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The Third Wave of Science Studies: Developments and politics

Harry Collins

Introduction

The paper which marks the beginning of the program known as `The Third Wave of Science Studies’ was published in 2002 (Collins and Evans, 2002).  It was intended to be a small incremental contribution to Science and Technology Studies (STS) but, to the authors’ surprise, it engendered a great deal of opposition and adverse comment.  In a perverse way this may turn out to have been a good thing as it forced the authors to devote much more effort to explaining and developing the program so as to counter their critics.  Whatever the reasons, in its seven years since publication the paper has been by a factor of three or four the most cited paper in the journal Social Studies of Science and is now the second-most cited paper in that journal’s 38-year history.  It has also attracted a growing group who do research and analysis based on the original ideas and those worked out in the subsequent publications including the book entitled Rethinking Expertise.
  
The original paper grew out of a puzzle: how should one approach questions to do with science policy.  This was a puzzle because social analyses of science in the latter half of the Twentieth Century had emphasised that scientific practice was mundane, invested with politics, and consensus was, at best, very hard to reach in controversial fields and, at worst, impossible to reach.  In the 2002 paper, we called the science studies that had developed in the 1970s, informed by the symmetry principle, the `Second Wave’ or `Wave 2’ of science studies.  The preceding ,`Wave 1’, had been characterised by the optimistic view of science that grew especially strong after World War II, when science was thought of as a quasi-automatic process in which a combination of experimental virtuosity and theoretical brilliance could produce definitive answers in the short time needed to inform political opinion and technology policy.  
Under Wave 2 it was argued that the `truth’ could be recognised, at best, only after a long retrospect even though policy required immediate answers so that immediate choices could be made.  To put it another way, Wave 2 science studies was comfortable only with `downstream’ judgements, insisting that, at best, nothing could be said about the truth of the matter until the flood-waters waters of scientific history had cut a defined channel.  Policy-makers, on the other hand, needed to make decision in real-time – well `upstream’, before the waters had settled down.  Wave 3 tried to work out how science could inform policy-making even though, as Wave 2 correctly insisted, it could not deliver consensus at the speed of politics and perhaps could never deliver complete certainty and objectivity.  
To express the same point with yet another metaphor, under Wave 1 science seemed to stand well above the cultural plain offering a viewpoint from which advice could be given with authority in respect of every other political and cultural endeavour.  Under Wave 2 the mountain of science had been eroded away and the cultural plain had been levelled; there was no longer anything special about science.  The predominant response of science studies analysts, driven by a justified concern over the excess authority that scientists had been given under Wave 1, was to stress that technology policy must become more democratic.  This was a reasonable response but the question remained, how much more democratic should it become?  This was what we called `the problem of extension’.

The difficulties arose in setting limits to the spread of democratic rights in matters of science and technology.  Some science studies scholars seemed to suggest or imply that ordinary people could be thought to have more technological understanding than specialists; this was what we called `the folk wisdom view’.  One of the driving forces for the ideas in the Third Wave paper was the worry that the reaction to the technocracy encouraged by a Wave 1 view of science would lead to a full-blown `technological populism’ under which ordinary peoples’ views of scientific and technological matters would be counted as indistinguishable from that of experts and technological issues could be settled by referenda.  This would mean the dissolution of the very idea of expert.  

Wave 3 also grew out of questions such as that posed to Collins by some anthropologists working in the South African townships as they travelled back to the airport after a conference in Boulder, Colorado.  The `Colorado question’, as we might put it, was: 
How can relativism [Wave 2 inspired work] fascinating though it is, help me understand what to say to someone from a South African township who claims that sex with a virgin will cure AIDS?

Faced with the township situation, the natural thing for a thoroughgoing Wave 2 analyst would be to show that it could not be proved that that sex with a virgin would not cure AIDS – the science was never decisive.  This is correct but it does not help with the policy problem.  

Wave 3, then, looked for a way to regenerate some elevated points in the levelled-out cultural plain of Wave 2 science studies that was not incompatible with what we knew – we did not want to go back to Wave 1.  These elevations could no longer be `mountains of truth’ but they could, perhaps, be `foothills of expertise’.  Wave 3 put forward a very modest proposal – that, to avoid the complete levelling out of opinion in regard to matters to do with science and technology, we should agree to give extra weight to the opinions of `those who knew what they were talking about’ as opposed to those who did not know what they were taking about.  This did not mean those who knew what they were talking about were right, merely that if you had to choose between the opinions of those who knew and those who did not know what they were talking about, a policy decision based more heavily on the advice of the former would be, in some sense, a `better’ decision than one based entirely on the advice of the latter.  It may not be a more correct decision but it would be the best that could be done upstream – before hindsight could tell us what had come to count as the truth of the matter.  Thus could we awake from the nightmare of technological populism.  Clearly Wave 3 was going to have to solve the problem of what it meant to know what you were talking about – what was the nature of expertise – and who it was that should be taken to know what they were talking about in respect of any particular technological decision.
Opposition to the Third Wave

These were modest proposals and, as explained, their authors were astonished when they ran into such a storm of opposition.  One can only speculate as to why they were opposed so forcefully.  It might have been a matter of our invasion of established territories: there were many people working on policy related issues in the wake of Wave 2 and we were complete newcomers suggesting that these others had not yet thought through the problems properly.  Furthermore, even sociologists of knowledge, however much they apply their framework to others, have a strong residual preference for seeing themselves as discoverers of the truth rather than representatives of a fashion, or `wave’, of thought.
Unsurprisingly, most of those post-Wave 2 analysts who concerned themselves with policy had settled on the `more democracy’ solution to the levelling out of the cultural plain and it was easy for them to portray our position as a new elitism aimed at a return to the Wave 1 perspective which it had been so hard to overturn.  And, though we insisted that our approach was not elitist, it certainly did pull back from the extremes of populism.  Jasanoff was especially forthright in claiming that the Third Wave was reactionary; she accused us of simply misunderstanding where the world was going.  She said that the Wave 3 approach was:
trying to lock the barn door after the horse has already bolted.  The worldwide movement in legislation and public policy these days is toward, not away from, wider participation … In general, Western states have accepted the notion that democratic publics are adult enough to determine how intensely and in what manner they wish to engage with decision-making, subject only to the constraints of time and other resources … If this is the state of the world, then why should we pay attention to work that seems on its face to be looking for principles with which to limit the scope of public participation? (Jasanoff 2003). 

