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  In your works, you have criticized reductionism, and in particular the 

theoretical possibility of explaining every natural phenomenon (including 

complex human capabilities and behaviors) in terms of fundamental physics. 

Nowadays reductionism is probably less popular among philosophers than 

some years ago, but very often it is still the (explicit or implicit) 

epistemological model for scientists. Why so, and what is wrong with it? 

I think reductionism means something a bit different to scientists and to 

philosophers. For scientists it is often little more than a methodological conviction 

that it is typically a good idea to analyse a system into parts and describe their 

interactions if you want to explain how the system behaves.  Philosophers tend to 

mean something much grander, for example that everything is, in principle, 

explicable in terms of the properties and interactions of its parts. As explanation is 

often supposed to be transitive, this may imply that everything is, in principle, 

explicable in terms of fundamental physics.  The “in principle” qualification does 

do a lot of work here, and given the complexity of the requisite computations, it 

might take God to do the explaining. In the past I have called this theological 

reductionism. At any rate, philosophers have often supposed that everything that 

happens is at least determined by what goes on at the level of fundamental 

physics. The view I have attributed to scientists is of course a much weaker one, 

adequately sustained by the fact that reductive explanations, in the relevant sense, 

often have been fruitful and illuminating.  The ambitious philosophical thesis has, 

rightly in my view, come under increasing pressure. 

I’ll mention two major problems with the philosophical thesis. First, scientific 

explanations typically, if not always, involve abstractions or idealizations. 



Because these abstractions are specific to the problem they address the 

assumption that explanation is transitive turns out to be false.  The abstractions 

used to explain phenomena at one structural level cannot be identified with the 

real entities the behavior of which we try to explain at a lower level.  This was a 

central objection to reductionism that I elaborated in my 1993 book, The Disorder 

of Things.  

Second, the reductionist vision assumes closed systems.  If I hope to explain the 

behavior of an organism solely in terms of the cells, molecules, etc., that compose 

it, then I must assume that these are sufficient to explain that behavior. This is 

equivalent to the assumption that it is a closed system; if its behavior is explained 

in part by entities outside its boundaries it is not fully closed. I am increasingly 

inclined to doubt that there are any closed systems in nature; but certainly there 

are not in biology. Biological systems, whether organisms, cells, or even complex 

molecules, persist through constant interactions with their environments. This 

openness is connected to the process ontology for biology that I have been 

promoting for the last ten years.  I strongly doubt whether there are any closed 

processes, and I also hold that organisms are better understood as processes than 

as things. 

 In a recent book
1
, Henry Stapp, following and pushing to the extreme 

consequences ideas by (among others) von Neumann, proposes to “save” free 

will by recognizing a standard account of causality to the observer, and more 

specifically to his mind, demonstrated in every wave function collapse. What 

do you think of this attempt? 

 I don’t think attempts to defend free will in terms of quantum mechanics have an 

encouraging history, though I should perhaps say again that I don’t consider 

myself expert in physical theory, so I wouldn’t try to assess this theory in detail.  

However, given my anti-reductionism, first, I think physics is plainly the wrong 

level of organization at which to give an explanation of free will and, second and 

more important, I think that the attempt is quite unnecessary. My own view is that 

causality is local: it is something that evolves in organisms, is constructed in 

machines, and is found in nature only in systems that are extremely simple and 

well-isolated from anything else. To recall one of my favourite quotes, from 

Elizabeth Anscombe’s inaugural lecture: 
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The high success of Newton's astronomy was in one way an intellectual disaster: it produced an illusion from 

which we tend still to suffer … For this gave the impression that we had here an ideal of scientific explanation; 

whereas the truth was, it was mere obligingness on the part of the solar system, by having had so peaceful a 

history in recorded time, to provide such a model. 

