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Abstract

Is evidence for design an argument against evolution? Immediately this brings to mind the
familiar ‘argument for design’, and it seems that if this is successful then evolutionary
theory is undermined. (Conversely, if evolutionary theory is right, then the universe was
not designed.) For a more accessible approach to this question, we start with an
investigation of the design methods employed by those who create human artefacts, since
this is something that can be observed directly. It seems that human design methods are (or
can be) evolutionary, and thus that there is no reason why evolutionary theory should be
incompatible with the universe’s having been designed. One possible objection is the moral
issue, but we argue that this arises due to a misunderstanding. We conclude that evidence
of design is not an argument against evolution, but neither is it conclusive proof of God’s
existence. Rather, it should be viewed as part of a wider inference to the best explanation
of the nature and existence of the universe.

The argument for design

The question that we have chosen to address is whether evidence for design is an argument against
evolution. Clearly, this alludes to the well-known ‘argument for design’:
1. The order in nature (displaying both function and complexity)
is analogous to the order in human artefacts.
2. From similarity of effect, we can infer similarity of cause.
3. The order in nature far outweighs (in both complexity and
functional adaptation) the order in human artefacts.
(from 1, 2 & 3) 4. We can therefore infer that the origin of natural objects is
analogous, though far superior, to the origin of human artefacts.
5. We know from experience that human artefacts are the
products of intelligent designers.

(from 4 & 5) 6. We can therefore infer that the order in nature is the product
of a designer whose intelligence resembles, though it far
outweighs, the intelligence of any human being.

Crudely, this argument may be paraphrased as if there is design! in the universe, then God exists’.

1 Though notice that, at this stage, we will usually find it more helpful to refer to nature’s
‘order’, than to its ‘design’. By ‘order’ we mean the undeniable complexity, and apparent
teleology, that is observable throughout nature. These are the aspects of the world that are
usually compared with human technology, in the argument for design — but we prefer not to
refer to them as “design’, so that we avoid begging the question of the designer’s existence.
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Thus it has often seemed to those who agree that the universe does display evidence of apparent
design, that if the design argument is valid, then evolutionary theory must be wrong. Of course this
conclusion depends on the unwritten additional premise, that God’s existence is incompatible with
evolution — but before discussing this, we briefly consider the validity of the design argument itself.
Perhaps its most famous detractor was the philosopher David Hume (1711-1776). We discuss his
objections in what we see as the most helpful order, rather than the order in which he presented
them.

Hume pointed out that even if we are justified in inferring like causes from like effects, we may only
infer a cause adequate to the effects. (Cf. the fact that a 1lb weight, on the higher end of a pair of
kitchen scales, allows us to infer that the object on the other side weighs more than a pound, but not
that it weighs more than a stone.) Thus, given the many examples of disorder in the universe, it is
not at all obvious that any designer we could infer from observing the world, would have the
attributes of the Judeo-Christian God at which the design argument aims. The crux of this sort of
objection is the problem of evil; as such it is tangential to this paper.

A second group of Hume’s criticisms turn on the weakness of the analogies on which the design
argument rests: the question how we can infer anything about the origins of a unique thing; the
problem of how much like a human the alleged designer is supposed to be (so similar that he is
finite? corporeal?); the poverty of the argument’s central analogy, between artefacts and natural
objects. An additional question (not Hume’s) is whether the observed ‘order’ might be merely
subjective: imposed by our intrinsic desire to categorise and explain. The problem to what extent
cultural and natural objects can be compared, is discussed in some detail in the following two
sections.

Finally, Hume invoked some alternative explanations of the origins of the universe. Might not ‘the
curious adapting of means to ends, throughout all nature,” (Dialogues, Part 2) have had many
designers, or have been ‘born’ in a manner analogous to that of a living organism? He added that, in
any case, the design argument leaves open the question who designed the designer — and if the
designer needs no explanation, then why should the world? Isn’t it at least as plausible that the
order in the universe arose by chance, without a designer, as that its alleged designer is self-
explanatory? To modern eyes, this passing comment is resonant of the battle that would begin a
century later, between Christianity and the claim that the world’s order could be explained by
science. It seems that from the earliest stages of debate, ‘natural’ explanations have been set against
theological ones. We argue, below, that this a false dichotomy: that evolution, in particular, is
compatible with design.