At first it seemed disappointing that Jasanoff preferred to express herself in terms of the demographics of  popular sentiment rather than to address the arguments but the position has its own coherence: it is not only a call for technological populism but is in itself an invocation of technological populism.  Jasanoff was telling us we must believe in technological populism because, since that was where everyone else was going, it must be the right way to go!  
With this critique Jasanoff was also representing what seems to be a change in the ambience of Science and Technology Studies.  Since the late-1990s, the annual Society for Social Studies of Science (4S) meetings seemed to becoming less like those of the scientific society, which was founded in 1976, and more like a political movement.  The 1976 society was concerned with understanding the nature of scientific knowledge and with `sociologising’ the problems initially set by philosophers of science.  The newer 4S seemed to more concerned with a political confrontation with science seen as politics.  
Intellectually the new movement could justify itself through the sentiment, first expressed by Latour, that science, like war, is a continuation of politics by other means; the corollary is that politics is a continuation of science so that the drift from a scientific society to a political movement was not such a big transformation after all.  Another change in the subject, again brilliantly led by Latour, was toward an `arts and humanities’ approach.  Latour’s work seemed to show that it was possible to write critically about science while making a virtue of out of not understanding, in any deep way, the science being analysed: indeed, it was said in Laboratory Life that not understanding made the estrangement necessary for analysis easier.  This also made it natural to associate STS with the wider `post-modernist’ movement.  The way was opened for a big increase in the population of STS analysts drawn from the arts and humanities whereas previously those with some kind of background in science had dominated.  Consciously or unconsciously, the new contributors almost certainly brought with them sentiments described by C.P. Snow as driving the division between `the two-cultures’: those from the arts and humanities could now show through their writings that the natural sciences could no longer support their traditional claim to epistemological pre-eminence.  At the same time, a growing concern with the environment and global warming led toward an anti-technology world-view.  Furthermore, sociologists have a natural sympathy for underdogs of all kinds because a driving force of the discipline is analytic distancing from the taken-for-granted view, which is always the view of the powerful.  In a related way, liberation movements, as feminism and gay rights, are bound to question existing classifications even as classification is one of the engines of science.  Wave 2 of science studies, with its philosophical or methodological relativism, was a foundation for these post-modern, anti-science, anti-technology, anti-establishment sentiments and to argue that we must return to a position that gave significant value to expertise may have seemed like a betrayal.
  Our critics, therefore, in accusing us of being undemocratic and elitist, could guarantee a sympathetic hearing. 
The structure of the Third Wave.
The `Holy Grail’ of contemporary policy-orientated science studies is to find a way to make decisions that are widely accepted as reasonable and correct prior to the establishment of scientific consensus on the matters under discussion – this was `the problem of legitimacy’.  Most of those who had been `brought up’ under Wave 2 sought the solution by focussing attention on political legitimacy.  If a policy was politically legitimate, it was legitimate.  But the Third Wave considered this aim to be misdirected: to be properly legitimate the decision had to be seen as reasonable and correct among scientists and technologists with integrity as well as among the general public.  Thus, among other things, the problem of extension had to be solved so that the special role of science and technology in matters to do with technology could be recognised and so that it could contribute to the perceived legitimacy of decisions.  
Since it is a desirable characteristic of scientists that they are dogmatic in supporting their own scientific beliefs, however heterodox, it is obvious that in the short term, in contentious areas, it will be impossible for all scientists and technologists to agree about the scientific truth.  As `Planck’s Dictum’, puts it: `science advances funeral by funeral’.  Therefore, we have to separate policy decisions from scientific decisions – the two kinds of decision are very different though often confused.
  The Holy Grail is the policy decision, that turns on fiercely disputed science, but that still seems reasonable, not only to ordinary people but also to those scientists who will refuse to accept the science upon which the decision is based.  The only chance is to replace a calculus of truth with a calculus of expertise; while scientists in their lifetimes may never agree that their own preferred scientific view is wrong, it should be easier for them to agree that for policy purposes it has to be accepted that the majority of expert opinion runs against them.  That is the Third Wave’s overall philosophy in respect of policy – make it possible for everyone to agree where the balance of expertise is pointing `for all practical purposes’; such ought to be manageable, at least in a ideal world, even if in the same ideal world it remains impossible to get all scientists to agree on the scientific truth of the matter.
Darrin Durant (2010 and private communication) argues that the programme of the 3rd Wave is `Rawlsian’ – that is, it bears a relationship to John Rawls’s theory of justice and subsequent political philosophy.  Rawls based his theory of justice on the idea of a `veil of ignorance’.  That is, decisions about how social rewards should be divided up should by made by those who did not know their eventual position in the social hierarchy and therefore did not know what they would receive under the scheme of distribution that they were inventing (Rawls, 1971).  The Rawlsian quality of the programme is very clear in the argument of the above paragraph: we are asking committed scientists to take the role of policy-makers while imagining themselves behind a veil of ignorance in respect of their own scientific views – which they will resume when the veil is stripped away and they return to `normal scientific life’.  

Seven years on from the publication of the original paper much more has become clear.  It is has now become clear that the Third Wave has two wings.  First, there is the `technical’ wing: this has to do with the definition, classification, analysis, and empirical investigation of expertise.  It is accepted that the way any decision is `framed’ will affect the view of what counts as relevant expertise and who counts as an expert.  Second, there is the political and policy wing; this is concerned with the nature of societies in which expertise is still taken seriously even in the light of the considerable levelling down of authority that has happened under Wave 2.  As we have developed the political wing (Collins, Weinel and Evans, 2010) we have discovered that one of the implications of the Third Wave is that it is against all kinds of populism, not just technical populism.  These two wings and their content will be mapped out in a later section of the paper.  First, however, the question of framing needs to be discussed.  

Framing, Identity, and Wynne’s criticisms of the Third Wave

In the early 1970s, plans were drawn up to build a new airport for London on the Maplin Sands, located to the East of London, near the mouth of the River Thames.  Even at that time the question of how the decision should be framed was salient.  Thus, economists drew up cost-benefit plans that were criticised for failing to take into account the, difficult-to-cost, effects on bird life.  The problem of framing, then, has `always’ been with us: the outcome of a decision is heavily dependent on what the decision is thought to be about.  
The original Third Wave paper had had little to say about the framing problem precisely because it seemed to be dealt with at length by other analysts such as Wynne.  As explained, the 2002 paper was conceived as an increment to existing policy work, its main aim to be to make the conceptual foundation of post-Wave-2 policy-making more secure.  In so far as it found itself in opposition to existing studies it was in respect of the drift toward technological populism not the framing problem.  It simply had nothing much to say about framing but was concerned with the nature of expertise once the relevant fields of expertise had been defined.  
The one exception to absence of discussion of framing was that the expertises discussed were to be scientific expertises.  In so far as decisions were defined as involving, say, a religious or aesthetic component, the Third Wave, at least in its initial formulation, had nothing to say except that these elements belonged to the political phase of a decision rather than the technical phase.  Such elements were still a legitimate part of the policy process but not of its technical phase.  The Third Wave, therefore, had to define scientific expertise and this was the subject of Chapter 5 of Collins and Evans’s 2007 book.