 We don’t need to assume determinism and I’m confident we shouldn’t. But I 

don’t want to deny it because of some almost supernatural ability of some 

organisms to escape the causal net, but rather to deny the whole idea of causality 

as omnipresent. As Anscombe’s quote suggests, we are misled by some powerful 

examples into massive overgeneralization. It is equally plausible—I would say, 

more plausible—to suppose that the general state of things is chaotic and 

disordered, and only under special circumstances does causal order appear. This 

view allows us to recognize the exceptional density of causal order in beings such 

as ourselves. My view is that what is special about humans is that they embody 

the densest concentrations of causal capacity in the known universe. Thus, in turn, 

we can see how organism generally, but especially humans, are unique sources of 

order not, as some libertarians have wanted to suggest, exceptions to an otherwise 

seamless web of causal necessity. 

 

  Yes, and the latter is exactly the kind of attempt Henry Stapp was making. 

One may add to Anscombe’s shrewd quote that it was also obligingness on 

the part of the sun, the moon and the planets to be so far apart. This entailed 

that the scientists of the 17
th

 century had a very limited access to the detailed 

characteristics of them and their motions. If the complicated anomalies in the 

motion of Uranus, which led to the discovery of Neptune, would have been 

observable before developing a successful theory for the classical two-body 

problem, we would have probably struggled much more in achieving the 

latter.   

But when you sat that causality is local and that human beings are strong 

sources of causal power, do you also imply that causality is strictly speaking 

an anthropomorphic concept? Has it any objectivity at all?   

 

  No, I don’t want to say that causality is wholly anthropomorphic.  I do believe 

that things (by which, more strictly, I mean sufficiently stabilized processes) have 

causal powers, and that these causal powers are the stuff out of which the causal 



regularities discerned in science emerge. But the regularities, I think, are more 

constructed than discovered.  That is, in most circumstances the fact that things 

interact, thereby expressing their causal powers, doesn’t lead to much regularity.  

That has come about through evolution and secondarily by the deliberate efforts 

of highly evolved organisms, mostly human, in making machines. Of particular 

interest among machine-like organizations of nature are scientific experiments.  In 

both machines and scientific experiments, great effort is expended in isolating 

objects of interest from the background largely random flow of interactions.  

In sum, then, raw causal power is an objective feature of the universe.  Causal 

regularity, on the other hand, is a feature of certain simple physical systems, but 

more importantly an emergent feature of life generally, not merely human life. 

Humans are especially good at it, though. 

 

 “How can free will exist” is indeed a major problem of philosophy long since. 

Do you think that a satisfactory answer is possible, or rather is there an issue 

with the question itself? 

   

 As explained in my last comment, yes, I think the question is alright and I think 

the problem can be solved. As just mentioned, I don’t think we need to go to the 

physicists to solve this problem, except that we have to resist claims to the 

completeness of physics, which would cause problems for my view. I don’t find 

this very worrying.  Without, as last I heard, having solved the three body 

problem, the claim of physicists to be able (in principle?) to explain everything 

shouldn’t be taken seriously by anyone with even modest empiricist leanings. I 

basically still believe what I did when I first discussed this problem 25 years ago, 

and what I wrote up as the final chapter of my book, Human Nature and the 

Limits of Science.  But the argument now strikes me as considerably stronger in 

the context of the process ontology to which I now subscribe.  I would now 

describe the matter more in terms of highly stabilized processes in a universe of 

largely chaotic motion, processes that have evolved the ability to respond 

adaptively to a changing environment.  This is a characteristic feature of all or 

most organisms, but certainly also one that has been carried to a unique level by 

humans through the development of language, culture, and so on. 



 

 Let us now talk about life sciences. We are our genotypes is often an 

assumption either among researchers (it is more or less mandatory, for 

instance, for evolutionary psychologists) and even in the everyday reasoning 

of most people. Can you comment on this identification? Is there a 

connection with the enormous gain in popularity of gene therapy in 

medicine? 

 Sadly there are indeed a lot of people who should know better who do say things 

like this, and something like it is indeed in danger of becoming “common sense”. 

My first comment, however, is that it is complete nonsense. Obviously it isn’t 

literally true:  we are much bigger than a genome, or even than the many trillions 

of genomes, not more than half of which are human incidentally, in our bodies.  

Probably people who say this (such as evolutionary psychologists) mean 

something more like, everything we are or do is caused by our particular 

genotype. Awkwardly, most evolutionary psychologists do know that this is false.  

