s
rights to one’s own work. As opposed to
a company analysing how we work and
then making robots to replace us, the
author envisions a ‘data union’ (like a
labour union) where human workers are
consulted to improve automation while
receiving royalties as shareholders in
Al technology (298). Then humans and
robots can perhaps work cooperatively
rather than competitively - provided
that we demystify Al and re-personalize
ourselves, which Lanier reiterates in the
following chapter (305). Thus, Lanier
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provides us with an optimistic ending to
the book.

Pu Ji (Preston) recently completed his
studies at Nashotah House Theologi-
cal Seminary (Wisconsin, USA) and
will shortly begin a PhD program at
the University of Oxford, specializing
in science and religion.

Luke Bretherton

A Primer in Christian Ethics: Christ and
the Struggle to Live Well

Cambridge: Cambridge University

Press, 2023. 377 pp. pb. £25.99. ISBN
9781009329026

Bretherton’s book is a timely and sig-
nificant contribution to the field of ethics
and political theology, giving the reader a
comprehensive vision of Christian moral
life grounded in theological anthropology
oriented towards the formation of a just
and loving common life.

Echoes of his earlier work in politi-
cal theology abound, particularly in his
rejection of the autonomous human
individual in favour of a relational and in-
terdependent theological anthropology.
He makes a formidable case that this is
non-negotiable for our survival because
human lives are always embedded within
social, political, economic and ecological
relationships. Flourishing is therefore
more than individual wellbeing; it means
participation in ‘a just and loving com-
mon life’ (322). This conviction shapes
the book’s three-part structure: What is
going on? What is to be done? How do we
live together?

The first section places discernment at
the heart of ethics, describing it in terms
of listening. Bretherton identifies five di-
mensions of listening: creation, Scripture,
strangers, cries for liberation, and ances-
tors. The conversion of the soul cannot
be separated from the cultivation of the
soil, making attentiveness to social and

ecological conditions essential. Scripture
forms a community capable of discern-
ment rather than functioning as a source
of rule-based prescriptions. Drawing on
Simone Weil and care ethics, Bretherton
contends that moral life requires respon-
siveness to those beyond our immediate
circles. Ethical action cannot proceed
from abstract assumptions about what
others need but must emerge from en-
gagement with the realities of their lives.
Likewise, Christians must listen to cries
for liberation, examining both the ways
theology contests domination and the
ways it has reinforced it. Discernment
therefore involves identifying and resist-
ing structures that privilege some while
disadvantaging others. Finally, tradition
is understood as accumulated wisdom
through which communities learn how to
live. To be a good ancestor is to partici-
pate in an intergenerational covenant of
care and love linking past, present and
future generations (124).

The second section addresses what
Christians should do. Bretherton ad-
vocates a ‘mixed economy’ integrating
divine commands, deontology and virtue
ethics. Acknowledging human finitude
and fallenness, he presents a realistic
account of life in a world marked by sys-
temic sin, tragic choices and conflicting
goods. Social structures and technolo-
gies can develop dynamics that exceed
individual control. Money, the state and
even ‘big data’ acquire forms of power
that shape human action in significant
ways. Yet the picture is not bleak. Divine
commands are presented as liberating
conditions for flourishing rather than re-
strictions on freedom. Drawing on Barth
and Bonhoeffer, Bretherton argues that
moral agency emerges within a covenan-
tal relationship of divine call and human
response. Rules help interpret these
commands, but virtue remains central
because it cultivates the habits needed
for communion with God and creation.
Drawing on James Cone, he insists that
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the powerful cannot determine what
counts as virtue in situations of oppres-
sion. Consequently, questions of virtue
cannot be separated from questions of
justice and social structure. As he puts
it, ‘We come to an ever-deepening un-
derstanding of what the good life is by
participating in it through the exercise
of virtue’ (205). Virtue, commands and
rules ultimately converge in practical
reasoning, generating wisdom for action
amid fallenness and finitude.

In the final part, Bretherton reflects on
Christian witness through the lenses of
intimacy, work and politics. His account
of intimacy extends beyond romantic re-
lationships to encompass broader forms
of mutuality and covenantal faithfulness.
A chapter on work critiques the prior-
itisation of economic productivity and
proposes instead a solidarity economy
that enhances social and political agency.
The discussion culminates in an account
of politics as the practice of forming and
sustaining common life. Politics is not
merely statecraft but the collective work
of determining how people live together
amid disagreement and difference.
Bretherton’s vision operates through
apocalyptic, tragic and pastoral registers,
recognising the world’s brokenness while
remaining attentive to ordinary realities.
Neighbour love becomes the basis of po-
litical life and of restoring the ability of all
persons to flourish as creatures.

This is a genuinely relational and theo-
centric vision that critiques the nature-
culture divide and demonstrates how
human flourishing is inseparable from
ecological wellbeing. The focus on eco-
nomics is particularly welcome. There
is also considerable overlap with recent
Christian Indigenous theology, especially
in Bretherton’s ‘metabolic’ understand-
ing of agency and the imago Dei. How-
ever, given these resonances, the book
might have engaged with Indigenous per-
spectives more directly. Bretherton ap-

pears reluctant to frame neighbour love
as kinship, yet at times he seems close to
such a model when he writes that ‘to be
a creature is to be someone who needs a
common life with human and nonhuman
others to survive, let alone thrive’ (340).
How nonhuman participants might re-
shape political membership remains
unclear.