Unfortunately, criticisms of the Third Wave approach often take it that it rejects any analysis of the framing of problems.  It seems to be assumed that because we concentrate on the `technical phase’ of decisions we are handing the power to frame problems back to scientists.  This is far from the case since any problem has to be set in a frame in order to decide who is to be counted as an expert in the technical phase and setting it in a frame is often the very essence of the political phase as Wynne and others have argued.  Drawing on the newer sympathies of audiences in the science and technology studies communities, however, our opponents simply point to the importance of the framing problem implying that it constitutes a criticism of the Third Wave approach.  To make it clear that it is not a criticism we can quote a paragraph from the original 2002 paper.  Here it is:
To save misunderstanding, let us admit immediately that the practical politics of technical decision-making still most often turn on the Problem of Legitimacy; the most pressing work is usually to try to curtail the tendency for experts with formal qualifications to make ex-cathedra judgements curtained with secrecy.  Nevertheless, our problem is not this one.  Our problem is academic: it is to find a clear rationale for the expansion of expertise [into a wider group than formally qualified scientists].  But a satisfying justification for expansion has to show, in a natural way, where the limits are.  Perhaps this is not today's practical problem, but with no clear limits to the widening of the base of decision-making it might be tomorrow's.  It is just possible, of course, that setting a limit on the extension of expertise will soothe the fears of those who resist any widening of participation, on the grounds that it will open the floodgates of unreason.  It is just possible, then, that this exercise will help with today's practical problems, even though we approach the matter with a different aim in view. (Collins and Evans, 2002, p 237)
What we were saying in this paragraph, and we have repeated it in many other places, is that we agree that the most immediately pressing problems have to do with the dominance of scientists, per se, in the decision-making process but we are saying that this is not the problem that we were looking at.  We were not looking at it because many others were; we were simply trying to add something to the effort, something that might have more relevance in the long term rather than the short term.  Unfortunately, the politics of academic polarisation have prevented passages such as these from being visible to our critics.  None of this is to say that on subsequent reflection our view of how the framing problem should be handled is identical to the way it has been handled in the past.  Indeed, there are marked differences as will now be explained.  
The sheep farmers revisited

One way in which the Third Wave approach departs from the framing problem as discussed by Wynne is in the relationship between framing and `identity’.
  The iconic argument regarding the need to extend the boundaries of expertise beyond those of formally qualified scientists is Wynne’s analysis of the role of sheep farmers in the debate about sheep ecology and radiation after Chernobyl.  Wynne showed that the sheep farmers had a specific kind of expertise to contribute to the debate that ministry scientists ignored.  For example, his work made it clear that the farmer’s understanding of sheep farming ecology was vital if any regime directed at reducing the sheep’s radioactive body burden was to be successful.  In spite of this, Wynne’s primary concern seems to be to make ‘social identity’ rather than expertise the fundamental explanatory concept, particularly when social identity is combined with underdog status leading to disadvantage.  This is clear both in the introduction to one of his early papers and the conclusion, where he writes that:

A productive way of analysing the interactions between hill sheep farmers and scientists in this case, is to see each social group attempting to express and defend its social identity.  The farmers experienced the scientists as denying, and thus threatening, their social identity by ignoring the farmers’ specialist knowledge and farming practices, including their adaptive decision-making idiom.  … Coming on top of the further hardships and external controls besetting the hill farmers in an area which is a tourist-dominated National Park, their treatment by the scientists and bureaucrats after Chernobyl was almost the final straw in a baleful succession of blows to their cultural and social identity.

The scientists on the other hand were expressing and reproducing their intellectual-administrative framework of prediction, standardization and control, in which uncertainties were ‘naturally’ deleted, and contextual objects, such as the farmers and their farms, were standardized and ‘black-boxed‘ in ways consistent with this cultural idiom. Whatever private awareness they may or may not have had of the cultural limits and pre-commitments of their science, they successfully suppressed these. (Wynne 1992, pp. 297-8)

The Third Wave, on the other hand, analytically disentangles expertise, interest, identity and hardship.  Ironically, a paper recently presented by Wynne himself shows how necessary it is to disentangle these elements if they are to be understood properly.
  
The area of the Cumbrian fells analysed by Wynne lies to the North-West of the UK and immediately to the East of a nuclear re-processing plant known as Sellafield (and formerly known as Windscale) – which is sited on the coast.  We may be sure that given the prevailing Westerly winds, this area had experienced radioactive pollution originating in the Sellafield plant long before the Chernobyl explosion.  One argument concerns the contribution to the post-Chernobyl radioactive body-burden of the sheep as compared to that which was all along the responsibility of Sellafield.  

Wynne explained that there are two soil types in the areas to the East of Sellafield.  On the low ground, immediately to the East, radioactive fallout was speedily sequestered by the clay soils and could be expected to make a diminishing contribution in respect of sheep ecology.  On the higher fells, a little further to the East, however, radioactive deposition would not be absorbed into the peaty soils.  In contrast it would be taken up by newly growing grass and recycled.  Year-on-year radioactive deposition could cumulate, or at least not diminish, in respect of sheep ecology.  This was why the radioactive body-burden of the sheep was initially found to be at an unacceptable level post-Chernobyl and did not diminish in the way that findings based on clay soils had led the scientists to expect.   

The obvious question was whether the recycling of radioactive deposits on the high fells from Windscale/Sellafield had already resulted in, unmeasured, high levels of radioactivity in sheep before the Chernobyl explosion.  Wynne explained, however, that no relevant data was available: the only data available was for the clay soils – no pre-Chernobyl measurements could be obtained for the high fells.  This is obviously worrying.  Had the peaty soil measurements been deliberately withheld?  In his 1992 paper Wynne suggests there is evidence that it had but even if this was not so it constituted at the very least a serious scientific mistake.  Suppose the reason no measurements had been made for the high fells was because it would be expected that concentrations for which Sellafield was responsible would be higher immediately to the East of the plant and if these had been found to diminish rapidly there was no need to make measurement further East.  Only in the case that it was understood that sheep ecology in peaty land posed a special problem would such measurements be seen as necessary.  To ignore this possibility would be a bad mistake neglecting the special circumstances of sheep farming on high fells.  
Wynne also discussed an early (1964) paper that compared the radiation hazard of different soil types and showed that clay and peat were similar in terms of the measurements that were made.  But the measurements concerned the level of radiation 50cms and 100cms above the ground – the location of the reproductive organs of those walking across the ground.  In respect of such measurements peat soils were not significantly different to clay soils.  These measurements did not bear on sheep ecology, however because the radiation was reabsorbed into the growing grass in peat soils whereas it seems to be sequestered in clay soils.    Both of these analyses were unambiguous and it is clear that in both cases the appropriate analysis is a matter of framing: the problem of radioactivity for sheep farming on high fells turns on distinctions between soil types whereas soil types are irrelevant under other framings.  
Let us now distinguish between what we will call the `sheep-farming framing’, which refers to the technical aspects of sheep farming such the vital difference in the impact of radiation in peat and clay soils, and the sheep-farmer framing, which includes all the general interests and hardships of sheep farmers entangled with their specialist knowledge – their identity.  There appears to be a tendency in the work of Wynne and others to assume that it is vital to give a salience to the sheep-farmer framing if the sheep-farming framing is to have salience.  But nothing of the sort follows.  It is true that a sheep-farming framing is vital to good policy decisions as the above cases illustrate with great clarity but it does not follow that sheep farmers are in the best position to deliver it.  After all, we readers are not sheep farmers but we can see the point.   
The sheep-farming framing depends on specialist expertise in the matter of the difference in radioactive take-up of soils about which the sheep farmers, as farmers, cannot be expected to know, whatever their knowledge of the ecology of sheep farming.  Radioactive deposition in sheep or in soils, at the levels we are discussing, is invisible to sheep farmers and invisible to scientists in the absence of special instruments and long-term tests.
It could be argued that the relevant scientific measurements would not be made, or made public, in the absence of pressure from sheep farmers driven by their interests – their `stake’ in the well-being of sheep.
  Even in that case, however, if there were no-one involved but Windscale scientists and sheep farmers it would be in their joint interests to minimise the salience of the radiation measurements and their possible effects.  To understand what is going on the story has to be told in terms of (a) the existence of radiation scientists with sufficient expertise to measure radioactive body-burdens that have no visible effect on sheep and (b) consumers, themselves represented by other groups of scientists, who tell the consumers that they have an interest in not consuming meat with a radiation burden above a certain level and can tell them what is found in carcasses – something invisible to the consumer per se.  The true initial battle lines are between consumers and producers with the battle being possible only because of the existence of the radiation scientists who know how to make salient the changes in the sheep carcasses that would otherwise be invisible.  