Physical development, and of course behavior, is always the result of a causal 

interaction between our material body, including genes and brains, and our 

environment. Given this undisputed interactionism, the only way of retaining 

much interest for evolutionary psychology is to try to argue that somehow 

evolved features of the brain are the most useful factors for explaining behavior 

even while allowing that a host of environmental variables also play a part.  Sadly 

for them, all the evidence goes in the other direction.  There are no doubt 

constraints on behavior that are determined by our biology, but behavioural 

plasticity is probably the single most distinctive outcome of human evolution.  

 I do think that evolutionary psychology is a tragically and paradigmatically 

dreadful science. Unfortunately it has the capacity to tell compelling stories that 

provide the illusion of deep insight into human nature.  And for this reason it has 

greatly reinforced these ideas about genes as providing the essence of our 

humanity. Another factor, I think, has been the hyperbole of respectable 

geneticists at times, for example in promoting the funding of the human genome 

project. This has been a wonderfully productive project, but not through providing 

the blueprint for the human being, the essence of humanity, or other such 

colourful fantasies still often encountered in the writings of genetic enthusiasts. 



 The question of genetic medicine is an interesting one. Mystical views of genes 

and genomes have certainly encouraged excessive excitement about such 

possibilities, though perhaps ironically, they have also promoted excessive ethical 

scruples. There is certainly a place for genetic medicine and especially with the 

development of technologies for genome editing, notably CRISPR-Cas9, there are 

good grounds for cautious optimism about therapies for single gene disorders. 

Whether genetics will offer much to the management of multifactorial diseases 

such as metabolic syndrome, or cancers is much less clear, though it is plausible 

that genetics will at least provide an important typology for cancers. 

 

 Talking about medicine: do you think that today’s medicine appreciates or 

underestimates the importance of the interaction between subject and 

environment? Why?  

That’s an interesting question, but not one that I have a very strong view about. 

Perhaps the problem is more one of integrating medical knowledge. Public health 

messages are everywhere: we all know that alcohol, cigarettes, diesel particulates, 

sunlight, dietary sugar, fat, noise, bad sleep, etc., etc. are bad for our health, so it 

is not true that there is no appreciation of the impact of the environment on health. 

I’m not so sure how well this knowledge is integrated with the medical practice of 

the clinic or hospital.  But this isn’t a question on which I have very firm views. 

 

 “Official” science often takes quite stern positions, is not always open to 

public discussion and is not completely transparent in its relations with 

industry and the market (when not integrated with them altogether). At the 

same time, anti-scientific positions are very popular today (in Italy, for 

instance, an increasing number of people is tout court against vaccines and in 

general the diffusion of the so-called pseudo-sciences is very large).  E.A. Poe 

wrote: “Now, the popular opinion, under certain conditions, is not to be 

disregarded. When arising of itself - when manifesting itself in a strictly 

spontaneous manner - we should look upon it as analogous with that intuition 

which is the idiosyncrasy of the individual man of genius”. To which degree 

do you think this applies with respect to today’s increasing loss of trust in 

science?  



 This is a very complicated question! To begin with Poe, whether or not he has a 

valid point, I don’t think much anti-scientific intuition now could really be 

described as “strictly spontaneous”. We live in a world bursting with 

“information” much of which is undoubtedly disinformation, and the deliberate 

spread of disinformation by interested parties opposed to specific scientific 

findings is well documented (see, for instance, Naomi Oreskes’ book, Merchants 

of Doubt). The anti-vaccination movement is a rather more difficult case than, 

say, harm from tobacco use or climate change, as the beneficiaries are not so 

clear. However, there is a dynamic in the flow of information on the internet that 

perhaps has its own logic or illogic. 

 There is also, of course, a lot of non-transparency in the relations of science to 

other interests. No doubt medicine is the most disturbing site of this problem.  

There are well-known problems about the distortion of science by industry 

funding in pharmaceutical research, and even the scientifically agreed criteria for 

a valuable pharmaceutical product are problematic.  Much more serious, probably, 

is the market distortion of resources spent on addressing different medical 

problems. Vast sums spent on amelioration of the ills of old, affluent Westerners 

are out of any reasonable proportion to expenditure on the mass killers of the 

developing world. 

