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Preface 

Science is being used today in ever-widening areas of policy­
making, something which calls for critical scrutiny on two 
counts. To put the first of these bluntly: the greater the role 
taken by scientific experts in making decisions of a political 
nature, the less room is there for ordinary mortals who lack 
their training and qualifications. Concern for democracy 
should accept such a shift of power from the non-expert to the 
professional only if the most intense inspection reveals 
unequivocal advantages in terms of better decision-making. 
The second argument behind the present study is that scrutiny 
might tell us something about the intellectual status of science. 
Scientists can agree about the most refined and abstract 
theories-at least when their interests are confined to the 
laboratory and seminar room-but then so can theologians 
and astrologers. Where science appears to have the advantage 
over such fields of inquiry, however, is in its applications to 
real-world decisions involved in the development of techno­
logy and in guiding policymaking. The intellectual superiority 
of science is demonstrated, or so it seems, by its usefulness in 
the real world to hard-headed technologists, politicians and 
administrators. Some assessment of the intellectual standing 
of science may therefore be possible through an examination 
of its use in policymaking. These two lines of thought have 
come together in the present book. 

There is a paradox involved in the use of scientific research 
in policymaking: as the complexity of their problems has 
increased, decision-makers have come to be ever more depen­
dent on the results of scientific investigations, and yet it has 
become increasingly clear over recent years that attempting to 
use science in this way can generate severe problems for all 
concerned-policymakers and scientists alike. Science is, in 
reality, far from the happy servant of policy so often depicted. 
Typically, an actor involved in the policy process will stress 
the adequacy of the scientific information upon which he 
hopes to base his own actions, only to find that the political 
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opposition questions the data which has been assembled and 
the interpretation which has been placed on it, perhaps putting 
forward a rival scientific case more in keeping with his own 
political interests. The aim was to limit political dispute by 
appeal to objective, scientifically established facts which no 
one could deny without losing all credibility as a rational 
agent, but instead the political debate has been widened by 
generating a technical argument about the data and its inter­
pretation. As more scientific research is done in the hope of 
limiting the arguments, the reverse in fact occurs since there 
are an increasing number of technical issues under dispute. 
The result is embarrassment and frustration for all: policy 
actors feel cheated because their experts have failed to put 
together a watertight case, immune from the scepticism of the 
opposition, and the scientists are injured by what they see as 
the gross insensitivity of the policy process-with its deadlines 
and its need for clear-cut conclusions-to the finely-balanced 
machinery of scientific method. 

Such a picture is all too common, and by now it is well docu­
mented in the literature of administration and the social 
studies of science, if not fully understood by the unhappy 
scientists and policy actors themselves. And yet science still 
has a fatal attraction for policymakers. Many current political 
controversies, for example over acid rain, lead in petrol, intel­
ligence tests, nuclear hazards, and so on, have produced their 
own cottage industry of scientific research. Why does science 
hold such an attraction, when its use so often results in 
sorrow? Here we have a myth at work, and one so powerful as 
to be virtually irresistible. Science, when properly exercised, is 
supposed to yield judgements which are beyond question, 
whatever the political differences may be. If enough scientific 
research can be done, then it can be established that, for 
example, emissions from British power stations damage trees 
in Scandinavia-established so firmly that no one can oppose 
action to remedy the problem, although there may still, of 
course, be plenty of scope for purely political arguments about 
the best way of doing it. The reality could not be further from 
this myth. One of the central arguments of this book is that 
relevance to policy, by itself, is sufficient to completely destroy 
the delicate mechanisms by which scientists normally ensure 
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that their work leads to agreement. Consensus on scientific 
questions which are more than marginally relevant to policy is 
therefore impossible. Science under these conditions leads not 
to agreement, but to endless technical bickering about an ever­
growing number of issues. 

The second argument of the book is that this failure of 
science to operate as smoothly as mythology would have it 
does not in effect matter for policymaking. Problems appear, 
once again, only through the influence of mythology-this 
time concerning the need to gather in all relevant information 
before a decision can be intelligently made. Not only does this 
demand time and money, which are generally unavailable, it 
places the most naive trust in the power of science to deliver 
information. A more realistic view of the capabilities of 
science forces on us a more realistic conception of the policy 
process, one more closely tailored to the limitations of scien­
tific method and of the human intellect. Incrementalism is 
defended in this way, for it describes a way of making policy 
choices which makes very small demands on scientific 
research. There are therefore good and bad messages for 
policymakers from the book. The bad news is that their prob­
lems in using science are fundamental, concerning the very 
nature of consensus building in science, and as such cannot be 
wished away by administrative reforms or by insisting upon 
using only unbiased, disinterested researchers. But the accom­
panying good news is that their problems with science are 
more to do with the failure of myths, about the power of 
science and decisionmakers' needs for information, than with 
any real problem. Once policymakers can admit to operating 
in a system where decisions have to be made in an incremental 
way, with little call on science, then these problems may be 
greatly eased. 

The book's case studies, drawn largely from British and 
United States sources, are presented in a non-technical, 
straightforward way, with minimum use of jargon. They may 
therefore be used by students whose interests are more likely 
to be stimulated by a case study approach than a theoretical 
treatment of the material. The balance between theory and 
case study will, we hope, be easily adjusted to suit the needs of 
particular groups of students. 

Preface xi 
The clearest way to see the connection between the present 

work and David Collingridge's other books is through the 
central concept of error. If mistakes in decisions are unavoid­
able, there being no way to ensure their absence, it makes 
sense to favour choices which are flexible-ones which can be 
detected as erroneous early on, and which can be quickly and 
cheaply remedied upon discovery. This is the message of 
critical decision theory developed in Critical Decision Mak­
ing, whose application to the selection of technologies, where 
inflexibilities are particularly obvious, is explored in a general 
way in The Social Control of Technology. Technology in the 
Policy Process extends the discussion, developing an opera­
tional meaning for inflexibility using the case of civil nuclear 
power. Features of technologies are identified which make 
them inflexible and difficult to control, all of which are found 
very clearly in atomic power. Respect for error in this way is 
bound to clash with the belief that getting enough information 
from science will reduce the risk of mistaken choice to a bear­
able minimum. What is shown here is that science cannot work 
like this, that scientists can have no special place in the drama 
of policymaking, and that our political institutions ought to be 
structured in recognition of this, by, for example, ensuring a 
plurality of opinion and a wide spread of political power. 

Colin Reeve was supported for tllis work by a research 
studentship from the (UK) Joint ESRC/SERC Committee. 

Seminars on early versions of the work from which much 
was learned were given at Aston University, Birmingham Uni­
versity, Leeds University, Manchester University, Oxford 
University extra-mural department, University College 
London and the 1984 meeting of the British Society for the 
Philosophy of Science, Warwick University. Particular thanks 
for very helpful discussions go to Ian Dyer, Mark Earthey, 
David Edge, Peter James, Nick Maxwell, Helga Nowotny, 
Jerry Ravetz, Harry Rothman, Fred Steward, Michael 
Thompson and GeofWalford. 



1 Science and Policy­
An Unhappy Marriage 

If centuries are to be burdened with names, our own may bear 
the title of the century of science, so recent is the development 
of science in the form in which it exists today. In some ways, of 
course, contemporary science is the inheritor of far older 
traditions of thought and inquiry, echoing the wonderfully 
freeminded explorations of the ancient Greek philosophers. 
For all this, however, at the heart of our science lies a ruthless 
modernity. Enormous resources have been captured by highly 
trained and professionalized groups, whose efforts are dedi­
cated to the solution of ever narrower disciplinary problems, 
whose inconceivably vast output reflects the most intense 
competitive frenzy. 

The science of the century of science is, indeed, a far cry 
from the early stirrings of the Greeks, striving a little better to 
lmow their world. Modern science affects its surrounding 
society in a number of ways. Most immediately, its products 
are sometimes of the very greatest intellectual beauty, edifying 
even the dullest layman. There is no question of the value of 
science here, but other aspects are of less obvious merit, for 
example when science is used as a model of rational inquiry 
which must be aped by less happy fields of human endeavour, 
from.§oCiology and economics, obsessed with their status as . 
sciences,. to politics itself. At a practical level, the science of 
the twentieth century is seen as the essential motor of techno­
logy, taking it far beyond the reaches of empirical, random, 
trial-and-error experimentation which so limited earlier tech­
nical progress. Scientific results are also supposed to illumi­
nate the way for policymakers, which includes all of us at one 
time or another, in one way or another, who would otherwise 
be faced with overwhelming uncertainties. 

Science as an ideal of intellectual inquiry, as provider of 
technology and handmaiden to policy has so captured con­
temporary thinking that it is hard for critical eyes to remain 
unclouded, the merest hint of doubt about the power of our 
great servant being greeted with outrage. But for this very 
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reason, criticism of conventional thinking is needed. Work on 
such a canvas is necessarily piecemeal, this book therefore 
aims to examine the role of science in the making of policy. It 
will be necessary to unpick two closely interwoven myths 
which together support the belief that science can have an 
important role in political decision-making, the fl!Ylhs. __ oL·''~' 
r~!i.9_l1_aJitY<¥1c:l q_f!h~powerQf_fLC:!~nc:e. The first ofthese myths ,\ 

'liolds that the first step in making ahy decision is to reduce the ' 
uncertainties with which it is surrounded by gathering in as 
much relevant information as possible. Occasionally the 
uncertainties will disappear altogether when this is done, leav-
ing a particularly straightforward decision to be made. But 
more often there will be a remaining cloud of uncertainty with 
which the decision-maker must cope as best he may, however 
it has at least been reduced to the lowest level permitted by 
existing information. To do otherwise would be to ignore 
relevant information, a fault which is bound to reduce the 
chooser's overall benefit from the decision. 

Not aU of the information required will come from science, 
of course, some may involve only empirical observation and a 
little common sense, but as decisions become increasingly 
complex, the role of science is likely to grow. Here we see how 
the myth of rationality is woven into the second myth, for it is 
assumed that science is capable of providing all the informa­
tion which policy may demand of it. The myth of the power of 
science holds that whatever information is needed to reduce 
uncertainty in making a particular policy choice, science can 
meet the challenge, that the direction of research in science 
can be quickly and easily changed to provide the information 
required by policymakers without introducing intolerable 
delays in the policy process. 

The two myths are not empty slogans, for they affect the way 
policy is conducted. Concern for the social effects of new tech­
nology led the United States Congress to establish the Office 
of Technology Assessment in 1972, charged with the provi­
sion and analysis of information on these problems to Con­
gress and the wider public. It is very telling to see how the new 
agency interpreted its task, which it saw as gathering together 
information on all aspects of a proposed new technology­
social, economic, enviromnental and political-and not 
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simply the immediate short-term consequences, but the 
longer-term, remote consequences as well. Since then, of 
course, experience has chastened the great optimism of the 
early days of technology assessment, but the total overview is 
still represented as the aim to which analysis ought to be 
addressed, even though some compromise with harsh reality 
has always to be made. The same belief in the powers of infor­
mation and of science is seen in the American procedures 
under the Natural Environment Protection Act (NEPA) 
which calls for detailed and fully researched environmental 
impact statements to be made about any major project which 
might _harm the envi~onment. Again, the belief is that the 
benefits of projects can only be balanced against their environ­
mental costs when the latter can be seen in complete detail, 
established through scientific research. The production of 
vast, almost entirely unread environmental impact statements 
is now quite a cottage industry in America, even a modest 
report occupying several thousand pages giving work to 
scores of scientists. 

Love of data and a belief in science are not a purely North 
American affair. The British Windscale inquiry of 1977, for 
example, concerning the building of a reprocessing plant for 
spent nuclear fuel in Cumbria, is a monument to the myth of 
rationality, since the public inquiry was forced by political 
opposition to nuclear power to consider not just the plant pro­
posed, but all aspects of nuclear policy. Information on the 
plant's safety, costs and environmental problems was gath­
ered, together with the need for nuclear power plants, conser­
vation, alternative energy sources, energy forecasting, and so 
on and so on. A repeat performance of the whole exercise is at 
present under way concerning the proposal to build a pressur­
ized water reactor at Sizewell in Suffolk, which has taken even 
longer and has generated an even greater mileage of reports. 
Similar debates on nuclear power have taken even longer in 
Austria, the Netherlands and Sweden. Since much of the 
information of central importance in these decisions is scien­
tific, these reports serve to entrench the second myth-of the , 
power of science to assist policy. i 

Technical devices which are presented as aids to policy- ~ 
making, such as cost-benefit analysis and energy modelling, ! 

' 



4 Science and Policy-An Unhappy Marriage 
also serve the twin myths by demanding a great deal of infor­
mation before they can be applied to a particular policy issue, 
much of which is to be provided by scientific research. As well 
as the examples already mentioned, scientific research on an 
impressive scale in the hope of serving policy is under way on 
the environmental problems of lead, acid rain, ozone, the 
greenhouse effect, asbestos, the nuclear winter, pesticides of 
various sorts, agricultural fertilizers, animal fat, and so on and 
so on, remembering that each entry on the list really covers a 
number of research programmes. Although they may hide 
behind avowals of neutrality and disinterestedness, pretend­
ing to be mere providers of information, the simple truth is 
that the greater the concern of scientific experts in policy­
making, the less room there is for ordinary mortals to influ-

' ence the decisions which affect them. In Nowotny's words 
,\\ (1982, p. 1 09): 

In today's scientized world it would be hard to imagine getting along 
without experts. The widespread belief in scientific rationality has 
invaded all features of modern life: problems are primarily defined 
in ways that suggest scientific and technological solutions and 
experts are looked upon as the problem solvers .... the problem­
class, in which expert assessment and recommendations are in 
demand, has grown as well as the uses to which expertise is put. 

After presenting a study of the Austrian debate over nuclear 
power, she concludes that (p. 123): -

vast areas of modern life-technology development and the research 
process-have virtually been inaccessible and closed to public 
scrutiny and a modicum of control. Science as a form of cultural 
domination, with technology as its material incarnation ... has yet to 
come to terms with ... demands for democratization which sound 
utterly alien to any elite, including the scientific. 