In summary, Bretherton offers a com-
pelling account of what it means for
Christians to speak and act faithfully in
the world. The book provides a rigorous
and systematic response to an increas-
ingly polarised context and gives us a
thoughtful alternative to the compet-
ing pressures of religious populism and
secularism.

Louise Hickman is Reader in Phi-
losophy of Religion and Head of Hu-
manities at Birmingham Newman
University.

Ronald Cole-Turner

Psychedelics and Christian Spirituality:
Exploring an Unexpected Pathway to
Healing and Spirituality

Eugene, OR: Cascade, 2025. 146 pp. pb.
£16.31,ISBN 9781666778991

In a study evaluating mystical experi-
ences with the psychedelic agent psilo-
cybin (from ‘magic mushrooms’), 22 out
of 36 subjects had what they described
as a profound mystical experience after
taking the drug, with 67% describing
it as their ‘single most meaningful life
experience. (Griffiths RR, Richards WA,
McCann U, Jesse R. Psilocybin can occasion
mystical-type experiences having substan-
tial and sustained personal meaning and
spiritual significance. Psychopharmacolo-
gy. 2006, 187(3): 268-83.). This raises the
question: do psychedelic agents have any
place in the practice of Christian spiritu-
ality and should churches advocate their
use? This short book gives a preliminary
response to this question.
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In the foreword, the controversial
psychedelic spirituality advocate, Hunt
Priest, enthuses about how western soci-
ety is on the brink of a ‘spiritual, religious,
psychological and medical reformation’
and that the church needs to address
this issue with spiritual and theological
urgency. With phrases like ‘the church
can engage or get out of the way’, Priest’s
introduction is reckless and provocative.
Thankfully, Cole-Turner himself takes a
more measured and careful approach.
Cole-Turner, known for his theologi-
cal engagement with futuristic medical
technologies, is well qualified to write
on this subject. The debate explored here
is that the use of psychedelic drugs in
Christian spirituality may be beneficial
for human flourishing, but their use may
be problematic for mainstream churches
because these drugs are illegal, they have
significant risks and are perceived as
countercultural.

The opening chapter describes the his-
tory of psychedelic drug use, outlining
the spiritual implications of their use,
and discussing their risks, and Cole-Turn-
er rightly highlights the risk of premature
decriminalisation. Chapter 2 discusses
the renewed therapeutic interest in
psychedelics, describing evidence for po-
tential clinical benefits in disorders such
as resistant depression, post-traumatic
stress disorder (PTSD), and various other
conditions such as substance misuse and
Alzheimer’s disease. Cole-Turner argues
that, if psychedelics become widely used
therapeutically for these conditions,
churches should still be interested in
them because of their implications for
pastoral care.

Chapter 3 explores the ways in which
psychedelics act on the human brain
- their effects on neurotransmitters,
neurone growth and brain networks
(impact on sense of self), and psychologi-
cal flexibility (openness of beliefs) - and
importantly he acknowledges the varied

attitudes that scientists have towards the
idea of ‘spiritual’ phenomena. In Chapter
4, Cole-Turner moves from psychophar-
macology to spirituality as he attempts
to define a ‘spiritual experience’, drawing
on classifications by Yaden and Newberg.
He rightly draws the reader’s attention to
various confounding factors in this task,
such as the difficulties in describing such
experiences objectively, and identify-
ing common features, and the fact that
transcultural approaches are problem-
atic for religious scholars.

Chapter 5 describes the complex and
contested relationship between mysti-
cism and Christian theology in church
history, and notes that this uneasy rela-
tionship may contribute to the church’s
wariness about religious use of psych-
edelics. Chapter 6 then develops a theol-
ogy of spiritual experience. Cole-Turner
concludes that, if the therapeutic use of
psychedelics becomes commonplace, the
question of whether psychedelics have a
place in Christian spirituality will be an
important emerging issue for churches,
and churches will need to understand
this and be better informed about these
drugs.

Insightful though it is, this book does
not constitute a thoroughgoing theologi-
cal treatment of psychedelics. Further
work is needed to fully understand
the various confounding factors in the
psychedelics and spirituality conversa-
tion, such as the classification of spiritual
experiences and scientific attitudes to
spirituality. Also, from a methodological
perspective, the scientific evidence ad-
mitted could be more focused; in Chapter
2, studies for various therapeutic indica-
tions are cited, whereas a focus on resist-
ant depression might have been better,
as there are more robust clinical trials
available for this indication.

Even in conditions where there may be
therapeutic benefits, psychedelics are a
high-risk form of treatment. Neverthe-
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less, if they do receive regulatory ap-
proval for therapeutic use, their use will
become more widespread, and questions
about the impact of psychedelics on spir-
ituality will become more pressing for
churches and theologians.

This short volume is therefore a timely
introduction to this debate.

Stephen Goundrey-Smith has been a
pharmacist and is now an ordained
theologian.
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