 No doubt factors of this kind contribute reasonably enough to public skepticism 

about scientific knowledge.  But unfortunately it doesn’t appear to do so in a very 

rational way. Those who have access to them generally seem very happy to shovel 

down the expensive drugs of often dubious medical value that are the lifeblood of 

big pharmaceutical companies, while often refusing the vaccines that are surely 

one of the great triumphs of modern medical science.  

 Writing in the UK during the final act of the extravaganza of stupidity, mendacity, 

and incompetence that is Brexit I am perhaps somewhat prejudiced against ideas 

of the intuitive wisdom of the masses. Unfortunately, even if such a thing exists 

under the “certain conditions” to which Poe refers, I fear that in the chaos of lies 

and misinformation, deliberate or otherwise, that swirl round us all today, such 

conditions do not exist. 

 



 You wrote that some things that are passed off as “science” are not a “good 

thing”. What kind of debate could encourage a renewed dialogue between the 

sciences and the rest of human culture?  

I’m afraid some of your questions are bringing out more pessimism than I 

generally like to admit to.  I’m not very hopeful about renewed dialogue. I fear 

that the often remarked decline of contemporary culture into mutually 

incomprehending bubbles is mirrored both within science and between science 

and the rest of culture.  Since I don’t think there is any monolithic and unified 

thing, Science, I think the question is better framed as one about the recognition 

of and respect for, expertise. When the British minister and demagogue Michael 

Gove stated publicly in the Brexit debate that “the people of this country have had 

enough of experts”, I’m afraid that he tapped into a genuine vein of public 

hostility to the idea that some people know more than others about important 

matters. 

I realise that there is a risk that attacks by people like myself on bits of science—

such as evolutionary psychology—that don’t deserve much credit could perhaps 

feed this sentiment.  But of course the vital idea that science is always open to 

criticism and revision has nothing to do with the idea that anyone’s opinion is as 

good as anyone else’s. The great irony in the US debate between evolutionists and 

creationists is that the fact that the former are open to substantive criticism is 

often taken by creationists to show the weakness of evolutionary theory.  Whereas 

in fact it is precisely this that makes evolution a science and creationism an 

unscientific dogma. 

But to come back to your question, I do think there are some very dubious 

scientific enterprises, and I think it is part of the job of philosophers of science to 

provide criticism of these. But I do not intend this to ground any general hostility 

to science. I think there are many more reasons to applaud the majority of 

scientific research. Perhaps the need to respond to disasters, most obviously 

climate change, are most likely to bring back a more generally positive role for 

science in general public discussion. Or I suppose a sufficiently nasty virus and 

natural selection could make a serious dent in the vaccine sceptics’ movement.  

 



  You said you don’t think science is a monolithic and unified thing, and in 

your writings you also said that medicine is not a science but an art.  

Clearly the amount of “abstraction and idealization” (using your words) 

accepted in building physics theories is much more significant than what is 

allowed in life sciences. On the other hand, even physics itself is nowadays 

split in thousands of different specializations usually scarcely 

communicating, not to mention the fracture between physics and 

mathematics – heavily criticized, among others, by Vladimir Arnold in his 

famous article “On teaching Mathematics”
2
. Studying a mathematical theory 

without knowing its motivations (coming usually from physics) can perhaps 

be paralleled to studying the Critique of Pure Reason without knowing 

anything about Newtonian mechanics.   

Would you encourage more unifying education and research programs at 

least within the so-called hard science?  

         Absolutely! I suspect that science education has become far more specialized than 

is either necessary or healthy.  Ironically, perhaps, the specialization you mention 

implies that a great deal of what the trainee scientist is required to learn has 

nothing much to do with what they end up working on. I fear that much of the 

content of science degrees has more to do with keeping student fees within 

particular institutional boundaries than with maximizing the likelihood that the 

scientist will eventually produce valuable work. Flying the flag for my own 

institutional corner, I do believe that young scientists would get much more 

benefit from knowing some history and philosophy of science than from a lot of 

the science they are taught, most of which will be both obsolete and irrelevant not 

long into their careers.  But of course when such proposals are made one almost 

invariably hears that there is just too much essential science to learn.   