Even if we take the existence of radiation scientists and their measurements, and the existence of  interested consumers, as an already fixed background against which the controversy unfolded, it is still not clear where the farmers come in, at least not in respect of the difference between soils discussed above.  The very clarity of the examples shows that it is quite easy to grasp the fact that measurements have been concealed, or the wrong measurements have been made, or wrong conclusions have been drawn.  These examples actually militate against the idea that the sheep farmers had any special experience-based expertise to contribute in respect of what is being discussed here.  In other words, what the examples seem to make clear is that sheep-farming framing and sheep-farmer identity can be clearly separated.  It is easy to take the sheep farming viewpoint without being a sheep farmer while, in terms of the problems discussed, it is unlikely that a sheep farmer would be able to come up with the framing because of the technical knowledge required and because the relevant interests are those of consumers not farmers.  Elsewhere (Collins, forthcoming) it has been argued that, even in difficult cases of `incommensurability’ of perspectives, bridges between different ways of being in the world can be formed through the development of interactional expertise – but the cases discussed here are not even difficult.  The crucial point remains that there is absolutely nothing in the Third Wave to even begin to suggest that the sheep-farming frame is not the right one in respect of decisions about sheep ecology so that there is no opposition between the framing problem and the Third Wave approach.  There is, however, a tension between the Third Wave approach and identity politics: the framing may be correct but the source of the sheep-farming framing does not have to be, and, in this case, is actually unlikely to be, sheep farmers.  Here what is going on is not a battle between sheep farmers’ interests and scientists’ interests, it is a battle between two groups of scientists, one representing radioactive waste re-processors and/or fell walkers and one representing consumers, with the latter turning on the sheep-farming framing.  That is the first difference between the idea of framing under the Third Wave and Wynne’s treatment – the difference between framing and identity.
  
MMR revisited
Another case which seems to depend much more on audience sympathy – an appeal to populism – than on the logic of the case is that of the UK revolt against the mass administration of Mumps, Measles and Rubella (MMR) vaccine.  Wynne sets the question within the whole debate about vaccination and herd immunity.  He says:
… the moral question to society, of whether the official obsession with herd immunity and then final obliteration of M, M, and R, a legitimate even laudable aim in principle, should be achieved at the cost of a small number of drastic harms to a sub-population which might be pre-identifiable and screenable-out from such vaccine programmes, is a morally acceptable trade-off to society, was not even asked, indeed not even askable, in this hegemonistic framing.  (Wynne 2008)

In fact, contrary to this, vaccination campaigns are (at least sometimes) carried out in full consciousness of the moral equation.  Thus Ronald Atlas, advisor the Bush government at the time of 9/11, wrote privately to us:   

Vaccination decisions always need to consider the risks and benefits, taking into account possible adverse reactions and the medical status of the individual.  My opposition to mass vaccination of the US population against smallpox a few years ago was based upon my assessment that there was no credible evidence for an imminent smallpox bioterrorist attack and that the anticipated adverse reactions therefore were greater than acceptable for use of the vaccine which was available.  … The models suggested that 800-1200 Americans would die from the vaccination program and that it would be necessary to accept the deaths of 10 children per year during a sustained vaccination program.  … I considered that too high.  … a premise of public health is that certain actions are necessary to protect the population at large even though a few individuals may experience harm. (personal email 6 April 2008)  

The matter is also discussed at length in Dr Golem: How to think about medicine by Collins and Pinch (2005).  Here is an extract from the chapter on vaccination:

there is no need to vaccinate 100% of the population to eradicate a disease only a high proportion.  So if you as an individual do not like the idea of vaccination you could just wait until enough others have been vaccinated to bring about the `herd immunity' that will protect you.  Unfortunately, the more people who take that view the less likely is the disease to be eradicated -- the less likely is herd immunity to be achieved because the more potential carriers remain in the population.  This is a classic situation the logic of which is like that of the famous prisoner's dilemma; you never quite know whether you will maximise your desires by going straight for what you want or asking for a little less -- it all depends on what others do. (p180-181)

MMR vaccination rates in Britain never fell far below 80% so the large majority of the population continued to act so as to maintain herd immunity even though they might have believed that it involved some risk for their children.  As far as the smaller number who chose otherwise, it is not so obvious that they held the moral high ground because they could easily be interpreted as trying to take a free ride in the prisoner’s dilemma scenario (not dissimilar to driving your kids to school in a heavy 4x4, or `sports utility’, vehicle).  Unfortunately, the selfish choice in the case of vaccination leads to bad outcomes all round if enough people take it: the perpetual question is how to avoid the selfish choice.  It is doubly unfortunate that in this case the children most likely to suffer are those who cannot be vaccinated against measles in any manner because they are not physically fit enough risk it; it is they who suffer the most as herd immunity to measles is eroded.  

Wynne’s counter seems to be simply to frame the debate in terms of the parents’ view.  He says:

… such parents were asking questions, and asking why these were not being recognised, rather than making counter-assertions of a medical or epidemiological kind. These were rooted in - again - a framing of the propositional questions from a different set of experiences and concerns than those recognised by the scientists, policy-experts and social scientists like Harry Collins. Thus the salient questions of typical parents were different from those which the official experts insisted upon imposing. The latter recognised only population risk and benefit data, and never acknowledged the question which parents were asking, which was about the possible existence of ranges of variable risks of harmful effects from MMR vaccines, in typical child populations. (Wynne 2008)

What Wynne is pointing to here is what Ronald Atlas refers to when he says (personal communication April 2008), `even when smallpox vaccine was being administered globally, it was not recommended for certain individual high risk individuals, e.g. for those with certain skin conditions.’  That is, for some vaccines it is known that particular individuals are at greater risk from the vaccination than others.  Wynne is arguing that, in the case of MMR, the parents were, legitimately, demanding a research programme that would indicate whether their particular child might be at more risk than others from MMR before agreeing to the vaccination.
  