The aim of this book is to destroy the twin myths of rationality 
and of powerful science, replacing theni by an accourif-of~ 
'policymaking whicliTs-tailored to the limitations of the human 
intellect to analyse data, and of science to provide information 
in a form usable to decision-makers. The myth of rationality is 
profoundly mistaken; good choices may well be made without 
first accumulating wagonloads of information in the hope of 
reducing uncertainty. Indeed, collecting information may 
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actually worsen the quality of decision-making, as noted by the 
critics of technology assessment, environmental impact state­
ments and of the use of technical devices like cost benefit analy­
sis and energy modelling. Decision-making machinery has 
been evolved specifically to be able to deal witlil the inevitable 
shortfall of information from that demanded by the upholders 
of the myth of rationality. It is simply not the case that a good 
decision can only be made once the uncertainties surrounding it . 
have been reduced by gathering as much relevant information 
as possible. On the contrary, policy decisions may be made 
quite happily with the very scantiest information. 

The myth of the power of science will likewise be rejected. 
Far from being the natural handmaiden of policy, science is 
prevented from exerting anything but the most marginal influ­
ence over decisions of policy. The conditions for effective 
scientific research, including the analysis of already existing 
evidence, cannot be met when the results of science are 
supposed relevant to policy. Contrary to the myth of the 
power of science, there is a fundamental and profound mis­
match between the needs of policy and the requirements for 
efficient research within science which forbids science any 
real influence on decision-making. Such scepticism would be 
alarming if the first myth, of rationality, were retained, for the 
impossibility of using science in policymaking would then 
condemn us all to always make very poor decisions, being 
unable to reduce the uncertainties involved. But if both myths 
are rejected at the same time, there is no such problem. If there 
are perfectly good ways of making policy which do not require 
the gathering of all relevant information, then it hardly matters 
that the nature of science prevents us from making such a 
harvest. 

An oudine of the book's arguments may now be given. 
Chapter 2 considers some of the views about the operation of 
science which sustain the myth of its power to inform the 
policy process, particularly the belief that properly conducted 
scientific research yields the truth. If this were indeed the case, 
the relevance of science to policy would be beyond question, 
for knowing the truth can hardly hinder decision-making. This 
belief, and a few like it, are rejected in Chapter 3, in the light 
of existing views taken of the enterprise of science by the 
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philosophy and sociology of science, and by social studies of 
science. Contemporary views of science are shown to be an 
embarrassment for any attempt to defend the traditional thesis 
that the results of science can be relevant to policy. Scepticism 
is advanced a little further in Chapter 4 with the articulation of 
what will be called the over-critical model of expert advice in 
policymaking. Three conditions for efficient science-auto­
nomy, disciplinarity and a low level of criticism towards con­
jectures-are shown to be irreparably broken When science 
fries--to assist decision-making. Instead of a consensus being 
achieved among the scientists which is sufficiently robust to be 
accepted by all parties to the policy debate, so limiting the area 
of political disagreement, .the political argument feeds a tech­
nical dispute which has the potential to continue inde:firlitely. 

-Any attempt by science to influence policy, on this model; 
results in endless technical bickering of no value to policy­
makers. In Chapter 5 the sceptical thesis of the over-critical 
model is then tested against a well-known example where 
scientific research has attempted to influence policy-the 
control of lead in the environment-which is shown to fit the 
model. Attempts by scientists to achieve consensus around 
technical claims which might be relevant to policymaking 
have, in this case, all failed, and failed for the very reasons 
identified in the over-critical model. 

The emphasis then turns more towards policy,.. for the 
operation of the over-critical model in the case of lead raises 
as an urgent question how policy is to be conducted in this 
area, given thc;:Jajl_!!_!~ of scientific research to limit the political 
~debate. Chapter 6 therefore looks anne myth of ratiomilityin 
more detail, showing that policy about the control of environ­
mental lead could never have been made in the way prescribed 
by the myth's defenders: it would have been impossibly 
demanding of money, brainpower, time and scientific 
resources. The following chapter then gives a positive account 
of policymaking, where choices can be made in an intelligent 
way without using any significant scientific results, employing 
the kind of incrementalism championed by Lindblom, show­
ing in particular how policy on lead was made in this way. The 
remainder of the book consists of more case studies, by which 
the over-critical model is further tested and articulated. 

2 Myths of Science 

Myths of two kinds -are interwoven in traditional thinking 
about the relationship between science and policy: the myth of 
rationality demands that political decisions be made only 
when all relevant facts have been gathered, that of the power 
of science insists that science can fulfil tills role. A fruitful 
marriage is therefore promised between knowledge and 
power. Later chapters built around the case study on policy­
making about lead in the environment will pay particular 
attention to the myth of rational political choice and present 
more realistic alternatives; for the present our concern is 
centred more on science. Various aspects of the myth_ qf_ 
powerful science will be discussed in the present chapter, and 
discarded in the next where a more modest conception of the 
abilities of science will be defined, in keeping with contempor­
ary views of the scientific activity. 

'Revolutionary' would not be an understatement for the 
changes which have occurred since 1945 in our conception of 
science, yet one corner of human activity seems to have 
escaped any but the smallest disturbance during these turbu­
lent decades. Conventional views of the usefulness of science 
for policymaking have resisted significant changes despite the 
dramatic changes which have occurred in thinking about the 
methods and practices of science. The aim of this book is at 
last to remedy this schizophrenia, consigning conventional 
accounts of science in policymaking to the intellectual dustbin 
where they have belonged for so long, and developing a new 
account which is wholly consistent with contemporary 
thought about the workings and status of science and its 
products. The myth of the power of science is itself composed 
of many subsidiary myths, the most important of which will be 
described in the rest of the chapter. 

Science Yields the Truth 

Our central question is the power of scientific research to aid 
the making of political choices, for example about recent 
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8 Myths of Science 
policy issues such as acid rain, lead in petrol, the nuclear 
winter, and so on. Can the research efforts of scientists be 
quickly and easily directed to finding answers for the urgent 
factual questions which arise in formulating policy in such 
areas? In happier times, the question was hardly worth explicit 
attention, for science was seen as the natural handmaiden of 
policy. Whatever the shocks and vicissitudes inherent in 
policymaking, the results of science, the fruits of applying 
scientific method, could be depended on absolutely, for they 
are known to be true, or at least known to possess a very high 
probability. Science provides the truth about the world in 
which we must co-operate with our fellows in making policy 
decisions; what it tells us is therefore crucial to how we go 
about reaching our objectives or compromising with others 
engaged in the same pursuit. Objectives without factual 
knowledge have no consequences for action. Nothing follows 
from the aim of prolonging human life until scientific research 
reveals facts, for example that diets high in animal fats cause 
premature death, whereupon policy directed towards limiting 
such eating habits can be pursued. Dissent can be expected, 
farmers may try to resist these policies, but this can only be a 
reflection of the different relative values accorded to addi­
tional years of life and wealthy farmers, for even the farmers 
must accept the deliverance of qualified scientific experts 
about the consequences of the eating habits they have investi­
gated. 

Although such an elevated view of science belongs to the 
history books, its influence lives on in the belief that science 
can be highly relevant to practical matters of policy. It often 
happens that views live on past their time, hardly changing 
long after the theoretical ideas which once underpinned them 
have become jokes of the seminar room. The thesis that scien­
tific method leads to the truth, or at least to statements of high 
probability, has virtually no contemporary adherents in the 
philosophy, the sociology and the social studies of science. 
Where the older view regarded the empirical evidence pro­
vided by experiment as the bedrock which had to be accepted 
by all scientists as they developed theories about the workings 
of the world, contemporary accounts of science, which will be 
discussed in more detail in the following chapter, stress the 
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room for manoeuvre which always exists in the acceptance of 
any scientific claim, including ones about what has been 
observed. For Popper, science is a continual process of con­
jecture and refutation, hypothesis and criticism. The claims of 
science cannot be known to be true, nor known to have a high 
probability; they are, instead, guesses about the world, which 
may in turn be criticized by other guesses. Kuhn presents 
science as a superbly efficient problem-solving machine. As 
for Popper, the rationality of science lies not in its power to 
once and for all uncover truth, but in its ability to resolve local 
anomalies very effectively. Sociologists of science have 
recently stressed the provisional nature of all scientific con­
sensus, for agreement is not forced on the scientists by their 
observations of the world; it is, like all agreements, a product 
of social interaction, negotiations within the implicitly 
accepted rules of the game of science. Agreement is some­
times fragile, however, and can break down under social 
stresses with the reopening of a whole number of views origin­
ally regarded as closed. 

Whatever the differences between these views of science, 
they have in common an emphasis on the tentative nature of 
scientific claims, the possibility of many interpretations of any 
body of experimental results, the overthrow of one idea for 
another. On such views of science, its usefulness for policy­
making is obviously open to doubt, and yet little has been done 
to explore this sceptical avenue. If the conjectures which 
today's scientists accept are bound to be rejected sooner or 
later, just as the conjectures which seemed so compelling 
yesterday have been given up, of what use can they be in offer­
ing guidance to policymakers? 

Experts can be Expected to Agree 

Since science discovers the truth, its practitioners can be 
expected to agree about the facts. Consensus is the normal 
state of science, debate and disagreement marking, at best, an 
inadvertent failure to apply scientific method properly, or, at 
worst, outright bias and distortion by one of the parties. If the 
experts have correctly followed the rules of scientific method 
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and have considered all the available data, then they ought to 
reach the same conclusion. This view is particularly attractive 
to policymakers who obviously hope for a consensus from 
among their scientific advisers; dissent merely adds to the 
policymakers' problems as they become even less sure about 
how to achieve their objectives. 

Two immediate consequences of great importance follow 
from the expectation of consensus among scientists. Policy 
debates must be based upon differences in the values of each 
side, since they must agree about the facts of the matter, 
whatever experts they may have consulted. Disagreements 
about action which continue beyond the point where con­
fusions and misunderstandings about the facts have been 
cleared up, must reflect the differentvalues with which each 
side operates:asTn-flle··ex-ample ofihefarmers who objected 
to policy directed against hlgh-fat diets discussed earlier. The 
second consequence is that there is a problem about the 
disagreements which experts occasionally have. How are 
these to be explained? If disagreement of this sort survives 
the surveying of the relevant facts, it can only reveal the 
operation of bias in one of the disputants. Bias receives a 
psychological characterization, being a distortion produced 
by some vested interest in drawing conclusions from the 
available data, or in deciding just what data is available. Bias 
may be avoided by ensuring that scientific experts advising 
policymakers have no interests in the outcome of the policy, 
one way or another. 

Scientists who are disinterested in the outcome of policy, 
and who may therefore be employed as advisers, will have no 
political role in the making of policy, their task being only to 
provide information for decision-makers to use in whatever 
way they may want. What Habermas (1971) calls the :deci­
sionistic model' and Clark (1974) the 'democratic paradigm' 
are descriptions of this barrier between the providers of scien­
tific knowledge and the political consumers of scientific 
knowledge. Warnings about the maintenance of the barrier 
are common. Laski ( 19 31) urges that expert advisers should 
have no greater influence on policy than any other citizens, 
and US Secretary of Defence, Harold Brown (1977), has 
warned against advocacy by experts. 

Myths of Science 11 
If in the guise of analysis and exposition, an expert becomes an 
advocate for a partcicular decision, he sometimes may have his own 
way, but only by substituting his own judgement for that of people 
who have the responsibility for decisions and who might weigh 
values differently if given all the facts, and whose judgement may be 
better. 

Similar remarks are from Phillip Handler (1975), speaking 
as President of the US National Academy of Sciences: 'science 
can study whether energy independence is technically pos­
sible or whether Soviet underground nuclear tests can be 
detected, but must then let regular policymakers decide 
whether to try for energy independence or just what arms 
control proposals to put to the Russians.' 

Russell (1982) points out that the barrier between politi­
cians making policy and their scientific advisers is supposed to 
be found in risk assessment-the scientists assessing the objec­
tive magnitude of the risk, the policymakers then deciding on 
whether it is acceptable, though in reality the picture is far 
from the pretended ideal. Hadden (1977), surveying several 
aspects of policymaking, found widespread belief in the dem­
ocratic paradigm among American policymakers. 

Science is One 

A further consequence of seeing science as a vehicle for deliv­
ering the truth, or a set of highly probable claims, is that sci­
ence must be seen as essentially a unity, something particularly 
stressed by twentieth-century empiricists. The methods 
employed in arriving at the truth may vary between scientific 
disciplines-the ways of organic chemistry are not quite the 
ways of paleobotany-but by whatever route they arrive at the 
truth, their common terminus gives the disciplines far more 
in common than any details of operational procedure may 
separate them. Whether or not a practitioner from one disci­
pline can fully understand the work of someone in another dis­
cipline, there should be a natural state of trust across 
disciplinary divides. Provided there is a consensus within a 
discipline that a claim is true, it must be accepted as such by 
scientists in any other discipline, just as it must by laymen. 
Organic chemists may find the work of paleobotanists fairly 
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hard reading, but for all that they must accept the consensus 
among paleobotanists as much as they insist paleobotanists 
respect whatever agreement is reached within organic chemis­
try. There ought not to be any major barriers of communica­
tion between workers in different disciplines-a point of 
particular relevance to policy problems which invariably 
require scientific research in a number of disciplines. We shall 
see later that this is entirely false. 

The Principle of Irrelevance 

What will be termed the principle of irrelevance states that the 
assessment of a scientific idea should not in any way be influ­
enced by the use to which it might eventually be put. The truth 
discovered by scientists is the truth and remains so whatever 
implications it may have for policy. Truth shall speak though 
the heavens fall; if the rose of truth be thorned, then we shall 
bleed. On the surface, the principle of irrelevance may appear 
to be an obvious condition for any rational enterprise; how­
ever, good reasons will later be given for its rejection. The 
principle is a consequence of the view that science yields the 
truth, and indeed the principle will be seen to fall with this 
view. The aim of policy is to use the facts revealed by science 
to further some objective, and the facts can hardly be allowed 
to change as the aims of policy alter. Changes in policy can 
make people regret what the facts are, but they-are beyond 
revision. Policy objectives will obviously influence the 
research topics undertaken by scientists, but the methods 
employed in that research should be the same as in research 
which is remote from policy, and its results will likewise be 
independent of any use that might be made of them. We shall 
see later how this too is a mistaken view, the deepest workings 
of science are irresistibly altered when science becomes 
involved in policy. 