 So if I were running science education I would develop very broad programs, with 

requirements to study to some degree a range of scientific disciplines and also to 

learn something of the history, philosophy and sociology of science.  Eventually 

most scientists will no doubt get deeply into a very narrow area of research, but 

acquiring some breadth and some disposition to think about their work before 

they disappear into their arcane specialization would do wonders for scientific 
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creativity, I suspect.  (The minimal conclusion of all this is, of course, that there’s 

no danger of my having anything to do with running any part of science 

education…) 

 

 Since we touched the matter, let us go a little bit deeper: how important is in 

your opinion philosophical culture for the working scientist? In particular, 

can the knowledge of history of philosophy deepen the understanding and 

improve the results of the ones who are supposed to produce new science?  

I do think that science requires philosophy, whether or not scientists acknowledge 

this fact, or whether the philosophy they require goes by that name.  Another of 

my favourite quotes comes from the twentieth century biologist and philosopher 

Joseph Henry Woodger: ‘physiologists [who] suppose themselves to be above 

“metaphysics” … are only a very little above it—being up to the neck in it’. The 

point is just that any scientific research programme makes broad assumptions 

about what the world is like, and how it is possible to find out about it. Most 

scientists, reasonably enough, take these from their tradition without a great deal 

of thought rather than thinking this through for themselves; I’m sure it would not 

be a good use of time for most scientists to spend a great deal of time thinking 

about the philosophical foundations of their disciplines. But these foundations 

exist, and when things go badly they may need serious attention. Of course 

scientists themselves have often done this philosophical work, more or less 

successfully. But some contemporary scientists have also certainly found that 

engagement with professional philosophy can be valuable for their work. 

The specific question you ask about history of philosophy raises an important 

issue more internal to philosophy, namely how essential historical understanding 

is to philosophy. Can philosophy, like most of science, take the current state of 

knowledge as given, and work from there? I think that the answer is Not really, or 

at least, Not always, but exactly how philosophy depends on a more or less deep 

knowledge of its history is a matter of continuous philosophical debate. And of 

course scientists could often benefit greatly by understanding the contingent 

turning points in the history of their own sciences and contemplating the paths not 

taken as a result of those decisions.  

 



 And finally, what are you curious about at the moment? Which is your 

current main research topic?  

 As I have mentioned, my major current interest is in articulating a fully processual 

philosophy of biology and ultimately, I suppose, philosophy of nature.  I have 

recently finished a five year project, generously funded by the European Research 

Council on the implications of a process ontology for contemporary biology. (The 

main findings of this project can be found in the book co-edited with my 

colleague Dan Nicholson, Everything Flows, available open access from Oxford 

University Press.) The project that follows naturally from this is to explore more 

seriously how adopting such an ontology might affect the practice of science, or 

to move from a process ontology to a process epistemology.  

 One project I am engaged with along those lines concerns the attempt to develop 

ways of representing biological systems in ways that less strongly reinforce more 

thing-like, static understandings of the systems. This project involves a 

collaboration between an artist, Gemma Anderson, who has collaborated with 

scientists for a good number of years, and several scientists currently including a 

cell biologist, and a protein physicist.  

In a rather different direction, I have just begun discussions with soil scientists 

who are interested in bringing a process perspective into their field.  This strikes 

me as an ideal area to explore the implications of process thinking.  It is very easy 

to think of soil as just a mixture of various bits of rock and other chemicals and 

small organisms more or less randomly mixed together, and as a convenient 

substrate for keeping plants upright and providing them with the necessary inputs. 

But in fact soil is a highly dynamic system, maintaining crucial aspects of its 

structure through the activities of both the microbial communities and the plants. 

Taking the first view has, arguably, justified agronomic systems that are slowly 

but surely degrading the soil in ways that provide a potentially massive threat to 

future food security.   

I think it is fair to say that I am at one of those interesting points in my research 

career at which I am not entirely sure where I want to go next. But I think the 

topics above point to some likely directions. 

Thank you very much for the talk, also from the readers of Anticitera. 



 