The difficulty is that this approach cannot produce any policy except resistance to all vaccination with its potentially disastrous consequences.  This is because there is always a sub-population at risk in any vaccination campaign (or any other medical treatment) but, except in a few cases like the skin conditions cited by Atlas, we do not know who the members are.  It is, of course, medical science’s dream to be able to predict the effect of a treatment on every individual by reference to their unique genetic and physical make-up but this `Star-Trek’ model of medical science is so far from the actuality that the double-blind, randomised, control trial, that rests entirely on small statistical effects with no understanding of the causes of variation in responses to treatment among populations, is counted still as the gold standard for evidence-based medicine.  Astonishingly, Wynne’s own framing of the MMR vaccine debate is based on a model of science which he, above all as a sociologist of science, should not take seriously.  Since parents could quite `rationally’ demand programmes of research that investigated individual responses not only to all vaccinations, but to treatments of every kind, this reframing is at best useless, and at worst dangerous: it militates against every vaccination programme and could result in a pathological redistribution of resources for medical research.  Given that there was never was any scientific evidence whatsoever for the existence of a link between MMR and autism, merely a speculation by a rogue doctor which was amplified into a moral panic by the mass media (something in respect of which social scientists are again experts), the Wynne reframing is even more puzzling.  
Once more, the Third Wave recognises that the framing of a problem is a vital part of the arguments about who is to be counted as an expert but does not consider that the simple proposal of an alternative frame results in a better policy.  In this case the parents reframing of the problem, as described by Leach, Fairhead and Wynne, is potentially disastrous.  As stated at the outset, the only possible source of sympathy for it is that it may, at first sight seem to support powerless parents against state institutions but it actually flies in the face of social scientific expertise in terms of our understanding of science, medical science, and the generation of moral panics.  It encourages free-riders the result of whose actions has been suffering caused by the subsequent measles epidemics and in respect of which the truly powerless are those whose health is too poor to risk a separate vaccination against measles.  It is surprising that the MMR case is continually brought up as an example of where Third Wave thinking fails in that it does not recognise the parents’ framing of the problem.  
Mother-to-child transmission of HIV and drugs policy in South Africa.

The difference in the way the framing problem is thought about by Wynne and under the Third Wave can also be seen in the case of the HIV policies in Thabo Mbeki’s South Africa.  The Third Wave position is that Mbeki did not have the expertise appropriate to contribute to the technical phase of the decision about whether to distribute anti-retroviral drugs to pregnant mothers.  As is well known, Mbeki intervened to prevent the drugs being distributed on the grounds that the safety and efficacy of the drugs was the subject of a scientific controversy.  Wynne counters this argument once more by pointing to what he believes is a different framing of the problem:

[Thabo Mbeki] was said by others who were closer to his thinking and speaking, to have been saying, not that there is no causal connection between HIV and AIDS, but something very different and orthogonal to the propositional question in itself - that the causal progression of HIV to full-blown AIDS is strongly exacerbated by poverty, malnutrition, immune-system deficit, bad hygiene and sanitation conditions, and other poverty-related conditions, which extravaganty expensive western commercial drug responses (this was before cheaper but still expensive more local generic drugs were available) advanced by extortionate global corporations would not resolve, but would compete with for investment. He was emphasising his view of the need to focus priority on a different set of salient factors in the multi-factorial situation.  (Wynne 2008)
It is, of course, hard to understand someone’s internal states, not least Mbeki’s, and we have to defer to Wynne’s access to `others who were close to his thinking’.  If these others’ viewpoint did indeed represent what Mbeki thought then those thoughts were perfectly reasonable and appropriate to a politician.  If, however we look at what Mbeki actually said to his parliament on the occasion of his inauguration in 1999, we find something different.

Two matters in this regard have been brought to our attention. One of these is that there are legal cases pending in this country, the United Kingdom and the United States against AZT on the basis that this drug is harmful to health. There also exists a large volume of scientific literature alleging that, among other things, the toxicity of this drug is such that it is in fact a danger to health. These are matters of great concern to the Government as it would be irresponsible for us not to head the dire warnings which medical researchers have been making. I have therefore asked the Minister of Health, as a matter of urgency, to go into all these matters so that, to the extent that is possible, we ourselves, including our country's medical authorities, are certain of where the truth lies. To understand this matter better, I would urge the Honourable Members of the National Council to access the huge volume of literature on this matter available on the Internet, so that all of us can approach this issue from the same base of information. (from Mbeki’s  1999 Inaugural Speech.)
Whatever the internal state of Mbeki, vouchsafed to Wynne by those close to his thinking, what Mbeki told his parliament is that the basis for his policy is the drug’s danger to health.  Furthermore, he explained to his parliamentarians that they could each reach the same conclusion as he reached by perusing the internet.  The argument from the Third Wave is that Mbeki’s expertise was insufficient to make the judgement about whether the material on the internet should be taken seriously and that the same went for the majority of his parliamentarians who he advised to read the material so that they could share the same `base of information’.  These are non-experts pretending to be experts and in this they are doing a disservice to democracy.  By pretending that the decision not to distribute anti-retroviral drugs to pregnant mothers is a scientific decision they are, in fact, disempowering the democratic process.  They are disempowering it by pretending that the political dimension of a policy decision has been pre-empted by a technical decision.  If Mbeki had said nothing about the safety of the drugs and merely reported that he had decided that they should not be distributed for the reasons vouchsafed to Wynne, then his electorate could have decided whether this was a good or a bad political decision; as it was, that choice was denied them.  In this case, Mbeki was involved in fostering technocracy of the worst sort, it being based on his own inexpert judgements.  One can see from this example that it is vitally important to separate the technical phase of a policy decision from the political phase.  Wynne has things exactly the wrong way round and this has led him to defend a blatant technocrat.  

Interim conclusion

What has been argued in this section of the paper is that though the Third Wave approach cannot make any progress without recognising the importance of the way a policy decision is framed, and recognises the importance of the various competing framings that are on offer, this is only the beginning of the policy analysis.  It will always be attractive to politicians, and, in the light of the current thinking of many of those in STS, it will be attractive to an academic addressing an STS audience, to stress the framing of `the people’ as opposed to that of the experts, and the framing of the `powerless’ as opposed to that of the establishment and the elite.  But this is a wretched way to argue.  It is wretched because it allows the mere presentation of an alternative framing to seem to resolve a policy debate when the presentation of a variety of framings is nothing more than a beginning.  The attractiveness of the position is political rather than scientific because it appears to enfranchise the disenfranchised and represent the powerless.  But it does not.  In the case of the MMR debate it disenfranchises the truly powerless – those too sick to be vaccinated – and moves the power still further into the hands of those who have the resources to make the self-interested choice and pay to have it executed through the private administration of their preferred vaccination regime.  Oddly, in South Africa, the framing of the problem by the President of a poor country, quite reasonably resisting the predations of Western pharmaceutical companies, disenfranchised his people, most notably, as far as the balance of expert opinion believes it to be the case, those tens of thousands of babies who were to suffer from the policy; technocracy triumphed.