The principle of irrelevance is closely related to the myth of 
the impenetrable barrier between scientist, as factual adviser, 
and those who use these facts for making policies, as recog­
nized by Elwood and Gallacher (1984 ). 

science and social policy have asymmetric relations. Social policy 
determines which hypotheses are sufficiently important to be tested 

Myths of Science 13 
but cannot legitimately influence the interpretation of the data in 
terms of predictive relations. Science, on the other hand, can serve 
only to predict and cannot legitimately interpret the social import­
ance of the predictions ... the two processes are quite distinct and 
must be conducted exclusively on their own terms. If these distinc­
tions are not observed, both science and social policy will suffer, the 
contribution of science will become less trustworthy and the out­
come of policy less secure. 

Policy can be Based on Science 

Science, revealing as it does the truth, can be relied upon with 
confidence in the process of policymaking. Knowing the truth, 
policymakers can decide how best to fulfil their objectives and 
can plot a course of action which has a very high probability of 
achieving maximum returns. Policy, in other words, is very 
sensitive to the results of science: science plays a very import­
ant role in the determination of policy. It will be very useful to 
quantify this idea of the confidence which policymakers place 
in the results given to them by their scientific advisers, which 
may be done through the idea of error cost-a key concept 
throughout the present work. Consider a technological exam­
ple first. Imagine a pharmaceutical firm which is advised· by its 
pharmacologists that a new product is a safe cure for a particu­
lar ailment. The firm's board must choose from a number of 
options: at one extreme the construction of a new plant at a 
cost of £10 million, at the other continued research in the 
laboratory at a modest level. The cost of the pharmacologists' 
advice being wrong-the error cost-is, in the first case, 
£10 million (at least) and in the second, just a few thousand 
pounds per year. If the firm decides to build the plant, then it 
places great confidence in the advice and the decision may be 
said to be highly sensitive to that advice. If the pharmacolo­
gists' conjecture was not accepted, the firm would never build 
such a plant. At the other extreme, if the favoured option is to 
continue bench research, the company places a low degree of 
confidence in the conjecture of its pharmacologists and its 
choice is insensitive to that conjecture. This laboratory 
research might well be valuable even though the conjecture is 
false. This suggests that error cost may be used as a measure of 
the sensitivity of a conjecture in making a decision. 
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To generalize, imagine a decision-maker informed of con­

jecture F which makes him alter his preferred options from A 
to B. If F is false, the decision-maker has erred, for A would 
still be the favoured option. The cost of this mistake, of choos­
ing B instead of A when F is false, is the error cost. A low 
error cost implies a low sensitivity of the choice to the conjec­
ture F. This is easily seen for in the limiting case A and B are 
identical and the decision-maker's option is completely unin­
fluenced by F. Even if the decision-maker knew that F was 
false, he would not change his option, making the error cost 
zero. Clearly, in this case the sensitivity of the choice to F is 
also zero. On the other hand, B may be a radically different 
course of action from A, one which would never have been 
adopted but for F. In this case the error cost is large, as is the 
sensitivity of the choice to F. In short, the degree of influence 
of a scientific conjecture on a decision may be measured by 
error cost. The optimism of the conventional view of the rela­
tionship between science and policy may now be expressed by 
saying that it supposes that policy can be sensitive to the 
results of scientific research, that policies may be based upon 
the findings of science even where these have a high error cost. 

In this chapter we llave considered in outline some of the 
myths which congregate under the umbrella myth of the 
power of science and which make great promises for the 
ability of science to inform politics. It is time to develop a more 
realistic, and an altogether more humble, view of science and 
its importance for policy, which is the task of the next chapter. 

3 Realities of Science 

Modern conceptions of science forged by philosophers and 
sociologists of science and workers in the social studies of 
science could not be more different from the earlier views of 
the subject discussed briefly in the previous chapter. There is 
much argument about the details of this conception, but the 
outlines have been clear enough for all to see for many years. 

Science does not Yield the Tmth 

The principle underpinning the earlier elevation of science, 
that its methods reveal the truth, has been dismissed as an 
impossibility. Popper (1959) sees science, not as delivering 
the truth, but as consisting of guesses which are subject to test 
against other guesses. Scientific method is a set of rules ensur­
ing that the conjectures of science are open to criticism and the 
possibility of rejection. Criticism is only possible if rival 
theories are encouraged, attention therefore being focused on 
the room which always exists for rival interpretations of any 
body of data. Whatever consensus may exist among sci~ntists 
is always likely to be broken at any moment by the discovery of 
some new phenomenon or simply by a change in scientific 
fashion. In contrast to earlier views of science; observations 
are not able to force scientists into agreement, indeed, state­
ments about experimental results are as open to error as any 
other claim within science. While recognizing that all scientific 
claims should be open to criticism, it is realized that too much 
criticism would easily destroy the whole enterprise of science. 
Limits must therefore be placed on the extent of criticism, a 
point which will later prove to be of very great importance for 
our understanding of the role which science may play in 
policymaking. Kuhn (1970) agrees with many of these points, 
although he describes the workings of science without refer­
ence to truth. Empirical results are always open to more than 
one interpretation, and consensus may be short-lived. 

Mulkay (1979) tells the story of the growing confidence of 
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sociologists in analysing the contents of science. If the theories 
held by scientists are determined by their observations, as with 
traditional accounts of science, there is no scope for asking for 
any explanations as to why these theories were chosen. Once it 
becomes clear, however, that many rival interpretations of 
evidence are always open, it is possible to look for the social 
factors influencing the selection, a point of great importance in 
understanding conflicts which arise when the interpretations 
which are offered are of relevance to some question of policy. 
As for truth, many sociologists adopt a robust relativism, since 
it is a non-operational concept, unlike belief or commitment 
or consensus. 

Experts can be Expected to Disagree 

On earlier views of science, disputes between experts could 
only be seen as an aberration caused by bias from some vested 
interest, but on contemporary views there is always the pos­
sibility of disagreement about what interpretation some body 
of evidence ought to receive. There is now room for debates 
about policy to be something other than the head-on clash of 
values allowed by earlier conceptions of science which held 
that its results had to be accepted by everyone. Policy debates 
may now be about what interpretation should be given to 
scientific findings. In this way, disagreement among experts is 
not at all shocking: it is a sign of a healthy policy process where 
rival views are pitched one against another. In an example to 
be discussed later in some depth, those concerned to protect 
the environment, including the United States Environmental 
Protection Agency (EPA) have interpreted the libraries of 
research findings relevant to the matter as showing that lead 
from motor vehicles damages the health of young children. 
The industry, however, is able to articulate and defend the 
contrary interpretation, that lead from its products is not 
harmful to children, despite the quantity of the evidence over 
which the dispute ranges. This would not be allowed on earlier 
views of science, which would have to hold one side as biased 
in its refusal to accept the evident truth attested to by scientific 
method. 

Collingridge (1982, 1984b) has analysed some examples of 

.... 
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such disputes and a great many empirical studies of expert dis­
agreement have revealed the importance of this kind of 
dispute over the interpretation of data, for example Clark 
(1974), Doty (1972), Fallows (1979), Gillespie eta!. (1979), 
Hadden (1979), Holcomb (1970), Knopp (1979), Mazur 
(1973), Nelkin (1971 ), Nowotny and Hirsch (1980), Peterson 
and Markle (1979), Priebe and Kaufman (1980), Reiser 
(1966), Robbins and Johnston (1976). In her introduction to a 
collection of case studies, Nelkin (1979, p. 16) observes that 
'whatever political values motivate controversy, the debates 
usually focus on technical questions'. Experts occasionally 
agree on technical matters which are relevant to policy, but 
this is a rare event which cannot be taken as a model for the 
correct relationship between science and policy. Technical 
debates between rival groups of experts over the inter­
pretation of data are concerned exclusively with facts, and 
explicit mention of values are generally rare, although, of 
course, it is often deep difference in values and interests 
whic}1 motivates actors in the policy process to articulate a 
techmcal case. Thus, the lead industry defended a technical 
case which protected its profit, and the Environmental Protec­
tion Agency's technical case served the organization's need to 
show off its power as a new star in the bureaucratic heavens, 
although neither the industry's profit nor the Agency's politi­
cal needs received any explicit mention in the debate between 
them. 

This has profound consequences for the view taken of the 
scientists' role in policymaking and the nature of bias within 
the process of decision-making. The only way to ensure a 
genuine healthy debate between rival groups of experts is to 
motivate them to scrutinize their opponents' views critically, 
and to develop their own case as the argument continues and 
as new research results are added to the stock already under 
discussion. Scientists, to be effective, ought to be interested 
parties, not the neutral, disinterested, detached observers of 
mythology. They act, in the words of Collingridge (1980), 
more like advocates in a court of law than neutral scientists in 
the laboratory. There are good common-sense reasons which 
force us to recognize this point, quite apart from considera­
tions of theories about the workings of science. In forming an 
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opinion relevant to policy, a scientist must do much more than 
the customary evaluation of each scientific paper which passes 
across his bench. What is needed is a review of existing liter­
ature to see whether a technical case can be made out that, for 
example, lead from petrol damages children, that sulphur 
dioxide affects tree growth, or whatever the issue may be. A 
good advocate will scrutinize the available evidence intently, 
searching thoroughly for items which can be fitted into the jig­
saw of such a case, and the estimation of each piece of the 
puzzle will inevitably be affected by whether or not it fits with 
the pieces already assembled. If the case is sick and lame, this 
may be discovered by criticism from opposing advocates, but 
at least the technical case has been assembled around which 
debate can be organized in an intelligent way. The second 
point is that a scientific result is no more than ink on paper 
until it is brought to the attention of actors within the policy­
making process. Where a disinterested researcher would note 
the point, an effective advocate will bring it to the attention of 
those to whom it might be of value, forcing down the well­
known barriers which all policymakers have to build for self­
protection against being inundated with information. 

Bias exists in the process of policymaking where freedom to 
challenge interpretations placed on data by others is impos­
sible, for whatever reason. As Collingridge (1980) points out, 
bias characterized in this way is not a psychological feature of 
experts, but an objectively identifiable and hence remediable 
feature of the way policy is being made, examples of which will 
be given later. Bias of this sort might be, for example, the 
impossibility of challenging various claims made by experts 
because of the law governing public inquiries, or the domina­
tion of one field of research by a narrow group of experts who 
cannot be effectively challenged since they control the funding 
of research and the publication outlets. 

Enough has been said to show that scientific advisers are 
not the simple providers of information which the democratic 
paradigm, itself supported by the myths of science described 
earlier, insists upon. The barrier between technical adviser 
and political actor can no longer be maintained. As an advo­
cate, the scientist must search for a case to please his master 
and fight to ensure that whatever results fit that case are 
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brought to the attention of his paymaster. Nowotny (1984) 
discusses the pmblem scientists have in reconciling serving 
such a function with the more traditional ethos which they 
have inherited. 

Science is Many 

The modern view of science paints a much richer picture of 
the various disciplines which seem essential for its successful 
operation than earlier empiricist conceptions of science. 
Disciplines are now seen as essential to the workings of 
science rather than as a fine point of its social organization. 
Kuhn (1970) is particularly valuable here. Science, for Kuhn, 
is necessarily divided into a very large number of disciplines, 
each operating with its own particular and defining paradigm 
which is shared by all the discipline's practitioners. The most 
important part of the paradigm are its exemplars, a set of stan­
dard problems and solutions against "wfllcifairotner scientific 
work is to be judged. Initiates of the discipline are taught these 
exemplars not as factual matters, but as guides to understand­
ing the world; they are taught to see all other problems in the 
same way and to search for solutions which are the same· as 
those of the standard solutions. This agreement, achieved by 
education and enshrined in text books, ensures that research­
ers in the discipline can focus their efforts into technical puzzles 
of the most refined narrowness, in the process of what Kuhn 
calls 'normal science'. There is a clear understanding of what 
puzzles exist and although they are not yet solved, what their 
solution would look like is recognized. Communication 
between workers in the same discipline is therefore extra­
ordinarily easy since all the fundamentals are agreed upon: 
what is a problem, what is a solution, what standards of 
accuracy are appropriate, what techniques may and may not 
be used, what journals and text books are worth reading and 
what can safely be left on the shelf, and so on. Many puzzles 
will be too easy to merit the effort of researchers and others 
will be too hard to be worth tackling, but the distribution of 
rewards to researchers in the discipline, by way of publica­
tions, employment, praise and prizes, ensures that research 
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concentrates on puzzles with an optimum trade-off between 
importance and solubility. In Kuhn's (1970, p. 144) words, 'In 
its normal state ... a scientific community is an immensely effi­
cient instrument for solving the problems or puzzles that its 
paradigms define'. 

But efficient communication within a discipline can only be 
achieved at the cost of very poor communications across 
scientific disciplines. This can only really be achieved by a 
scientist being fully trained, from the beginning, in two or 
more disciplines. Anything short of this, and communication 
becomes bedevilled by misunderstandings and confusion 
owing to the operation of the different rules which have been 
internalized by the workers in the different disciplines. Many 
ideas and experimental procedures and standards will be quite 
different, and even greater confusion is generated by the exis­
tence of an apparently shared vocabulary which actually 
receives subtly different interpretations withln the disciplines. 

Similar conclusions are reached by other researchers, 
mostly in the sociology of science, who stress the operation 
of tacit knowledge, unwritten rules of conduct and craft skills 
in the functioning of scientific disciplines, for example Collins 
(1981), Harvey (1981), Pickering (1981, 1984), Pinch 
(1981), Travis (1981), Ravetz (1973). An important study 
here is that of Collins (197 5) which analysed the arguments 
within physics over the detection of gravity waves. Collins 
concentrated on the process by which scientists decide 
whether an experiment is a replication of an earlier one 
or a wholly new experiment. The algorithmic model, accord­
ing to which there is a finite series of unambiguous instructions 
which can be formulated for the operation of an experiment 
which can therefore be used to produce a copy of an earlier 
experiment is quickly rejected. In its place, Collins suggests an 
enculturation model where the question of replication is 
settled, not by following a rule book, but by negotiation with 
fellow scientists in the disciplines involved. If the apparatus 
yields different results from previous experiments, this by 
itself cannot establish that the two experiments are different, 
for they could be the same experiment, the difference in per­
formance resulting from poor observation or careless manipu­
lation of the ironware. Negotiation towards a consensus is 
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required even on such fundamental questions about the 
replication or ,otherwise of an experiment. This underlines 
the problems of communication across disciplines which 
Kuhn describes. Rule books would enable any competent 
experimentalist from one discipline to conduct useful experi­
ments in another discipline, but their absence means that an 
outsider must enter into negotiations with insiders, nego­
tiations which involve all kinds of implicit assumptions, tacit 
knowledge and craft skills peculiar to the discipline. The 
outsider's only hope for effective communication and for 
doing significant research in the new discipline is to com­
pletely retrain, going through the same enculturation pro­
cesses shared by those he wishes to join. Anything less than 
this inevitably leads to defective communication and hence 
to research of poor quality. 