Human design methods

The design argument turns on the claim that nature’s order looks ‘designed’ — but it is not entirely

clear what, if true, this claim would involve. For a more accessible approach to this question, we

turn first to the methods employed by designers of human artefacts. This approach also stands up to

Hume’s empiricist criticism, that humans have never observed the creation of a universe, and thus

can infer nothing about it. What can be learned from the design methods that are observable?
‘Engineering design is the process of converting an idea or market need into the detailed

information from which a product, process or system can be made’ (K M Wallace, An
introduction to the design process, Cambridge University Engineering Department, 1989, p.1).

Wallace emphasises the need for a systematic approach to design. Intuition, inventiveness and
insight all play their part in what is, after all, a very human activity — but they are supported and
enhanced by disciplined methodology. Once the initial demand has been perceived, the question
arises how to meet it. As a general strategy for problem solving, it is useful to reduce complexity by
splitting the overall challenge into manageable sub-problems, to be tackled independently (though in
context — solutions to individual problems will influence each other), and then combined. This
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approach is evident in each of the four stages, detailed below, into which Wallace breaks down the
design process.

The first stage begins with market research, to discover a gap in a range of products. The example
that we shall use throughout this section, in order to root Wallace’s rather abstract exposition in
reality, concerns a gap in the Brazilian vehicle market. Consider a situation in which several small
businessmen and farmers, in Brazil, need a small goods vehicle in order to transport their products,
tools, etc. — but no suitable vehicle is currently available.

Importantly, there will be no one ‘correct’ plug for this hole in the market: design problems are by
their nature open-ended, though some solutions will of course be better than others. The best way
to begin to achieve an acceptable solution, is to define the task in a clear ‘problem statement’. What
Wallace calls ‘divergent thinking’ (i.e. an open mind) will be used in preparing this statement:
information is gathered from a variety of sources, and considerations raised from disciplines other
than the one particularly relevant branch of engineering. A solution-neutral statement of the
problem can then be formulated, in order to identify the true needs without making assumptions
about how they should be met. In the case of our example, a first version might be something like:
‘to provide transport for small amounts of goods, over poor quality roads’. In our case, it is not
possible to be any more ‘solution-neutral’ than this: such a problem would only be addressed by a
car manufacturer, and therefore certain criteria are unavoidable (the new vehicle will use roads, will
not fly, etc.).

After this, ‘convergent’ thinking will be used to elaborate the target specification: the designer needs
to limit the search field by detailing the precise requirements and constraints. Relevant
considerations will be function, safety, economics and time scales. With the resources available,
compromises often have to be made in later stages of the design. One way of focusing on the best
compromise is to identify requirements as ‘demands’ or ‘wishes’. Demands provide criteria for
selection: they must be fulfilled, or the solution scrapped (e.g. meeting the relevant government
regulations). Wishes provide criteria for evaluation: they are desirable but not essential (e.g.
exceeding the regulations).

Having clarified the task, the second stage is conceptual design: the generation of concepts with the
potential to meet the requirements. Solution principles will be created for all the sub-functions of
the product (vehicle type, engine, etc.), and studied to see which can be combined with each other.
Ideas will be generated via brainstorming, the study of existing devices, ‘and useful ideas can be
obtained from the study of natural systems’ (Wallace, p.10). Here, once again, divergent thinking
will be used — this time to generate as many ideas as possible. Going back to our example, there is
already so much established (no car manufacturer starts from scratch) that there are limited options
for innovation. Typical choices will be between a pick-up or van, based on an existing vehicle or
not, etc.