The Politics and Policy of the Third Wave
In a recent (2010) paper the authors, Collins, Weinel and Evans, try to work out the politics of the Third Wave in a more explicit way.  It may be that the neglect of the political implication in the initial 2002 paper left too much space for misunderstanding.  To follow the full workings out of the argument it is necessary to read the whole paper, perhaps backed up by some of the materials, such as those referring to `Elective Modernism’, found on our website: www.cf.ac.uk/socsi/expertise.  Here, however, the main points will be summarised.  
The Third Wave, when its consequences are thought through, is not only against technological populism, but populism of all kinds.  It is not anti-democratic but shies away from models of democracy which turn on something like repeated referenda and is in favour of models in which responsibility is delegated to elected representatives who are free to make decisions for a fixed period of time before being called to account.  This allows space for the elected representatives to call on the expertise of specialists between elections.  It makes it possible for decisions to be exposed to extended technical and political discussion without the pressure of short-term survival and immediate response to moral panics.  Under this model there is a chance that political and technical legitimacy can be created.  The UK approximates to this model and by taking advantage of it, it has been possible for UK political parties to resist, for example, the reinstatement of capital punishment which any populist regime would immediately reintroduce.  Likewise, it was the distance between the electorate and immediate technological decision-making that made it possible for the then incumbent Labour party to resist the call for the abandonment of MMR and its replacement with three separate vaccines – which, in the almost unanimous opinion of medical experts, was a far less efficacious option.  
As explained, in an ideal world, under the kind of arrangement favoured by the Third Wave would allow all parties to agree to the legitimacy of the technological policies that emerged from expert debate and political preference even where they could not agree in respect of the truth of the matter.  For this to be possible, the technical phase and the political phase of decision-making must be kept separate.  In the ideal world, scientific and technological experts would agree that the balance of expertise had been recognised even though (a) they might disagree with the conclusions and (b) the political decision might go against the outcome of the technological conclusions.  It is the aim of the Third Wave to try to make this possibility a little easier to bring about.  

The Third Wave, then, is not anti-democratic nor technocratic.  It is as much against technocracy as it is against populism.  As we put it in Collins and Evans 2007, `Democracy cannot dominate every domain – that would destroy expertise – and expertise cannot dominate every domain – that would destroy democracy.’  The Third Wave endorses democracy but not populist democracy.  In so far as the aim is that all parties to the construction of the legitimacy of a technological decisions come to accept that the mechanism renders it just even where they disagree with the outcome, then the spirit is that of Rawlsian democracy (Durant 2010).  

It remains that under the Third Wave, the political phase always trumps the technical phase but just as the only chance of gaining legitimacy for the technical phase is for the balance of expertise to be seen to be satisfied even when it is believed to be wrong, so the only chance of gaining legitimacy for the political phase when it goes against the technical phase is for the political decision to be clear and straightforward.  The political phase must never co-opt the technical phase however expedient this may be.  This is what Mbeki tried to do and it is what the newspapers did in the case of MMR when they `balanced’ the opinion of one maverick doctor working without evidence against the rest of the medical and epidemiological profession.  The political phase must never distort the technical phase.  In the debate, for which representative democracy provides time and space, the working out of the distinct phases, and the way the ultimate decision is based upon each of them, must be clearly seen so that, when the time comes, the electorate knows what it is voting for and what it is voting against and why.  
To even imagine that the political and technological phases can be separated, certain technical problems have to be solved.  Wave 2 has shown that scientific disputes cannot be solved without `unscientific’ interventions so that science and politics can never be fully separated.  Wave 3 accepts this but draws the distinction between the `intrinsic politics’ of science, which cannot be avoided, and `extrinsic politics’, which can.  The trick is not to analyse what is the case but to stress what scientists should aspire to.  Wherever it becomes clear that there is a political influence on the outcome of scientific work scientists should avoid it or discount it.  The alternative is to endorse extrinsic politics but a science with an extrinsic politics is no longer a science.

What, then, is meant by `a science’?  To say what a science is it is necessary to solve `the problem of demarcation’ – something that has defeated philosophers from the logical positivists to Popper.  But the problem of demarcation can be solved if it is seen as a sociological problem rather than a logical problem.  Philosophy and sociology come together over its solution if Wittgenstein is given a sociological interpretation (Winch, 1958, Bloor, 1983).  Science is a `form-of-life’, recognisable by the aspirations of its members – their `formative intentions’ (Collins and Kusch, 1998).  These activities are linked not by logic but by `family resemblance’ so that not every scientific act resembles every other and the occasional breach of the summary rules can be tolerated without destroying the demarcation project.  The summary rules comprise certain procedures and attitudes which have been described by philosophers trying resolve the `logical’ problem of demarcation and by sociologists such as Merton with his `scientific values’ and Habermas with his notion of the ideal speech situation.  Under the Third Wave, the formative intentions or aspirations for scientific behaviour which have been assembled from these disparate sources are not justified in the way their original proponents tried to justify them – logical necessity or efficacy – but simply valued in themselves, like moral imperatives.  If one cannot recognise the value of the imperative that the situation under which ones theory might be falsified should be specified, that one should not take race or creed into account when assessing a scientific argument, that one should value empirical observations above `revelations’ found in books of obscure origin, etcetera, etcetera, then one simply does not understand or value scientific values and it is no more possible to `prove’ that they are right than it is to `prove’ that the gratuitous torture of children is wrong – one either sees it or one does not.  In either case, if someone demands proof before they agree to act in accordance with these values then you exclude them from your scientific society in the case that the problem is to do with science, or you put them in a place where they are kept right away from normal society if they think it is right to torture children gratuitously.  
The Third Wave endorses what Collins and Evans (2007) call `scientism4’, which is the view that scientific values are and should be a central element of our culture.  A developing version of this idea has more recently been given the label `Elective Modernism’, which is intended to express the idea that though there is no way of proving that scientific procedures are the best way to go on or that scientific values are the best, one should choose them (`elect’ them).  Elective Modernism holds that there is a large overlap between the values of science and the values of democracy.  Merton tried to prove this but Elective Modernism just accepts it.  In sum, the kinds of argument that are held in the political phase should, other things being equal, be carried out in accordance with the kinds of procedures and values that inform scientific debate.  This is the way to gain legitimacy for their outcomes.  
The Third Wave approach demands that technical and political phases be kept as separate as possible.  This applies all the way from the governance of a nation, through public inquiries and decision-making committees, to individual scientific advisors.  Even when an advisor has a strong political view the aspiration should be to try to make sure it does not colour the technical advice provided.  The political opinion can still be offered but it should be compartmentalised in respect of the technical advice.  This applies as much to social scientists as to natural scientists.  Under the Third Wave, social scientists are recognised as experts.  As explained in the context of the vaccination debate, they are experts in matters such as decisions that turn such things as the prisoner’s dilemma, the tragedy of the commons, the free-rider problem, the way moral panics are caused, the nature of scientific knowledge, as illustrated by our understanding of the weakness of medical science, and, the Third Wave argues, in the nature, classification, and, sometimes, recognition of expertise.  This expertise has to be separated from political preferences, most notably the natural (among sociologists), sympathy for the underdog.
Of course, there is nothing new about much of this except that it is being argued in the aftermath of Wave 2 without conflicting with it, and in the aftermath of postmodernism in general, which may have been thought to have destroyed it.
Some of the ramifications of this way of thinking can be explored through a case – in this case the debate over the disposal of the Brent Spar oil rig.  In 1995 Shell proposed to dump the rig, which had reached the end of its life, in the North Sea.  This was met by protests from environmental groups and, eventually, it was cut up on land.  In retrospect it was agreed by nearly all parties that disposal on land had caused more pollution than the original dumping plan but the wider issues are more illustrative.  It could still be argued that dumping the rig at sea would be the `thin end of the wedge’ and it would legitimate much more such dumping, perhaps even of radioactive waste as well as oil rigs so that the particular pollution caused by the rig itself was not the point.  To others it seemed that the very act of dumping was a violation of the purity of the sea, again making the matter of pollution caused by the rig irrelevant.  
The Third Wave approach to this case is to keep all the arguments separate.  The `thin end of the wedge’ argument rests on what the `thick end’ would have comprised.  Let us forget radioactivity and assume that the consequences would have been mass dumping of retired oil rigs.  One possibility that would have to be considered within technical phase was that this would have had a positive outcome.  Since fishing nets would be snagged by rigs, they could provide a haven for fish-breeding and the regeneration of stocks if dumped in sufficient numbers.  It was also argued that dumping could `enhance species diversity … by providing organic and inorganic nutrients for opportunistic species’ (Huxham and Sumner 1999 citing Nisbet and Fowler, 1995).  In either case the fact that dumping would have a positive effect on fish would have been something that ought to have been taken into consideration in the technical phase and, perhaps, countered by other arguments including the legitimation of dumping of radioactive materials if some serious social scientific research could show it might be so.  The argument, once more, is not exhausted by a single framing but requires a more complete exploration informed by technical expertises which take into a account an imaginative range of framings.  A proper exploration of these matters requires that many `propositional questions’ are posed and answered, not only about pollution and fish, but also about how precedents are set, and what follows from them.  This is what happens in the technical phase and it has to precede any utilitarian, `thin end of the wedge’, argument. 
The `purity of the sea’ argument is essentially religious – it echoes the distinctions made in the book of Leviticus in the Old Testament.  Religious sentiments belong in the political phase.  It would be quite possible for politicians to argue that though the balance of expert opinion (if such it was) was that the Brent Spar would not pollute but save the fish population, because of the widespread sentiment in the population against any kind of pollution of the sea, rigs would be disposed of on land.  This would parallel the argument for anti-retroviral drugs in South Africa had that debate been carried out properly.  Finally, it would seem that an `elective modernist’ – and social scientists using their expertise must be elective modernists – could not endorse the religious argument except as something that had to be taken into account because it was significant in the political phase.  