Research in the social studies of science on the use which is 
made of scientific results in policymaking underlines the 
problems which research in several disciplines generates. 
Robbins and Johnston ( 197 6), for example, studied the 
conflict between a number of prominent industrial hygienists 
and the geochemist Patterson over the health effects of lead 
found in the normal environment. At this time, much of the 
research on lead concerned industrial exposure and was 
dominated by a group of professional industrial hygienists. 
Central to their view of lead poisoning is the belief that there is 
some threshold below which everyone is sure of being safe. 
The problem for the industry is then to ensure that none of its 
workers cross the threshold, which on the basis of accumu­
lated experience was put at a blood level of 80 ,ug/100 ml. 
Workers whose blood showed greater concentrations of the 
metal were screened out and given treatment or shifted to a 
job less exposed to lead. The existence of the threshold greatly 
simplifies the work of the hygienists, but for aU that there is no 
reason to suppose that it was not a scientifically respectable 
position. Work by hygienists on environments remote from 
industry had revealed very similar levels of lead to those found 
in industrial areas, the conclusion being that most of this 
material must have come from rocks and not from industrial 
pollution. Early man therefore developed in an environment 
with quite high levels of lead and is therefore likely to have 
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inherited an immunity to it. Only industrial workers are there­
fore at risk from the metal. 

Patterson shook the cosy consensus of the hygienists, argu­
ing that lead levels in remote areas had been hugely exag­
gerated through contamination of specimens. If proper care 
were taken to ensure cleanliness, lead levels in such places 
were barely detectable. This caused the most violent reaction 
from the hygienists through their journal and through other 
publications, who questioned the competence of Patterson to 
express any judgement about lead, and the right of geochem­
istry to invade their own territory. Robbins and Johnston see 
the heat as generated not by a simple factual disagreement, but 
by Patterson's questioning of the threshold concept so central 
to the discipline of industrial hygiene, and the implied chal­
lenge to the occupational niche enjoyed by hygienists in the 
lead industry. 

Surveying work in all these fields, it is clear that the happy 
picture of cross-disciplinary communication painted by the 
traditional empiricist accounts of science changes very radi­
cally when a more realistic view of science is taken. Science is 
not one but many; it is riven by disciplinary divides which are 
essential for its proper working but confound attempts at 
cross-disciplinary research. The problem is, of course, that 
there is no reason to think that the factual issues demanding an 
urgent solution for policymakers will fall neatly- into the 
disciplinary boxes which scientists have drawn up for their 
work. 

The Principle of Relevance 

The principle of irrelevance, stating that the assessment of a 
scientific conjecture should be independent of any use to 
which the conjecture may be put, seems innocent enough at 
first, but on further analysis it must go, indeed it must be 
replaced by its converse, the principle of relevance, which 
holds that the uses to which any scientific conjecture is to be 
put shall always influence its assessment. This sounds quite 
shocking when assessment is taken as discovering whether the 
conjecture is true or false, but we have seen that this is an 
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empty dream of empiricism. Conjectures cannot be estab­
lished as true;· at the most they may be criticized as conflicting 
with other conjectures which are held. A whole new dimen­
sion to methodology is introduced at this point, for criticism 
may be applied across a wide spectrum of intensity. A con­
jecture in science may be subjected to anything from the most 
intense criticism, or to practically none at all. 

Philosophers and sociologists of science have faced up to 
the problem in a number of ways. Popper insists that critical 
enthusiasm must be tempered by dogmatism if science is to 
have any hope of making progress, for there is unlimited room 
for critical attack. Popper (1969) therefore proposes the rule 
that a conjecture should be rejected only if it can be replaced 
by a rival conjecture which has excess corroborated content, 
banning the purely negative search for as many flaws as pos­
sible in a given theory. Building on this suggestion, Lakatos 
(1970) developed the idea of research programmes, whose 
core conjectures are supposed to be immune from falsification 
which is always turned towards the outer protective belt of 
hypotheses. In this way, the theories of the core are saved from 
premature rejection, their worth only becoming apparent after 
some time. Kuhn's paradigms serve the same purpose, for 
criticism of fundamentals is no longer allowed-an essential 
step if normal science is to enable researchers to concentrate 
on ever more minute problems. Restriction of criticism in this 
way marks the end of the chaos of pre-scientific research and 
the start of a vastly more efficient puzzle-solving engine. 
Sociologists of science such as Harvey (1981) have restated 
the problem as being how debates may be closed, recognizing 
that any argument, for example about the truth of a particular 
theory, has the potential to last forever. There is no external 
force to coerce one side into agreement with the other; in par­
ticular, observations can be doubted and interpreted differ­
ently. Science can only progress with tacit rules which limit 
debate, enabling argument to close around a consensus, at 
least for the time being. 

This is not the place to survey all the suggestions of this 
kind which have been made. For present purposes it is 
more important to recognize the universally accepted prob­
lem of limiting criticism within science, for science becomes 



24 Realities of Science 
impossible if it is given free rein. A flourishing science 
demands a low level of criticism, or to put it differently, a high 
level of conjecture. Under this regime, conjecture and specu­
lation flourish, many rival ideas being entertained at any one 
time. The premature rejection of a conjecture is seen as worse 
than holding on to a discredited idea for a little too long. 

There is an intimate connection between the level of 
criticism which is appropriate for a conjecture and the error 
cost associated with the conjecture. On listening to a radio 
report of the latest conjectures about the effects of gases from 
aerosol cans on the upper atmosphere, a man might change his 
method of shaving, reverting from aerosol can to the more 
primitive soap and water. If the conjecture is false, if gases 
from these cans do not, after all, pollute the atmosphere, then 
the decision to change to soap and water is also mistaken, the 
error cost being the extra economic cost of shaving and any 
additional discomfort and injury. If an aircraft is built along 
lines suggested by a new theory of aerodynamics, which 
happens to be false, so that the plane flies like a lead duck, then 
the error cost is the expense of development plus the pain and 
frustration associated with the fiasco. If the use of a scientific 
conjecture has a high error cost, it makes sense to search for 
errors very vigorously; it is rational to subject a conjecture to 
severe criticism when the cost of it being false is high. In decid­
ing how critical to be towards a scientific conjecture, what else 
can be appealed to except the costs which error would 
impose? For conjectures whose use has a low error cost, it is 
perfectly in order to act upon the conjecture without spending 
much effort in criticism; a low degree of criticism is appro­
priate where the cost of a mistake is low. The cost of changing 
one's shaving method is likely to be so trivial as to be worth 
doing on the merest hint that aerosol gases interfere with the 
earth's atmosphere. It is certainly quite inappropriate to spend 
years of research effort in atmospheric chemistry before being 
sure enough about the deleterious effects of aerosols to 
change one's customary morning routine. Quite otherwise, 
however, in the case of the plane. If success for a multi-million 
development programme crucially depends on a particular 
theory of aerodynamics, it is advisable to spend time and effort 
testing the conjecture. In short, the level of criticism appro-
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priate to a scientific conjecture is determined, at least in part, 
by the costs which would arise from using a mistaken conjec­
ture. A9justing the level of criticism to the use to which the 

.. conjecture will.1Je_put breaches the principle of irrelevance. 
· But this should not be alarming: the principle has no role· to 

play in a modern conception of scientific method. It must be 
rejected along with the hope that science yields the truth. If the 
essence of scientific method is criticism, then it is intelligent to 
look for errors more searchingly when mistakes will be expen­
sive. To adopt a uniform level of criticism in obedience to the 
principle of irrelevance would be grotesquely irrational. 
Th~Jow level of criticism customary in pure science can 

nmybe. explained as a reflection of the low error cost asso­
ciated with its conjectures. Reputations may be a little bruised, 
to be sure, but what does it really matter if a group of pure 
scientists hold beliefs which happen to be false-opinions 
which.will never be acted upon beyond the laboratory and 
lecture room? The picture is very different when science is 
involved in practical affairs of policy where the cost of error 
may not inffequently include the health and even the lives of 
millions of people, many of them perhaps unborn. A much 
more vigorous search for error is appropriate here than is ever 
needed in pure science. In practical affairs, scientists them­
selves, and those wishing to use their results, therefore become 
much more critical towards findings which threaten their deep 
interests. It must be stressed that the rise in the temperature of 
criticism when science leaves the laboratory is a perfectly 
rational feature of debate and policymaking. It is not that the 
parties are besmirching the purity of scientific method 
because of their need to protect their interests; they are, on the 
contrary, exercising their right to be very critical of ideas 
which have a high error cost for them. Just because scientists 
agree that a particular conjecture is the best one to accept for 
further testing and theoretical elaboration, it can hardly mean 
that this guess is the one to be acted upon in matters of life and 
death. 

So influential are the myths of science discussed earlier, 
including the principle of irrelevance, that the above dis­
cussion is bound to cause offence, for which no apology is 
offered. We may sympathize with the medical epidemiologist 
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Bradford Hill (1965), as he struggles under the burden of 
conventional thinking to make the point of this section: 

in passing from association to causation I believe in real life we shall 
have to consider what flows from that decision. On scientific 
grounds we should do no such thing. The evidence is there to be 
judged on its merits and the judgement (in that sense) should be 
utterly independent of what hangs upon it-or who hangs because of 
it. But in another and more practical sense we may surely ask what is 
involved in our decision. In occupational medicine our object is 
usually to take action. If this be operative cause and that deleterious 
effect, then we shall wish to intervene to abolish or reduce death or 
disease. 

Policy cannot be Based on Science 

The optimism engendered by traditional views of science 
about the relevance of its theories to policymaking has been 
questioned in recent years, on the basis of empirical studies of 
the application of science to particular problems of policy, and 
more theoretically informed studies of the nature of the policy 
process. Attention has already been drawn to a number of 
studies which report how scientific debates about the inter­
pretation of data arise when research is seen as relevant to 
policy, and it is far from clear what influence scientific 
research can have on the policies which finally emerg-e in such 
a situation. It may be, as Nelkin (1971, 197 5) suggests from 
her survey of many case studies, that bands of experts com­
mitted to a given policy do their best to provide technical 
evidence in its support, but then any influence they may have is 
often cancelled out by a rival group of experts proclaiming 
evidence for the contrary course of action. Empirical studies 
of the use of research results to policymakers such as Weiss 
and Bucuvalas (1980), Weiss (1977) and Caplan eta!. (1975) 
reinforce this sceptical conclusion. Ravetz (1973) also points 
to more general problems indicating a serious mismatch 
between science and policy-what he calls the 'management of 
exactness'. Experts are generally expected by their paymasters 
to provide hard facts expressed in precise numbers, and are 
not likely to be aware of the inexactitude attending all quantifi­
cation. Scientists may therefore disagree about the exactness 
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of specific items of data, particularly probabilistic data, which 
undermines the usefulness of their results for the making of 
policy. 

Defenders of incrementalism in policymaking, notably 
Lindblom, have emphasized the problems which policy­
makers encounter when trying to base their judgement on the 
results of science. Four problems arise. Scientific data for use 
in policy is very expensive to acquire, and moreover delays the 
whole policy process while being gathered, which may itself be 
taken as a cost. Delay often means that by the time the scien­
tific results are written up, the policy problem has changed, 
and the research is no longer relevant, being the answer to 
yesterday's questions. Policy is notoriously volatile, where 
science needs time to produce results of any significance. The 
final problem is that of co-ordinating all the scientific results 
which are supposed relevant to the policy choices which are 
open. These points may be treated a little superficially at the 
moment, for a more extended treatment will come later, in 
Chapter 7. For these reasons incrementalists favour making 
piecemeal, ad hoc decisions which place very little reliance 
upon the results of scientific research. Armed with the tech­
nical device of error cost, their position may be restated as 
holding that policy is and ought to be insensitive to any scien­
tific results; whatever hypotheses are used in policy are and 
ought to be of a low error cost. Hammond et al. (1983) dis­
cusses many problems in the use of science for policymaking, 
but the value of their comments is reduced by their uncritical 
adoption of the rational actor model of decision-making, 
which will be attacked in Chapter 6. 

This chapter has considered some of the recent develop­
ments in thinking about science which threaten the traditional 
myth of the power of science to inform policy. From all sides, 
this must be abandoned. Chapter 4 will build upon the present 
discussion by formulating clearly and precisely a hypothesis 
about the real relationship between science and policy, which 
can be tested in later chapters. 



4 The Over-critical Model 

The previous chapters looked at the many myths which have 
traditionally underpinned the assumption that science is a 
natural handmaiden to policy. Science is supposed to deliver 
the truths so urgently needed for making intelligent choices 
and l.iiianimity can be expected from scientists about the truth. 
The interdi§ciplinary nature of the questions posed by policy 
are glossed over by the belief that science speaks with one 
voice, that the disciplines within it are little more than an 
administrative convenience. The principle of irreley::.tnJ::e pro­
tects the workings of science from any dam1iglng outside 
influence: science can be of use to policy without becoming 
besmirched if the barrier between scientists and the users of 
their results is maintained. Science is just as powerful whether 
its results are confined to the academy or applied outside to 
pressing matters of the moment. Given these stories about the 
noble enterprise, it is hardly surprising to find such wide­
spread confidence in the power of science to assist policy­
makers. 