Following this, convergent thinking will come back into play, as the best solution is selected. The
‘pass’ criteria detailed in the target specification will be used to evaluate the possible solutions.
Combinations of sub-functions will be scrapped if they fail to meet a demand, and the remainder
evaluated against the wishes (weighted according to importance), with a view to determining which
will ‘provide the maximum competitive advantage’ (Wallace, p.11). Notice that here, as at any
stage of the design process, cost analysis may override engineering considerations.

Following the first two stages of the process, the selected solution must be presented to other people
in a way that convinces them to move it to the next stages. The third stage is embodiment design, in
which the concepts undergo a structured development. In the case of vehicle design, layout
drawings and clay models, etc. will help to discover which concepts won’t work in practice. Again
there will be a trade-off between the divergent thinking needed to suggest possible ways of meeting
the target specifications (e.g. engine size, front/rear wheel drive, suspension lay-out, etc.), and the
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convergent thinking that will select between the possibilities that do meet the demands, on the basis
of the wishes met.

The final stage is detail design: specification of the shape, dimensions, materials and tolerances of
each component. Again these will be evaluated against the target specifications — in a vehicle’s
case, by testing prototypes and using computer aided engineering (CAE). Thus it can be seen that at
this stage, as in all the others, the design process is iterative. There are feedback loops between
evaluation and details, perhaps even going back to the embodiment stage, if deeper problems arise.

In summary, then, the design process, which seems prima facie to be the harnessing of imagination
to practicality, is underpinned by a methodology that is iterative and in many senses mindless. It
moves from a perceived demand, through clarification of the problem in a solution-neutral
statement, and the generation and initial selection of concepts with the potential to meet the
requirements, to a structured development and detail design of the end product. At each stage of
the process, selections will be made between possible solutions, according to the demands and
wishes laid down in the target specifications. An option may be rejected when it is still an idea
(‘How about a pick-up truck?’), whilst it is being developed as part of the embodiment design
(‘Perhaps a 1.3 litre engine will give us the power we need.”), or even when it has reached the final
stage of detail design (‘Let’s try the engine from our existing pick-up, in the prototype.’). It may be
rejected on the basis of economic as well as engineering considerations. If at any point it seems that
the end result will not be viable, then losses will be cut and the project abandoned.

‘Design evolution’

It is clear that there are analogies between the design process, described above, and biological
evolution. We can see that, depending on the ‘pass’ criteria laid down in the problem statement, a
design evolves via an iterative process of divergent and convergent thinking, in the next three stages.
This could then be viewed as analogous to the way in which, depending on the fitness criteria that
are laid down by the environment, etc., a species evolves via natural selection. Such analogies are
interesting to explore, and give the sort of intellectual satisfaction that is the result of discovering
any familiar pattern in an apparently different field. The suggestion that evolution is not restricted to
biology, but may also take place in the mental and cultural worlds, is appealing if hardly original. To
what extent, though, are we justified in pursuing the ‘design evolution’ hypothesis? Is it helpful to
talk of designs ‘evolving’, as though that process really did mimic the evolution in the natural world?
In order to discover whether Darwinism illustrates a process that is also displayed in engineering, we
need to know whether we can meaningfully apply to this area the basic requirements for evolution:
what would replication, variation or selection be in relation to engineering?

We argue, below, that the analogy can be justified, between the evolution of designs and an
evolutionary picture of the natural world — and that a resuit of pursuing this analogy may be the
reconciliation of biological evolution with natural Design. Given this conclusion, it is perhaps ironic
that the model of cultural evolution that we follow is derived from Richard Dawkins’ ‘meme’
hypothesis. Dawkins memorably claimed that ‘Darwinism is too big a theory to be confined to the
narrow context of the gene’ (The Selfish Gene, 1989, p. 191). What is its essential feature? It is
the differential survival of replicators — any replicators. Whatever the type of replicator involved,
he said, their variation under conditions of restricted resources would lead to a form of evolution.
As an example of an alternative medium, he suggested culture, and called his purported cultural
replicators ‘memes’. What we expound, below, is a specific application of his meme hypothesis: to
engineering. Indeed, we shall refer to the units of our hypothesised selection as ‘design memes’, in
order to acknowledge our debt to Dawkins.