Finally, the force of the elective modernist position can be experienced by looking at cases closer to the lives of social scientists.  We do give advice in policy related areas.  In the UK at this time there is a tendency among politicians to abandon such advice and move toward making decisions based on popular opinion.  To date this tendency has not influenced the matter of capital punishment in the UK, as it has in the USA, but it is influencing other aspects of criminal justice and punishment (Edwards and Sheptycki, 2010).  It seems likely that the tendency will spread to other areas in which social scientists have traditionally claimed expertise.  And, of course, it is very much present in social scientists professional lives as teachers, where student feedback and parental choice is limiting the difficulty of the courses that can be taught.  We have to make up our minds whether we really do favour a society in which the curriculum is chosen by the consumers rather than the professionals.  Would we want creationism taught alongside evolution if that became the popular sentiment?  

Conclusion

It seems that academics cannot be other than elective modernists if they want to retain their role as experts and professionals.  Up to a point a certain philosophical frisson can be obtained by claiming that one has no knowledge and no expertise beyond that of ordinary people but the position cannot be sustained because it leads nowhere.  Social scientists do have specialist expertises in many areas and those brought up in the tradition of science studies also understand the nature of science and, so it is argued under the Third Wave, the nature of expertise.  One way in which they can act with academic authenticity is to recognise framings for policy problems that go against the dominant view of the world.  But to take the recognition of previously unanalysed framings as, by that fact, solutions to policy problems, is a derogation of academic responsibility.  As always, the application of an expertise is a complicated matter.
Appendix: Mapping the Third Wave and SEE
Figure 1 shows a `map’ of developments in the Third Wave and `Studies of Expertise and Experience’ (SEE).  As explained in the Introduction, the original Third Wave paper was intended as an increment to existing policy work in science and technology studies but, as a result of unforeseen factors, it has grown into a programme with many ramifications.  This became clear only when the map was put together in mid-2010 in response to an invitation by Miwao Matsumoto to present a paper in the panel entitled `Beyond the Third Wave’ at the Tokyo meeting of 4S.  
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Figure 1: Map of the Third Wave and SEE

The figure shows the two `wings’ of the Third Wave.  The technical wing, or `SEE’ is the top darker area, with the politics and policy wing, more correctly referred to as the Third Wave, is the lighter shaded lower section.  The map shows intellectual developments some of which are represented by publications, some by drafts, some by research proposals and so on.  The developments originate from both inside and outside the Cardiff group.  Almost everything on the map can be traced by beginning with the Cardiff website, www.cf.ac.uk/socsi/expertise.

Starting with the upper half, and looking only at what is within the dotted circle, the analysis of expertise leads immediately to the Periodic Table of Expertises which classified expertise into a number of categories.  One particularly salient and novel category is interactional expertise.   This has given rise to the Imitation Game.  

Moving to the lower half and staying within the circle, we have the political and policy implications of the Periodic Table – the role of expertise in policy; this, of course, was the driving idea behind the whole programme.  We claims, and have tried to show, that this idea gives rise to certain general policy principles and, in certain cases, such as the distribution of anti-retroviral drugs in South Africa, can precipitate technological policies in real time which ought to be acceptable to every actor with integrity even when they cannot accept that the policy is based on correct science.  The approach also gives rise to the claim that science and politics should always be related like oil and water, whatever the scale of the institution.  To use the idea that scientific expertise should play a role in technological decision-making it is necessary to `demarcate’ science from other institutions and this has also given rise to the idea of the `Locus of Legitimate Interpretation’ (LLI) as a novel demarcation criterion (here the programme bears traditional philosophy of science but this is taken as `given’ since the same thing applies to the whole STS project).
That description exhausts the boxes found entirely within the dotted circle.  The circle is meant of be the boundary of interest of traditional STS.  We now move to three boxes which are partly inside and partly outside the circle.  The first of these is ethnography and anthropology.  They belong inside STS because they supply some of the methods but they also have a much wider usage.  We claim that the Imitation Game should be used as a methodological tool to explore anthropologists’ and ethnographers’ understanding of the cultures in which they do their work.  It has been thus used by Collins but has not, to our knowledge, been taken up elsewhere.  The idea of tacit knowledge is another central element of SEE but the notion of tacit knowledge belongs to many other disciplines too.  The final box that sits both inside and outside the circle refers to `elective modernism’ and Rawls.  Elective modernism is the idea that scientific values, defined as characteristics of the family of activities that draw on the scientific form-of-life, are central to democratic societies.  To Durant we are indebted for pointing out that since the policy approach of SEE, in virtue of the fact that it reaches conclusions by a method which balances expertises, should appeal to all honest brokers even if they think the conclusions are based on faulty science, sets method of agreement as the standard rather than agreement, it has something in common with Rawls’s political philosophy.  Rawls argued that the person who cuts the cake should be the person who takes the last slice so that the result can be accepted even if the slice turns out to be the smallest.  
Turning to topics that fall mostly outside of the reach of STS we move straight to political philosophy in general though, as far as we know, Durant is the only person thinking along these lines.  Staying in the lower half of the map, the Third Wave’s resistance to technological populism has the potential to be used as the basis of an argument against the drift, however politically attractive it is, toward policies that replace expert advice with popular choice.  We argue that this drift is traditionally resisted in the matter of the reintroduction of capital punishment in the UK (though it has not been resisted in the US).  Edwards and Sheptycki make full use of the argument in the case of criminology in general and we would hope to see more applications in the future.