But the myths are by now looking very tired and the 
previous chapter reviewed some of the sources of its fatigue in 
the philosophy and the sociology of science, social studies of 
science and political theory. None of the myths supporting the 
traditional conception of science's special role in policy­
making can now be upheld; science does not deliver truth; 
unanimity among scientists is rare and often unwelcome; 
science is deeply riven with disciplinary boundaries which 
create great problems for the sort of interdisciplinary research 
which policy demands; and there are serious difficulties in 
matching the needs of policy and research in science. In the 
light of this discussion, it is not surprising to find that the prin­
cipal thesis of this book, to be stated in the present chapter, is 
the sceptical one that IlJt<;)loices of po!.i~yare.~y~rmadewhich 
a~~-i~.n~i!iye.tg any. ss:!s::ntific~-coiij~GtJ.It~, and that no such 

"choice ought to be sensitive to any scientific hypothesis. 
The double statement captures the important point that the 
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book's thesis is at one and the same time both descriptive of 
existing practice and prescriptive in that it lays down rules for 
good policymaking. Twin claims of this sort are customary in 
discussions of theories of action, which lay down ways in 
which people ought to act to get what they want and also offer 
explanations for the apparent success people have in choosing 
what to do. This success is the result of following, in an in­
tuitive and often rough-and-ready way, the prescriptions of 
the theory which says how people ought to act. Without this 
doubling of prescription and description, it must appear an 
enormous accident that people generally get what they want 
through making active decisions and not waiting patiently for 
providence. In the present case, the corrigibility of all scientific 
claims means that policy ought to be insensitive to any conjec­
ture of science, otherwise very large error costs may be 
incurred. If a claim is likely to be in error, whether this is 
discovered late or discovered early, it is wise not to base 
actions on it which would be very costly if the claim is false. 
This is a normative claim, of course, but the thesis may be 
strengthened by holding that the success which seems to 
attend policymaking in the real world is partly due to its 
following the prescription against choices which are sensitive 
to scientific claims. For a more extended discussion see 
Collingridge (1980). 

So far, the thesis of scepticism is very imprecise; it needs 
much more elaboration if it is to be tested properly-which it 
may now receive, armed with the insights of the previous 
chapter. Attempts to influence policy by scientific research all 
founder in the same way, which will now be elaborated upon. 
There are at least three conditions for a healthy, flourishing 
science: autonomy, disciplinarity and a low level of criticism 
associated with the low error cost of scientific conjectures. 
The condition of autonomy has not been discussed until now 
because there has never been a word of criticism against it; 
from the earliest days to the present it has been recognized 
that science works at its most efficient if the problems people 
work on, the resources devoted to these problems and the 
rewards given for their solution are in the hands of scientists 
themselves. The old empiricists believed this, as do Popper 
and Kuhn. In Polanyi's (1962) words, 'the pursuit of science 
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by independent self-coordinated initiatives assures the most 
efficient possible organization of scientific progress'. 

Autonomy is, of course, reduced when research is directed 
to questions posed by policymakers outside the scientific 
arena, producing a loss in the quality of research, for such is 
the price of knowledge which is useful beyond the laboratory. 
Questions posed by policy are always interdisciplinary, but we 
have seen that disciplinarity is necessary for the most efficient 
operation of science. Attempts to answer the questions asked 
by policy are therefore bound to be less efficient than the usual 
attacks on disciplinary puzzles; conflict and confusion will be 
generated as the tacit rules operating within a well-defined 
discipline are crossed by similar unwritten rules from other 
disciplines. We have seen that efficient scientific research 
demands a low level of criticism, achieved by the low error 
cost associated with research findings of pure science. Where 
such results are applied to policy, however, error cost 
increases enormously. The cost of error in pure science is 
qualitatively different from error costs when science is 
applied. How, for example, can the cost of thinking rather too 
well of a particular speculation within pure science be com­
pared to the pain, anguish, suffering and even death which not 
infrequently accompany errors in the application of science? 
The low cost of error in pure science gives scientists there the 
blessing of time in which opinions can be tested out and 
changed, unlike most applications of science where delay is 
expensive. Pure scientists have the enormous advantage over 
the engineers, doctors, dentists, politicians, policymakers and 
businessmen who seek to apply the results of science, in that 
their errors are virtually free. Where error is costly, it is 
reasonable to search diligently for it, adopting a high level of 
criticism, and this is exactly what is found when attempts are 
made to employ science to influence policy. The methodo­
logical rules restricting criticism which are essential for the 
efficiency of pure science are quite inappropriate to the new 
situation where errors have become hugely more costly. The 
rules crumble and criticism becomes far more intense than in 
research in pure science. 

The sensitivity of a policy decision to a scientific conjecture 
may be measured by the conjecture's error cost. If the cost of 
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error is large, then great confidence is being placed on the con­
jecture's truth, giving it a considerable influence over which 
policy is selected. A low error cost, conversely, implies that 
little confidence is placed in the conjecture's truth, and the 
conjecture has little influence over policy. Here is the root of 
the ruin of the ambition of science to influence policy. Influ­
ence calls for the conjecture to have a high error cost, but high 
error cost makes appropriate an intense critical scrutiny of the 
conjecture, in contrast to the demands of efficient research. 
Scientists and policymakers using their results become very 
critical of scientific reports which threaten their case, and in 
turn the technical case they make out is criticized by the other 
side. The result is that no consensus can be reached which is of 
use in policymaking. If this were not embarrassment enough, 
loss of autonomy and disciplinarity mean that the research 
undertaken is of poor quality, and thus particularly easy to 
criticize. People in the debate wish to be critical and criticism 
is especially easy. Technical debate therefore becomes end­
less. Rather than scientific research serving to limit the politi­
cal debate, argument over policy generates a matching dispute 
of a technical kind which can well continue indefinitely. Hopes 
that argument over policy will be narrowed in the light of tech­
nical findings evaporate, indeed the very opposite happens, 
political dissent deepening as those involved become ever 
more frustrated by their opponent's stubborn refusal to accept 
what is seen as an overwhelmingly good scientific case. In the 
words ofNelkin (1979): 

When expertise becomes available to both sides of a controversy, it 
further polarizes conflict by calling attention to areas of technical 
ambiguity and to the limited ability to predict and control risks. The 
very existence of conflicting technical interpretations generates poli­
tical activity. And the fact that experts disagree more> than the 
substance of their disputes, fires controversy. 

The technical debate concerns rival interpretations of the 
available evidence, and as such refers exclusively to factual 
claims, although, of course, the explanation for the dispute is 
generally a deep divide of interests and values. Some of the 
scientists act as advocates, searching the literature for results 
which can be put together as a technical case supporting their 
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own interests, or the interests of their paymasters, and fighting 
off counterclaims as effectively as possible. There may, of 
course, be much less interested researchers involved in the 
technical debate, some of whom may be genuinely 'agnostic', 
but the pace of the argument is sustained by those fellow scien­
tists who act as advocates. With no possibility of consensus on 
any technical point which might be useful to policymakers, 
decisions are of necessity made largely independently of the 
often huge body of literature produced by the rival armies of 
technical experts. Policy is made which is a compromise 
between the competing parties in the time-honoured way, 
everyone gaining a little and losing something as well. Com­
promise of this sort requires next to nothing by way of 
technical information. In short, policy resulting from com­
promise is quite insensitive to any scientific claims made in the 
technical debate, which is just as well given the discussion in 
the previous chapter. Rather than science being a natural 
servant to the needs of policy, there is a fundamental antagon­
ism between them, relevance to policy effectively destroying 
the conditions under which technical consensus may be 
expected. 

The above description of the relationship between science 
and policy will be known as the over-critical model, and it is 
summed up in Figure 1. The sceptical hypothesis, that all 
attempts by science to make a significant impact on policy 
came to grief in the way described by the over-critical model, 
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Figure 1 The Over-critical Model 
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may now be tested against a number of case studies. The first, 
concerning the control of lead pollution, is more extensive 
than the others, containing an extended discussion of policy as 
well as an analysis of the technical controversy. 

The reader may now be a little wary: surely too much is 
being claimed; doubt is one thing, unbridled scepticism 
another. No doubt many cases will come to mind where 
science seems happily applied to practical questions of policy 
without the endless disputation claimed by the over-critical 
model. The key to the problem is the measurement of the 
sensitivity of policy to a conjecture by that hypothesis' error 
cost, and the recognition that the level of criticism a hypothesis 
receives ought to increase with its error cost. This prevents 
science having any great influence on the direction of policy; 
great influence for a conjecture implies a high error cost 
which, in tum, will ensure that the conjecture is submitted to 
intense critical scrutiny, destroying any hope of agreement 
about its acceptability. But this leaves room for many cases 
where the influence of science is real but none the less very 
slight. Put formally, policy is insensitive to a scientific conjec­
ture which may therefore possess such a low error cost that it 
can be accepted by all scientists without endless disagreement, 
being subject to only a modest level of criticism. The sceptical 
thesis concerns the ability of science to have more than a very 
modest influence upon political choices. 

A limiting case of modesty, which will be called the 
under-critical model (see Figure 2), arises where an existing 
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consensus on policy ensures a ready, uncritical reception of 
whatever scientific claims appear to support the policy. In 
such a case, science is used to legitimate or rationalize 
political choices which have already been taken, but the price 
of easy acceptance is the impossibility of influencing policy. 
Scientific conjectures function here in a political way, to 
deepen the already existing agreement about policy, for 
dissenters must now overcome science as well as their usual 
political adversaries. 

Moreover, in these cases the scientific hypotheses 
concerned have a zero error cost. Believing them, policy is 
this, disbelieving them, policy is just the same, giving the politi­
cal choice zero sensitivity to the conjectures. Not surprisingly, 
the conjectures are subject to no real criticism at all. There are 
many cases where science seems to inform policy without 
degenerating into the endless dissension of the over-critical 
model, but on closer inspection an approximation to the 
under-critical model will be found where the influence of 
science is wholly spurious. The over-critical model rules out 
cases where a scientific conjecture has a high error cost or, in 
other words, policy is sensitive to a conjecture, and where 
there is a technical consensus about the acceptance of the 
conjecture, and it is through this prohibition that the model 
will be tested in what follows. 

5 Lead-The Technical Debate 

Having described· the sceptical hypothesis which is to be 
tested, the first case study against which it may be measured 
concerns policy towards the control of lead in the environ­
ment. In this chapter we will consider the structure of the tech­
nical debate which is still continuing between scientists who 
take very different views of the problem posed by environ­
mental levels of lead, some claiming it to be highly damaging to 
young children, others that it is quite harmless. It will be shown 
that the over-critical model fits the case very well: loss of auto­
nomy, interdisciplinary research and a rise in the level of criti­
cism to which conjectures are subjected combining to give a 
potentially endless debate between scientists. Research does 
not limi~ the political argument about what to do about lead 
pollution, which is the intention, rather, the policy conflict 
generates a matching conflict of a technical nature. The conse­
quences of the over-critical model for policyrnaking are then 
considered in the following two chapters, the first of these 
attacking rational or synoptic conceptions of policymaking 
which give great prominence to scientific advice in the formu­
lation of policy. If the case of lead is at all typical, policy can 
hardly rely on scientific research, which never seems to 
approach consensus. The final chapter dealing with lead 
hopes to be more positive, describing how policy can be made 
in cases like the present one where scientific advice degener­
ates into endless technical bickering. Material for the case 
study is drawn largely from British and American sources. 

Loss of Autonomy 

The problems associated with the departure from autonomy 
are well displayed by research into the dose-response relation­
ships of lead in humans, and in particular in children. This 
topic has only been researched because of its relevance to 
policy, for it is clear that science under autonomous control 
would never have investigated this little comer at this time. 
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There is at present no adequate measure for lead dose (En­
vironmental Protection Agency 1977, 1-330-4). Blood lead 
concentrations are generally used for this purpose, although 
their shortcomings are well known. Blood lead equilibrates 
with the rest of the body over a period of a few weeks, and so 
measures exposure to the metal over this period. It is therefore 
quite possible to find people with the same blood lead level 
today who have radically different histories of exposure. One 
person might have received only normal exposure, and one 
severely damaging exposure many years previously, which no 
longer shows up in the blood. Lead in milk teeth has also been 
used as a measure of exposure, but has a similar failing, being a 
reflection of exposure integrated over the child's lifetime and 
blurring out the peaks of exposure which are likely to have 
caused the most harm to the child. 

Whatever tissue is used, moreover, there are very serious 
problems attached to chemical analysis, great care being 
needed (Sherlock eta!. 1985). Cross-laboratory calibration of 
measuring instruments is both difficult and time-consuming 
and is often a source of major error. This means that although 
the results of blood or tooth lead levels in one study may be 
acceptable as relative measures, they cannot be compared in 
any direct way with results published from other laboratories. 
The response of humans, and especially children, to doses of 
lead is also very hard to characterize, given the great com­
plexity of the human nervous system which takes years to 
reach maturity. This leaves open the possibility that deficits 
due to lead may only appear in a detectable form some years 
later, confusing the experimental search for damage from 
exposure to lead. There is also, of course, the added complica­
tion that humans cannot be experimented on. It is not possible 
to dose children with lead and to watch their development; 
whatever experiments of this type are done are therefore 
adventitious. To give just one example of the limitations this 
places on research, the proportion of lead in food and drink 
which is absorbed by infants is a key problem for research 
which hopes to inform policy, but Collingridge and Douglas 
(1984) point out that ethical restrictions on experimenting 
with children mean that there are very few studies on this 
topic; those that exist use a handful of children who have 
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accidentally taken in large quantities of lead. There is no con­
sensus on the fraction of lead which is absorbed, although 
food and drink probably account for 80 per cent of a typical 
child's total exposure to the metal. Whether children absorb 
8 per cent, or whether they absorb 40 per cent of the lead in 
their diet, the consequences for policy are obviously pro­
found. 

Enough has been said to show that scientists under auto­
nomous control would never have chosen the dose-response 
relationship of lead in humans as a research topic. If they 
hoped to work towards an understanding of the relationship, 
they would first have chosen an animal subject with a short 
life, a simple nervous system and free of ethical restraints on 
experiment. Only when the questions posed by such animals 
had been solved would any attempt have been made to under­
stand the human subject. Concern for policy has in this case 
made scientists tackle problems whose solution is too difficult 
in the present state of the art. Research on lead therefore tends 
to be of poor quality, a failing which makes it particularly easy 
to criticize whatever findings appear in the literature if they 
seem to support an unwelcome policy option. Science is, of 
course, highly competitive, and if one researcher forbears 
from obtaining money to research on some aspect of the lead 
problem relevant to policy-thinking it beyond the powers of 
his discipline in its present state of development-some less 
scrupulous, or more optimistic, rival is sure to step in. Practi­
tioners find it difficult to estimate their discipline's power to 
answer questions posed from outside, and error, as in any 
competitive enterprise, always errs towards optimism. 