Possible examples of design memes may be the concept of a cantilever, the idea of using concrete as
a road surface, the design of the ‘whale-tail’ on a Porsche 911, or a particular way of using a CAE
package. The significant fact about any of these examples, is that the meme is the information
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contained in the blueprint for a design, rather than the end product itself. This may be illustrated by
analogy with biology, which refers to genes ‘for’ bodily features (blue/brown eyes, etc.). In the
same way, we might speak of design memes ‘for’ artefacts’ features (torsion bar/leaf spring
suspension, etc.). The 911’s whale-tail, for instance, is the end product of a successful design meme
‘for’ a whale-tail.

Notice that, although design evolution may for convenience be referred to as ‘analogous to’ genetic
evolution, this should not be taken to imply that the former is theoretically dependent on the latter.
Whilst it is true that in the chronological order of theoretical development, the design evolution
hypothesis has been inspired by the theory of genetic evolution, this is not the order of explanatory
dependence. Rather, both are examples of a more abstract, generally applicable theory of the
evolution of replicators under conditions of competition. Thus a design meme (if it exists at all) is
not, strictly speaking, an analogue of a gene. Rather, it is a different token of the same type of
entity: a replicator. Similarly, design evolution is (if true) a different example of the same type of
process as neo-Darwinism, rather than a simple analogue of it. The two processes have the same
description at a sufficiently functional, abstract level. Nonetheless, because we are already familiar
with genetics, we can use it to illuminate what we might call ‘design memetics’. In other words,
although we should not expect the particular details of biological evolution to carry over into design
evolution, it seems reasonable to exploit our knowledge of neo-Darwinism as a guide to what the
essential elements of design evolution might be. This sort of comparison between two phenomena is
far from unique in science, where it is quite common to find different tokens of the same type of
process realized within different media (cf. the fact that wave properties such as diffraction,
interference, refraction, etc. may all be observed in water waves as well as in electromagnetic and
sound waves). Design memes have in common with genes, the fact that both embody information
which is replicated, varied and selected, producing a form of evolution that is observable in their
phenotypic effects.

Nonetheless, of course this does not answer the question whether there are any grounds for
accepting the hypothesis of design evolution. Are there aspects of engineering design that can
realistically be characterized as replication, variation and selection?

It seems fairly uncontentious to suggest that there is variation amongst the designs that engineers
produce. Even within the same model of a car, for example, there will be several choices to be made
by the potential customer: hatchback/saloon/estate, diesel/petrol, variety of engine sizes, variety of
colours, etc. Moreover, when explaining the design process, above, we said that engineers use
divergent thinking in order to produce as many options as possible, in their search for a solution.
Thus variation is apparent, not only in the end products, but also in the concepts that arise in the
design process. In fact, the open-ended nature of design problems ensures that there will always be
variety amongst the solutions proposed.

In nature, variation occurs through the mutation and recombination of genes. Recombinations are
limited by the need for alleles to correspond, resulting in a range of possible recombinations that is
limited, though rich, with respect to any given gene pool. In contrast, genetic mutation is popularly
referred to as ‘random’, but this term must be used with great care. It is context-dependent, and
used to indicate that its subject is free from a specified form of causal control. If used independently
of any context, i.e. without specifying from which kind of control a process is free, then the term
becomes confusing and perhaps even meaningless. Genetic mutation is random-with-respect-to-
increased-fitness, but this is not equivalent to the claim that all changes are equally likely, which
would imply that genetic mutations somehow fall outside the realm of induction and are not limited
by natural law. In fact, the mutations that can occur are limited by the nature of what already exists
— e.g. by genes’ mutation rates and by embryology.


