Returning to the top half of the map, it is clear that the analysis of expertise has a significant bearing on philosophy, the link being led by Selinger.  It also has a bearing on psychology, much pressed by Gorman, and on neuropsychology, where Schilhab has discussed the bearing of mirror-neurons on interactional expertise.  
The next box concerns social theory.  The idea of interactional expertise is necessary to explain, so we believe, the division of labour in society and so has a bearing on social theory.  The dominance of language over practice makes it possible to understand the way social collectivities hold together and understanding of the relationship between language and practice feeds back into the notion of tacit knowledge, into philosophical debates about embodiment and into the psychology of skill acquisition.  The `fractal model’ of cultures also helps to make sense of how societies hold together and the Imitation Game used as a thought experiment as well as a real experiment provides an operational definition of how to think about the boundaries of cultures even though they overlap.

The category of referred expertise along with interactional expertise helps to explain how management works, to which development Sanders has been a strong contributor, and the idea of interactional expertise has a strong bearing on education – Stone, Selinger and Seager in the US are all trying to explore new interdisciplinary programs of education based on the idea of interactional expertise while the idea is also being picked up in wider educational circles.  Knowledge management is also an obvious application and Collins has given a key note address to the key, annual, knowledge management conference while the Periodic Table analysis of expertise has been applied to media studies by Ross and the list of applications as indicated by the extensive referencing of the idea is too long to represent.
Finally, Collins and Evans have developed a research proposal for the use of the Imitation Game to explore social exclusion – something that belongs in the lower half of the diagram.  Here, the extent to which minorities or disadvantaged groups are understood by dominant groups, and vice versa, would be explored through the Imitation Game and newly developed summary statistics would enable cross-regional and cross-temporal comparisons.
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� Collins and Evans 2007.  Related works by the original authors include Collins, 2004a, 2007 (ed.), Collins et al 2006, Collins, 2010, Collins, forthcoming, Collins and Evans, under submission, Evans and Plows, 2007, Evans, forthcoming.  Collins 2007 ed. contains a number of papers on the theme (see also Giles 2006).  There are also a stream of new draft papers on our expertise website, � HYPERLINK "http://www.cf.ac.uk" ��www.cf.ac.uk�/socsi/expertise, which contains much more material.  Related work by others from other fields includes that in criminology (Edwards and Sheptycki 2009), in journalism studies (Boyce 2006), the study of agriculture (Carolan, 2006), in psychology and neuroscience (Gorman 2008, Schilhab, 2007), in marine conservation (Jenkins 2007), in philosophy (Selinger, Dreyfus and Collins, 2007), in political philosophy (Durant, 2010) and growing number of other disciplines including education and management.  


� The problem of seeming betrayal may have been exaggerated by Collins’s contribution to Wave 2 – he was one of its founders (eg 1974, 1975, 1985/92, Collins and Pinch, 1993/1998).  In fact the Third Wave was not a betrayal, merely a shift of focus from the construction of scientific knowledge to the problem of science and technology policy; Wave 2 remains unaffected.  That there is no conflict is clear from Collins’s continued second wave publications (eg 2004b, 2011) and from a more careful perusal of earlier work such as Collins and Pinch’s, 1993. `The Golem: What you should understand about science’.  For example in that work will be found the sentiment: `Let us admire them [scientists] as craftspersons: the foremost experts in the ways of the natural world.’ (p142).  Since his first paper in 1974, Collins has been concerned with the tacit knowledge and skilled craft aspect of science.


� For a detailed discussion of this point see Selinger, Thompson and Collins, 2011, forthcoming.


� Rob Evans initially pointed this out and made vital contributions to this passage of the paper.  I am also indebted to Darrin Durant (2010, Private Communication) for his analyses of the differences between identity politics and the Third Wave approach.


� The work in question was presented at the day long workshop involving Collins, Wynne and discussants held on the Hongo Campus of the University of Tokyo on 23rd August 2010 – graciously arranged and hosted by Miwao Matsumoto.  


� The difference between experts and stakeholders in analysed in Collins and Evans 2002 – pps 261-62


� Note that under the Rawlsian model the veil of ignorance is intended to divorce judgment from identity because the actor is ignorant of his or her identity until the veil is removed.  Note also that if the more general interests of sheep farmers are what is at stake – their quarrels with the restrictions placed upon them by their being in a National Park and the economic hardships they experience as a result of Ministry policies then, of course, their identities become central.  But the whole thrust of the Third Wave is to re-establish the place for technical considerations.  The analysis of the other interests of the sheep farmers do not seem to have much to do with science studies per se but with the standard political tensions that arise between groups with different interests in society.  In this case, one of the groups just happens to have an interest in nuclear re-processing.


� Wynne 2008 is an email exchange between various parties that took place after a talk given in Lancaster University by Robert Evans.  I am very grateful to Brian Wynne for allowing extracts from this private exchange of communications to be made public.


� Wynne cites Leech and Fairhead (2007) as his source for parents’ framings of the situation and we take it that his use of the material represents an endorsement of it.  In any case, we have no argument with this account of the framing, only with policy conclusions drawn from it.


� The size of the problem is estimated in Chigwedere et al. (2008).  It is very hard to pin down Wynne’s views as they sometimes seem to shift according to the particular critical argument being advanced.  This may be accounted a virtue: as Wynne proudly explained at the meeting in Japan, he eschews any overarching programme in favour of responding sympathetically to the particular problem at hand.  The common theme seems to be: (a) a distrust of the continuing hegemony of scientists over framing which was initially justified under Wave 1; (b) a general sympathy for those who are most readily perceived as the powerless and the underdogs; and (c) a preference for the involvement of the public (in practice, usually the middle-classes) in technological decision-making.  But the details, the limits, the costs and the benefits are not worked out; working out these details might well lessen the project’s political and emotional appeal.


� There is also a `SEETALK’ mailing list which can be joined by emailing � HYPERLINK "mailto:EvansRJ1@cf.ac.uk" ��EvansRJ1@cf.ac.uk�, and an annual SEESHOP workshop, the next one of which, the fifth, will, all being well, be held in the summer of 2011.
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