Interdisciplinary Problems 

The conflict between Patterson, the geochemist, and the 
industrial hygienists working on lead has been briefly de­
scribed in Chapter 3, and is a reminder that research on the 
health effects of lead is often beset by similar confusions, mis­
understandings and territorial violence. The technical ques­
tions raised by concern over the control of environmental lead 
do not fall into one or two neat disciplinary boxes; it is often far 
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from obvious which disciplines might be able to tackle a parti­
cular problem. The resulting competition between disciplines 
exacerbates the problems associated with communicating 
across disciplinary divides. Autonomous science is occasion­
ally bedevilled by similar problems where practitioners from a 
range of disciplines must work on the same problem, but this is 
a rarity, and should interdisciplinary confusions proliferate, 
the puzzle may be taken off the scientific agenda at not too 
great a cost. It is quite otherwise, of course, with the work on 
lead which is supposed to inform the choices of policymakers, 
where the cost of delay will be very great. 

A second example of interdisciplinary problems is dis­
cussed in Collingridge (1980) and concerns the lengthy row 
between the United States Environmental Protection Agency 
(EPA) and a major American manufacturer of lead additives 
for petrol, the Ethyl Corporation, over the health effects on 
children of lead from vehicle exhausts. A central argument of 
the EPA was that although there was no statistically significant 
correlation between air lead concentrations and the blood 
lead level of people breathing such air, broad differences 
between blood lead levels in cities and suburbs indicated that 
removing lead from petrol would reduce the health risks asso­
ciated with the metal. Against this, the Ethyl Corporation 
argued that lead from petrol should be viewed as innocent 
until proved guilty, by studies which show with the_ customary 
9 5 per cent confidence that there is a link between blood and 
air lead levels. Each side is tacitly employing quite different 
standards about the amount of evidence required before a 
decision can be made. EPA employs standards more familiar 
to medical disciplines where choices have routinely to be 
made in the absence of evidence, where the Ethyl Corporation 
employs a standard drawn from pure science in which the 
luxury of delaying action until sufficient evidence is accumu­
lated can often be afforded. Had the standards been stated 
explicitly, the nature of the disagreement might have been 
dearer, but throughout the debate they remained tacit and 
therefore a source of confusion and misunderstanding. Thus 
the Ethyl Corporation constantly criticized EPA on the 
grounds that it had not proved its assertion that removing lead 
from petrol would lower blood lead levels in the population; 

Lead-The Technical Debate 39 
the rejoinder was a repetition of the original evidence-the 
broad blood lead,differences in urban-suburban populations. 

A more recent example of interdisciplinary problems 
comes from Britain where the Lawther Report (Department 
of Health and Social Security 1980), sponsored by the 
Government and wrihen by a panel of scientists, none of 
whom were experienced in animal studies or biochemisty, 
reviewed the evidence on the toxicity of lead in the environ­
ment and in doing so rejected all animal studies as irrelevant to 
an understanding of the medical effects of lead on humans. 
The answering report, Conservation Society (1980), criti­
cized Lawther for this omission, and referred to animal studies 
and biochemical studies in defending its case for an immediate 
ban on lead in petrol and for other strict controls. If these 
studies are relevant to humans, it would appear that present 
lead levels in the environment are seriously damaging to chil­
dren; if they are not, then Lawther's opinion stands that the 
evidence is equivocal and more research is needed before 
policy conclusions can be drawn. But in science there is no 
way of deciding the relevance of such findings in one area to 
those in another. No routine application of scientific method, 
standard test or experiment can settle the issue. Those who 
wish to ban lead obviously favour animal and biochemical 
studies as being relevant, and their opponents favour the con­
trary, but how is the question to be brought beyond prejudice 
to rational assessment? 

Raising the Level of Criticism 

Policy distorts the processes which make pure science such a 
powerful instrument by destroying autonomy, imposing exter­
nal aims on the normal goals of scientific puzzle-solving, and 
forcing research to be interdisciplinary, with all the pitfalls 
which that entails. A third effect will now be examined: the 
raising of the level of criticism. In pure science, remote from 
any contamination by real-world policy, the cost of errors is 
low and therefore a low degree of criticism is appropriate. 
Where error is inexpensive, it does not make sense to expend 
huge quantities of energy in their discovery and many rival 
conjectures may be maintained at any time with little incentive 
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to choose the one best theory. Where science bears on policy, 
things change dramatically. The cost of errors may make a 
qualitative leap, for mistakes are no longer confined to the 
laboratory but may mean life or death for millions of people. 
Since errors are now so expensive, it is appropriate to search 
diligently for them-a much more critical attitude than that 
found in pure science. This increase in the level of criticism is 
very clear throughout the whole of the current debate about 
the health effects of lead; we have space, however, for only a 
couple of examples from the rich store which it provides. In 
the debate between EPA and the Ethyl Corporation, if the 
case that lead in petrol poisons children is accepted when it is, 
in fact, false, the error costs fall to the Corporation and the 
lead industry generally, which will suffer a severe loss of 
business, with no gains at all. The Corporation is therefore 
highly critical, and quite rightly so, of scientific reports which 
seem to show that lead is a poison. By the same token, EPA is 
highly critical of research results which appear to show that 
lead from petrol is harmless, for if such results are accepted 
while being false EPA will have failed in its duty to protect mil­
lions of children from poisoning. In this case EPA bears the 
error cost and therefore scrutinizes such results with great 
zeal. If the same technical questions were posed in pure 
science, there might be room for compromise-agreement 
that both sides had something to say and that further research 
must be done before the matter could be settled-but the 
relevance of these results to policy makes this quite impos­
sible. It must be stressed that the increase in the level of criti­
cism between EPA and the Ethyl Corporation is a rational 
feature of debate. Neither side is distorting scientific method 
to protect its own interests, they are, on the contrary, exercis­
ing their right to argue against conjectures which have a great 
bearing on their own well-being. 

It is clear from the description of the debate given by 
Collingridge (1980) that there was never the remotest chance 
of agreement between EPA and the Ethyl Corporation on any 
substantial point, despite the enormous technical range of the 
argument. Both sides operated double standards, being highly 
critical of scientific reports which threatened their position, but 
quite uncritical of supporting findings. There was therefore 
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very little change in the positions of the two parties in the light of 
criticism. It is clear that any scientific conjecture which was 
thought to be important in the debate was subject to intense 
critical scrutiny from one side or the other. It might be thought 
that the legal framework of the argument made each side over­
state its case in this way, but exactly the same features are in fact 
demonstrated by the more recent British debate between the 
Lawther Report and the Conservation Society, alluded to 
earlier, where there are no legal entanglements. As before, 
scientific evidence which supports the case of one side is care­
fully extracted from the enormous body of literature which is 
now available. Each side is quite uncritical of supporting 
evidence and highly critical offindings which threaten to under­
mine its case. In this way, any conjecture which is of more than 
marginal importance in the debate is submitted, by one side or 
the other, to a much more intense critical scrutiny than it would 
receive as a conjecture of pure science. 

Endless Debate 

The three features described above conspire to prevent any 
significant contribution from the huge amount of scientific 
research on lead to improvements in policies for the control of 
environmental lead. As science becomes involved in policy 
questions, the cost of error makes a quantum leap, with a con­
sequent rise in the temperature of criticism. People engaged in 
the policy debate wish to be critical of scientific results which 
might threaten them, and not only is this their perfect right, but 
criticism becomes particularly easy because of the poor qual­
ity of research and the interdisciplinary problems associated 
with it. The result is the apparently endless technical debate 
which surrounds the health effects of lead. Instead of scientific 
research reducing the extent of disagreement over policy, the 
political conflict generates a persistent technical one. 
Research in the early 1960s shattered the complacency that 
accompanied the domination of research into lead by indus­
trial hygienists. This work created uncertainty about the toxi­
city of environmental levels of lead, but all the massive 
research effort which has followed since then has been unable 
to resolve this uncertainty. In this case, therefore, whatever 
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happens in others, science is a generator of uncertainty, not a 
suppressor. Four features of the lead debate are worth parti­
cular attention: technical questions cannot be answered 
despite the vast quantities of data which are available, making 
a very wide range of technical opinion possible; many long­
settled technical questions are reopened; attempts to settle 
one technical issue generally succeed only in introducing a 
whole number of additional issues, widening the debate still 
further, and both sides practise selective citation. 

The first point is well illustrated by the debate between EPA 
and the Ethyl Corporation about the health effects of lead in 
petrol. EPA (1972) is the original statement of the case for 
regulation, based on the following technical claims, as formu­
lated in Collingridge (1980). 

1. Since lead has not been shown to have any biologically useful 
function in the body any increase in body burden of lead is 
accompanied by an increased risk of human health impairment. 

2. In many cities air lead concentrations are slowly rising. 
3. Human blood lead levels begin to rise appreciably with an expo­

sure to airborne lead concentrations in excess of 2 micrograms 
per cubic metre. 

4. Elevated lead intake for periods as short as three months pro­
duces an increase in blood lead levels. 

5. Body burdens of lead increase with age, at least to forty years 
and probably thereafter. 

6. Although the ingestion of leaded paint is the predominant cause 
of lead poisoning in children, some children may show high 
blood lead levels from the ingestion of dust contaminated by 
fall-out from airborne lead. 

7. Average blood levels tend to be higher among urban residents 
than among rural residents and higher among groups occupa­
tionally exposed to vehicle exhaust (e.g. policemen and garage 
workmen). 

These claims were supported by an impressive body of 
research data, particularly the National Academy of Sciences 
(1971 ), and yet every one of EPA's points were challenged by 
Ethyl Corporation (1972) whose arguments may be summar­
ized thus: 

Against 1. Years of experience with occupationally exposed 
groups show blood lead levels well in excess of those 

Against 2. 

Against 3. 

Against 4. 

Against 5. 

Against 6. 

Against 7. 
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found in the normally exposed population to be per­
fectly safe. 
The evidence indicates that air lead concentrations in 
many cities are falling. American blood leads are of the 
same order as those for many non-industrialized popu­
lations, indicating that lead from industrial sources 
makes only a small contribution to blood lead levels. 
The data used in the calculation of this 2.0 microgram 
per cubic metre limit is seriously suspect, as is the statis-
tical device used in the calculation. More reliable data 
(the so-called 7 City Study) shows no correlation 
between air lead levels and blood lead levels. In addi­
tion, the EPA assumed that about 30 per cent of lead 
inhaled is retained in the lung. The true figure is nearer 
10 per cent. 
This may be the case, but there is no evidence to indi­
cate that the 'excess' blood lead levels resulting from 
exposure to airborne lead are a health hazard. 
The data on body burdens show that lead body burdens 
do not increase with age. Even if they do, this would 
merely reflect the very long time (about thirty years) 
needed for the body to come into equilibrium with 
environmental lead. 
There is no known correlation between lead levels in 
dust and earth and blood lead levels of children· 
exposed to the dust and earth. There is no evidence 
whatever for EPA's hypothesis about dust being a sig­
nificant contributor to the blood lead of children. The 
rate of lead fall-out is so low that this can only be an 
insignificant source of lead. 
The very large 7 City Study reveals no correlation 
between air lead levels and blood lead levels. 

The Ethyl Corporation extended its case by arguing that 
EPA's proposed regulations would be much more expensive 
to implement than they had originally calculated, with adverse 
environmental effects-changes in refining practices required 
to make the low lead fuel increasing the amount of hazardous 
hydrocarbons emitted. 

EPA (1973a) not only revised the regulations, but also 
changed the case for reducing lead levels in petrol. The new 
case drops items 2 to 5 from the argument, the most important 
being 3, the claim that blood lead levels rise on exposure to air 
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containing more than 2pg/m3 of lead, which had been 
savagely attacked by the Corporation. Claims 1, 6 and 7 are 
strenuously restated, however, the last being supported by 
new evidence available from the 7 City Survey. But the 
removal of items 2 to 5 is hardly a victory for the Ethyl Cor­
poration, for the EPA had other arguments for its regulations, 
indeed it is the existence of these other arguments which gave 
the EPA the freedom to change their original case. The new 
claims are: 

8. Many city dwellers have abnormally high blood lead levels. 
9. The susceptibility of children may be greater than adults so that 

children may be suffering subtle but unrecognized neurological 
impairment due to lead. 

10. Newborn babies in cities have higher blood lead levels than 
newborn babies in rural areas. 

11. Chromosomal damage due to lead is possible. 
12. The lowest blood lead level at which the health of some expec­

tant mothers (newborn child, child, adult) is impaired is 30 (30, 
40, 40) micrograms per 100 mi. 

Ethyl Corporation (197 3) countered by arguing: 

Against 8. The upper level for city dwellers' blood lead is around 
40 micrograms per 100 ml which cannot be said to be 
'abnormal'. Many higher values turn out to be the result 
of faulty analysis. For children, high blood leads are 
solely due to exposure to leaded paints. 

Against 9. The major evidence for this is the work of David. 
Other investigations have failed to discover the same 
effect. David's results were due to the higher incidence 
of pica (the habitual eating of curious substances, often 
including lead paint) in hyperactive children. 

Against 10. This claim is in direct contradiction to the paper cited 
by the EPA. 

Against 11. The evidence for such chromosomal damage is 
extremely speculative. 

Against 12. This claim is supported by no evidence. It is an ad hoc 
redefinition of upper acceptable blood lead level by 
EPA. 

Item 6 is also undermined, the Corporation argues, by a 
survey of lead poisoning in children which failed to find a 
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single instance of dust as a source of the poison. Experiments 
on animals seem to show that lead is, after all, an essential 
element, contrary to EPA's item 1. 

Round three of the debate was EPA's publication of EPA 
(197 3b) ~n support of their final proposed regulations. Unlike 
earlier documents this one was not open to review. Neverthe­
less, EPA's case had changed significantly from the sec~nd 
round, in three ways. No evidence was given for children hav­
ing the previously supposed greater susceptibility to lead 
poisoning: their special position is now based on their greater 
exposure to other sources of lead, in dust and paint. Secondly, 
the same upper acceptable blood lead level is now attributed 
to expectant mothers and newborn infants, as to others, at 
40ft g/1 00 mi. Finally, the reality of the correlation between 
blood lead and air lead levels is restated. Another new element 
was the model of a standard man exposed to various sources 
of lead, showing, or so it was claimed, that to keep below the 
upper acceptable blood lead level, the population should be 
exposed to air containing below ll.8f! g/m3 on optimistic 
assumptions, and below 4.0f!g/m3 on pessimistic ones. 

The final round was the inevitable court case, about which 
we need say little, except that EPA eventually won its case: the 
regulations it had fought so hard for are now in force. Looking 
at the various rounds of the argument, it is clear that both sides 
set out to build up the best technical case they could-EPA to 
the effect that lead from vehicles is poisonous, the Ethyl Cor­
poration to the contrary. Scientific evidence which fits the case 
is cited without criticism, while that which undermines the 
case is subject to the most intense scrutiny. This is not too diffi­
cult, for there is a huge technical literature available to those 
opposing the case, covering many disciplines which can be 
dipped into as needed. There is therefore ample room for each 
side to build up a case, changing it as time goes on, as new 
reports supplement the stock of literature and in response to 
one's opponent's criticisms. With such opportunities, there is 
no possibility of one side losing to the other, having to accept 
on scientific grounds the technical case made out by its rival. 
EPA changed its case and dropped various claims, but only 
because there were others to take their place. Had the claims 
been essential to the Agency's case, things would have gone 
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very differently. Things are made even easier by the poor qual­
ity of much of the research on lead, as mentioned earlier, 
which leave it open to criticism if this is needed, and the inter­
disciplinarity of the problem which opens even more oppor­
tunities for criticism. 

The EPA's job is not to make a dispassionate survey of the 
technical literature on the health effects of vehicle exhausts, 
but to make out the best case it can for action, just as the 
Corporation has to attack the Agency's case as best it can. 
Given the limitations of the data available, the kind of debate 
described above is therefore inevitable. The technical ques­
tion as to whether lead from vehicle exhausts harms children is 
therefore not answerable from the debate. In the present case 
the courts stepped in, but in their absence it is clear that the 
arguments could have continued indefinitely; indeed, many of 
the points of contention are still being debated ten years later, 
such as the effect of airborne fall-out from vehicle exhausts on 
lead in food and drink, and the association of blood lead and 
air levels. To say that conflicts such as the debate about the 
health effects of lead in petrol are highly resistant to data is an 
understatement. 

Comparison with the British debate over the Lawther 
Report will once again dispel fears that the peculiar features of 
the lead debate discussed above are due to the legal frame­
work which was eventually forced on to it. The working party 
of the Department of Health and Social Security under Profes­
sor Lawther consisted of 'independent experts actively 
engaged in the fields of clinical paediatrics, pathology, child 
psychiatry, psychology, epidemiology and the environmental 
sciences', with the remit of reviewing the evidence on the 
health effects of lead and making recommendations about 
policy in the light of it. The report emphasizes the uncertain­
ties involved and the patchy nature of the evidence available, 
particularly about health effects oflow levels oflead. The con­
tributors nevertheless conclude that about 90 per cent of lead 
in the body of the typical Briton comes from his/her diet, over­
whelmingly from food, and only 10 per cent comes from the 
air-90 per cent of this arising from vehicle exhausts. There 
are local 'hot spots' where water and air provide much greater 
contributions, and the report recommends various local 
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actions in such circumstances, but this is the general picture. 
Much remains to be discovered about the effects of low levels 
of lead on children, but it can be said that there is no con­
clusive evidence for any harm below a blood lead level of 
35,ug/100 ml, and that clinical poisoning can occur at above 
SO,ug/100 rnl. Between these two figures lies an area of great 
uncertainty. 

Policies recommended by the Lawther Report cover those 
directed at hot spots and a number aimed at lowering normal 
levels of lead, such as a steady reduction in the lead levels per­
mitted in food and drink and in domestic water supplies. 
Levels allowed in petrol should be limited to ensure that 
concentrations of lead in air in places where people are regu­
larly exposed are below 2,ug/m3. The Conservation Society 
was very disappointed with such modest proposals and 
attacked the Lawther Report in its own report, Conservation 
Society (1980). One criticism of the Lawther Report has 
already been considered, Lawther's disregard of biochemical 
and animal studies, which the Conservation Society argue 
reveals an effect on children at a blood lead level as ·low as 
S,ug/100 ml, putting in doubt any idea of a threshold. The 
second major criticism is that the Lawther Report fails to 
recognize that lead from petrol is a major source of the metal 
since fall-out from vehicles contaminates crops, soil, eating 
utensils and fingers, so much so as to make it the major source 
of lead in the diet. Much stricter controls on lead are therefore 
called for: the complete removal of lead from petrol within a 
year; the prohibition of the use of lead in any food processing 
and in printer's ink, lubricants and cosmetics; with a reduction 
in the maximum permitted airborne lead in industry from 150 
to 10,ug/m3 by 1984. All the features of the earlier American 
debate are mirrored here. Both sides accept evidence which 
fits their own views on policy, that of the safe government 
experts of the Lawther Committee, and the environmental 
crusaders of the Conservation Society. 

The second notable feature of the lead debate is that many 
technical questions which were thought to have been settled 
long ago are now opened. We have already seen examples of 
this with Patterson's questioning of the long-established idea 
of the threshold for _lead poisoning and the high level of lead 
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in pre-industrial times, and with the EPA's undermining of 
the equally august consensus that lead from food is the chief 
source of exposure for humans, with the argument that much 
of this lead comes from vehicle exhaust spread to crops and 
hence to the home. The third point, related to this, is that 
attempts to dose one technical issue usually succeed merely 
in opening up a whole number of further issues for debate. 
Instead of the technical debate narrowing down to fewer and 
fewer items of dissent as new evidence becomes available, 
adding further evidence raises the number of issues under 
discussion. A recent example is the famous Turin Study 
where lead with an unusual ratio of two isotopes was added 
to petrol throughout Piedmont in Italy for two years, the 
change in the isotope ratio of lead in the blood of residents 
being monitored to give an estimate for the contribution of 
lead from this source to blood lead. On all counts, the 
experiment was judged of brilliant design, powerful enough 
to settle the vexed technical question which had so often 
been debated in the past with inadequate evidence. But once 
the study's results were in print, disappointment replaced 
hope as its technical quality and the typicality of the city of 
Turin came underfire in, for example, Elwood (1983, 1984). 
Attempts to close the issue of the contribution of lead in 
petrol to blood lead merely succeeded in opening up a 
further set of questions: is the epidemiology oL the Turin 
study adequate and in any case is Turin at all typical of 
cities? Instead of reducing the ground for dissent, research 
succeeds only in widening the debate. 

Selective citation is revealed in the extraordinary citation 
pattern which Reeve (1985) observes in the contending 
reports of Lawther (Department of Health and Social Security 
1980), and the Conservation Society (1980). Of the 276 
papers cited in the Conservation Society Report and the 125 
by Lawther, only thirty are cited by both. Thus, out of 371 
papers cited, only thirty were cited by both parties. Nineteen 
papers are cited at least four times by the Conservation 
Society, and fifteen by Lawther, but of these only one is 
common. Thus, of the thirty-three highly cited papers, only 
one is highly cited in both reports. While too much importance 
must not be placed on such crude data, it is clear that each side 
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selectively cites evidence which supports its case, and criti­
cizes-by neglect--'evidence which supports the case of its 
opponent. 

The conclusion of this chapter is that the case of lead fits the 
over-critical model very well. Scientific research is drawn very 
far from its autonomous path in trying to help policymakers, 
and the poor quality of work which results is compounded by 
the confusions and misunderstandings inevitably associated 
with interdisciplinary research in science. Relevance to policy 
produces a qualitative change in the error cost associated with 
conjectures about the health effects of the metal, generating a 
much sterner critical regime than any found in pure science. 
People involved in the debate wish to be critical, and the poor 
quality of the research work makes this particularly easy. The 
technical debate produced by this combination of failings 
threatens to be interminable. Despite huge quantities of data, 
there are no answers to technical questions relevant to policy, 
and instead of narrowing as more research is produced, the 
debate widens to cover more and more issues. Scientists 
engaged in the argument, or at least some of them, are best 
seen as advocates, seeking not to give an independent, objec­
tive, neutral, unbiased assessment of the entire literature 
within their competence, but rather scouring the literature for 
data which can be put together to make a case in support of the 
political interests they serve, through employment, profes­
sionalization or personal inclination. The existence of such a 
debate obviously calls into question the relevance of all this 
body of research to policy-a point to be explored in the next 
two chapters. 



6 Lead-Myths of Policymaking 

The myth of information discussed in Chapter 1 holds that 
information is the essential ingredient of good decision­
making, and the myth is at its most elaborate when it is 
assumed that anything short of full, total information must 
lead to poor, essentially arbitrary choices. According to the 
ideals of synoptic rationality, a full overview of the choices 
available is to be aimed at, even though this may often be hard, 
or even impossible, to achieve in practice. The present chapter 
will consider the suitability of the synoptic ideal in determin­
ing policy on lead pollution, arguing that it makes quite impos­
sible demands, particularly on science which is supposed to 
provide the mass of information needed for a synoptic view in 
this case. Given the analysis of the lead debate offered in the 
previous chapter, there is clearly something profoundly wrong 
with a conception of the policy process which attaches such 
importance to the gathering of an enormous number of scien­
tific findings. Readers already convinced of the frailty of 
synoptic rationality and whose views need no further rein­
forcement will miss little by omitting the present chapter 
which relies heavily on Collingridge and Douglas .,(1984). 

A Synoptic View Attempted 

In terms of synoptic rationality, a policymaker ought to 
achieve a synoptic view of the problem before coming to a 
decision, identifying which values are relevant to the problem 
in hand, and undertaking a comprehensive survey of all pos­
sible means of furthering these values. All the consequences, 
or likely consequences, of adopting each of these means 
should be exhaustively listed, so that a decision can be made 
which maximizes the attainment of the policyrnaker's values. 
There are many variations on this theme: some insist that cost­
benefit calculations be done, some that cardinal utility calcula­
tions be done; some require maximization of benefit, while 
others employ the weaker idea of satisficing. But as Carley 
(1980) points out, there is more uniting these variations than 
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separating them: in particular, the demand for a thorough 
review of relevant values, and of courses of actions which are 
open and their likely consequences. Collingridge (1982) 
shows that such a synoptic view can be achieved only for fairly 
humble decisions, but it is nevertheless frequently appealed to 
as an ideal to which policymakers should aspire. In consider­
ing the practicality of achieving a synoptic view of the hazard 
posed by lead in the environment and of ways of controlling it, 
the recent report by the USN ational Research Council (NRC, 
1980), Lead in the Human Environment, is useful. The 
report's authors do not achieve a synoptic view of their prob­
lem, for this is obstructed by many uncertainties, but they are 
convinced that such a view is required to resolve the lead 
problem and that it is well worth working towards its achieve­
ment. In other. words, they take the synoptic view as an ideal to 
which policymakers concerned with lead (and by implication 
all policymakers) should aim. 

The NRC study had two purposes: to assess current know­
ledge about the various hazards from lead and ways of 
controlling them, and to recommend research priorities 'for 
obtaining information needed to support rational decisions' 
(p. 13). In seeking to provide a list of uncertainties which need 
to be resolved through research so that rational decisions may 
be made, the report's authors clearly need some view of a 
rational decision-making model is explicitly stated, and con­
assumption that rationality requires a synoptic view to be 
taken of the problem at hand. As far as lead is concerned, a 
rational decision-making model is explicitly stated, and con­
sists of the following steps (p. 15): 

l. Identify sources of lead and pathways of environmental transfer. 
2. Identify specific human populations with exposures to lead. 
3. Estimate the level of exposure to lead by each environmental 

pathway for each specific population. 
4. Establish the association between exposure to lead and the level 

of lead in the body for each specific population. 
5. Establish the association between the level of lead in the body 

and biological change due to lead for each specific population. 
6. Estimate the upper limit of non-detrimental biological change for 

each specific population and the level of lead in the body asso­
ciated with that degree of biological change. 
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7. Identify and describe alternative control strategies. 
8. Apply risk-benefit, cost-benefit, and other considerations, com­

pare alternatives for control, and decide what is an acceptable 
level of lead in the environment for each specific population. 

9. Evaluate the process and the decision. 

Lindblom (1965, 1968, 1979) and Braybrooke and Lind­
blom (196 3) have made a number of general criticisms of the 
synoptic ideal, and we shall now consider how these 'score' 
against the NRC's report, paying particular attention to the 
role assigned to experts and technical findings in policy­
making. 
(a) The deepest criticism concerns the assumption that the 
problems of controlling lead hazards can be resolved by 
further scientific research. The report adopts a very simple­
minded view of scientific knowledge which gives rise to this 
assumption. 'Scientific knowledge', we are told, 'includes both 
data and an understanding of scientific concepts, principles, 
and methods, that permits meaningful interpretations of data' 
(p. 49). Notice that nothing has been said about the 'meaning­
ful interpretation of data'. It is assumed throughout the report 
that wherever questions arise about how to interpret a particu­
lar body of data, these can be resolved by the collection of 
more data. The collection of adequate data 'minimizes the 
selective use of information to support preconceived conclu­
sions' (p. 14). But what the earlier discussion about the current 
debate over lead hazards shows above all is that it is not amen­
able to resolution by the gathering in of more and more 
experimental findings. The problem, quite unrecognized in 
the NRC report, is that these findings need to be interpreted in 
some way, and that there is more freedom in interpretation 
than in accepting the data themselves. Opposing sides in the 
lead debate accept the experimental data, but they choose to 
put quite different interpretations upon them, all of which are 
consistent with the data and with scientific method. Argument 
about rival interpretations suggests further experiments to 
help settle the issues, but when these have been carried out, the 
need for interpretation arises once again, so that the findings 
are much less decisive and univocal than had been hoped, and 
so the story continues. Thus, as experimental findings have 
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increased, the debate has proliferated instead of focusing 
down on a narrow range of uncertainties. There are, however, 
further secondary reasons for the failure of synoptic rational­
ity which are of some interest. 
(b) The NRC report issues a list of research which needs to be 
undertaken if present knowledge is to be expanded sufficiently 
to provide a synoptic view of the lead problem, and categor­
izes them as high, medium and low priority. Confined to short­
term, high-priority, scientific research, the list is impressive 
enough (pp. 256-60): 

1. Epidemiological studies of populations, including biochemical 
and functional tests on individuals, representing the full range of 
current typical exposure to lead. 

2. Toxicological research on effects of lead, at doses correspond­
ing to commonplace exposures, on biochemical and physio­
logical functions of cells and animals, with special emphasis on 
the delineation of biological changes that may be precursors of 
pathophysiological processes. 

3. Pharmacodynamic investigations of the absorption, distribu­
tion, storage, mobilization, excretion, and homeostatic regula­
tion of lead in humans. 

4. Studies to define more precisely the nature and extent of height­
ened susceptibility to lead toxicity during the pre- and perinatal 
periods and the first few years of life, especially in terms of the 
developing nervous system and behaviour. 

5. Studies to define more precisely the relationships between 
timing of doses and effects, and especially the relative hazards 
of single or infrequent high exposures compared to chronic, 
lower levels of exposure to lead. 

6. Studies to examine empirical multiple statistical regressions 
among indices of lead in the body (e.g. blood lead, dentine lead) 
and measured levels of lead in the air, water, foods, soil, paint, 
dust, and other possible contributing sources. 

7. Extensive data gathering on the levels and chemical/physical 
properties of lead in specific foods, water supplies, gasoline, 
soils, dusts, and paints and in people; on dietary and liquid con­
sumption patterns and soil, dust, or paint ingestion tendencies 
of individuals and groups; and on relationships between inges­
tion and excretion of lead in various source materials. 

8. Continued development of general models of source contribu­
tions, environmental mass-balance estimates, and other frame­
works for integrating the information. 
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9. Information is needed on trends in blood levels and other 

indexes of lead in the body, and better definitions of the statisti­
cal distribution of individual values in specific populations are 
essential for standard-setting purposes. 

10. Better definition of the unique chemical and physical character­
istics of lead in various environmental pools, and increased 
attention to the usefulness of specific aspects of thes~ properties 
in identifying sources and measuring transfer processes. 

11. Effective development and dissemination of techniques for 
preventing lead contamination of samples, equipment, and 
reagents. 

12. Improved standard reference materials for lead in environmen­
tal samples and biological fluids and tissues. 

Each of these items is a research programme, rather than a 
well-defined topic. The quantity of research required, even for 
the above list, is extraordinary even if we take a conventional 
view of the power of science to reach consensus about such 
issues. This takes us straight to one of Lindblom's central criti­
cisms of the synoptic ideal: that its achievement requires so 
much information that it is simply too expensive to reach. 
(c) The report's authors are realistic in observing that there is 
little hope of a major expansion in research funding for the 
research priorities it identifies. This means that, even if we 
accept the report's rather simple-minded view of science, it 
will be many years before all this research is done. If a more 
realistic view of scientific progress is taken then the resolution 
of the uncertainties which currently prevent the adoption of a 
synoptic view will be an even longer affair. This may not 
appear too serious a problem since, after all, the results pro­
duced by even a limited research effort on lead will be valuable 
by themselves. But this is to overlook a serious drawback to 
the synoptic ideal recognized by Lindblom. Generally speak­
ing, the value of a given research finding on lead will be highly 
dependent on what other research findings have been 
acquired. It is well known, for example, that lead exists in 
many chemical forms in food and that some of these will be 
transformed by reactions in the gastro-intestinal tract, but 
detailed knowledge is limited at present. Different forms of 
lead can be expected to have different rates of absorption in 
the gastro-intestinal tract. An understanding of the contribu-
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tion to body burden made by lead from a particular food 
therefore calls for knowledge of both the chemical composi­
tion of the lead and the absorption rate of that form of the 
metal. Knowledge of one without the other is valueless in 
furthering the understanding of sources of lead in the body 
and ways of reducing lead burdens. What this means is that 
very often a great deal of information must be acquired before 
any individual items become of any value. 
(d) The picture of rational policymaking about lead painted 
by the report is therefore one of the slow and steady accumula­
tion of research findings, which by themselves have limited 
value, but which eventually enable a synoptic view of the lead 
problem to be taken that is highly valuable for the formulation 
of policy. It will take many years for this view to emerge; what 
is to be done during this interim period? This is a particular 
case of Lindblom's general point that the synoptic ideal is in 
fact empty because it gives no guidance on how to make deci­
sions when the ideal cannot be met. The synoptic ideal tells us 
only to work on and acquire all the information which it needs. 
The ideal says nothing about how decisions on the control of 
lead hazards are to be made in the interim before all this infor­
mation is to hand. Such choices can only be arbitrary. The 
decision-maker is supposed to use 'best-guess' estimates for 
critical variables where knowledge is weak (p. 1 00), but call­
ing these 'best guesses' is simply an attempt to disguise their 
arbitrariness-a 'best guess' in the absence of information is 
simply a guess. A decision based on such a guess is as arbitrary 
as the guess itself. Thus Lindblom enables us to identify 
another cost of the synoptic ideal. Information itself is expen­
sive, but to this may now be added the cost of arbitrary 
decision-making throughout the period needed to give suffi­
cient information for a synoptic view. 
(e) Lindblom has observed how the nature of policy ques­
tions can vary in a shorter time than a synoptic view of the 
problem can be achieved, so that research often turns out to 
provide answers to yesterday's policy questions. This is true of 
the present example. The problem of lead in the environment 
is an ever-changing one: lead pigments in paint have gradually 
been superseded by zinc and titanium pigments, Edwards 
(1980) discusses the technology of canning which will soon 
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provide cheaper cans than those of today which require lead 
solders. Substitutes for scarce petroleum may eventually pro­
duce an unleaded internal combustion fuel; changes in treat­
ment of water affect lead pick-up in domestic supplies, and so 
on. Some of these are long-term changes, but others occur 
much more quickly. Policymakers, and hence their expert 
advisers, are therefore directing controls towards moving 
targets, and this must be recognized in directing the research 
programme on lead. It is no use discovering the exact chemical 
forms of lead in canned foods, their absorption rate in the 
body, and contribution to burdens of lead in various organs, if 
by the time this difficult and complex research has been com­
pleted canning practices have changed and lead is no longer a 
contaminant. With the very long, large-scale research pro­
gramme envisaged by the NRC's report this is bound to 
happen time and again. The report recognizes the need for 
periodic reviews of research priorities (p. 263), but quite fails 
to appreciate that very often the problem will have been found 
to have changed long before the research aimed at solving it 
has been completed. 

The same blindness to the mutability of political goals is 
behind the report's failure to understand the necessity for the 
political feasibility of controls on lead. Ashby and Anderson 
(1981) remind us that controls on environmental lead must be 
practicable given the present political situation, and they must 
be policeable if they are to be effective. This is recognized in 
the report, but only in passing. Its importance is greatly under­
played because of the report's concentration on limits rather 
than controls. Determining an upper acceptable limit for lead 
in, say, the air, is to calculate the air lead level below which no 
one in the target population will suffer an impairment of 
health. This is largely a technical matter, and clearly has 
nothing to do with political feasibility. If the slightest trace of 
lead in air is harmful to someone, then this is so whether 
achieving lead-free air is a practical possibility or not. Issues of 
politics arise when controls are considered-when, for exam­
ple, ways of ensuring that air lead levels do not exceed the 
upper acceptable limit have to be found. Whatever action is 
taken (against motorists, petrol refiners, lead smelters, or 
whoever), the action has to be within the bounds of political 
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possibility, and it has to be enforceable in some way. In the real 
world, this may limit the options which are open to such an 
extent that a great deal of the research proposed by the NRC is 
beside the point. For example, canned food is a major source 
of dietary lead, but according to Edwards (1980), in practice 
there are few controls which can be placed on it. Researching 
into the chemical composition of lead in canned food, the 
absorption rates of its various forms and their effect in the 
body, and toxicity, are therefore largely irrelevant to the 
problem of controlling lead hazards. 
(f) A further point about the NRC's reliance on experts, 
mentioned in the previous chapter, is that many of the 
unknown factors preventing the achievement of a synoptic 
view can only be resolved by experiments which are unethical. 
Knowledge of the respiratory and gastro-intestinal absorption 
of lead by children is central to the synoptic view sought by the 
NRC, but is severely hampered by ethical restrictions on 
exposing children to damaging substances. With these limita­
tions, the research may take many decades, or may never be 
carried out at all. 
(g) Lindblom objects to the synoptic view because it assumes 
that a single decision-maker can somehow appreciate all the 
information relevant to his policy problem which his specialist 
experts have provided-a point also made by Hammond eta!. 
(1983). This is certainly a serious problem in the present case 
since the experts are asked to provide information on a vast 
number of topics, and from a whole range of specialties. Just 
how is this collection supposed to be put together to answer 
the policy problems now pressing concerning the control of 
lead in the environment? Whether or not a single decision­
maker is required for a synoptic view to be achieved, it is clear 
that experts, with their partial view of the problem, must not be 
selective in passing information to policymakers. A rejection 
of information as irrelevant runs the risk that it may prove to 
be relevant when linked with other items from another group 
of experts. The NRC report points out that the US Federal 
Government sponsors research relating to the control of 
environmental lead which is undertaken by at least twenty-one 
agencies. To this may be added academic and industrial 
research which might be relevant. The collation of the efforts 
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of all these diverse groups without overlooking what might be 
vital items of information is a daunting task. If all information 
garnered by the various groups of experts, each working on 
their own narrow research problems, needs to be passed into 
the decision-making machine, it can obviously only be in a 
highly compressed form. Policymakers are not equipped, and 
do not have time, for reading undigested reports of the find­
ings of experts. Whatever the policymakers' own training, they 
are bound to be deficient in a number of the disciplines from 
which they are drawing expert advice. There therefore arises 
the familiar problem of compressing technical findings with­
out distorting them. Of how this is to be achieved, the NRC 
report tells us nothing. It says nothing about the relationship 
between the suppliers and users of all the research they wish to 
be undertaken-the authors seem quite oblivious of the very 
great problems here. 
(h) Together with the need for a synoptic view goes the need 
for centralized policymaking. Agencies with their special 
interests can only ever hope to achieve a partial view; what is 
called for is a single body to deal with lead which can achieve a 
genuine overview of the problem. The NRC report is there­
fore critical of the fragmented nature of present control in the 
United States, and proposes that agencies should work much 
more closely together than hitherto, perhaps with the forma­
tion of a better co-ordinating body, and perhaps with the 
establishment of a central agency to handle the problem of 
environmental lead. Lindblom is critical of such centralization 
on a number of counts: with a number of agencies involved any 
aspect of the problem overlooked by one is likely to be picked 
up by another agency. We should feel confident with the 
control of environmental lead falling to one central agency 
alone only if we could be sure that it had truly achieved a 
synoptic view of the problem and had overlooked nothing. We 
shall consider some examples of this later, in the next chapter. 
Even deeper than this is the need for specialized agencies and 
groups of experts to develop their own distinctive approach 
on technical matters relevant to controlling lead, so that the 
approach of any one agency may be challenged. We shall also 
consider examples of this later. A single agency would always 
be in danger of developing a complacent attitude towards 
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those interpretations of the evidence which it favoured. In 
playing down the importance of the interpretation of scientific 
findings, the NRC report overlooks this crucial point. 
(i) The results of the research outlined by the NRC only have 
value if they can be used for making decisions about the 
control of lead hazards; serious problems arise here, however. 
The report notes (p. 16): 

although it often makes the decisionmaker uncomfortable to 
attempt to quantify intangible values, every decision implicitly 
reflects them. The Committee believes that, where possible, it is 
essential to acknowledge and attempt to quantify values explicitly, 
and where this is less feasible, to recognize none the less that addi­
tional intangible values have been considered. 

Lindblom objects to this call on the grounds that explicit 
statements of value promote friction between agencies. As the 
NRC report observes, an explicit statement of the reasoning 
behind an agency's decision may be corrected if others find it 
to be faulty, but against this, such scrupulousness promotes 
friction and delaying and costly controversy with rival agen­
cies (p. 232). This is particularly so where values are con­
cerned. The problem is that if, in making out its case, one 
agency employs a particular value which is not shared by 
another agency, there is the danger of a head-on clash of 
values which may prevent any decision at all being made. Col­
lingridge (1982) has shown that agencies faced with this 
danger have a number of debating devices which switch the 
conflict from one about values, which threatens to be intract­
able, to one about facts, which can be settled in a straight­
forward way. Arguments between agencies about values 
should be avoided, and are avoidable by strategies of this kind. 
The express statement of values by agencies controlling lead 
therefore represents a distinct danger. 

The NRC model assumes that risk-benefit and/or cost­
benefit analysis may be applied to choose between alternative 
controls on lead. This not only poses severe technical prob­
lems, such as those associated with assigning monetary values 
to changes in health, but any application of such methods 
raises evaluative issues. This is particularly so when different 
income groups are affected differently by a proposed control 
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measure. The problem usually presents itself in the form of 
how to compare benefits to one income group with costs 
assigned to a different income group. Lowering lead levels in 
petrol, for example, imposes costs on a relatively wealthy 
group-motorists-and confers benefits on a poorer group­
inner city pre-school children (in particular). Comparing costs 
and benefits to different groups in this way involves the value 
judgement that the present income distribution in the society 
in question is the best possible one. Without such a value 
judgement, costs and benefits are not comparable, as the well­
known failure of the Kaldor-Hicks-Scitovsky criterion 
shows. A fuller discussion is provided in Collingridge (1982). 
This makes any choice of control over lead hazards which the 
NRC would commend as rational dependent on the making of 
this value judgement. Other value judgements about income 
distribution are perfectly consistent and defensible, but they 
have the drawback of making cost-benefit calculations across 
income groups impossible. The NRC's decision model can 
only be used if this value judgement is adopted. The enormous 
effort to meet the research priorities identified by the NRC 
can only be used to control enviromnental lead if policy .. 
makers are agreed on this value judgement; if other judge­
ments about what is the best income distribution are made, 
this research is wasted. We would surely feel happier with a list 
of research priorities which was more robust than this. 

Mixed Scanning 

The full-blown type of synoptic rationality championed by the 
NRC is obviously no more than a dream in the face of the criti­
cism mounted above, but there are weaker versions of the 
thesis which might be more successful-the mixed scanning 
approaches of Etzioni (1967, 1968), Gershuny (1978) and 
Dr or (1964 ). It will be argued, however, that these suffer from 
many of the same problems. Etzioni accepts Lindblom's criti­
cism of the synoptic ideal, but rejects disjointed incremental­
ism on the grounds that it gives too great a weight to the 
powerful in policymaking, that many decisions are not in­
cremental, and that it encourages bureaucratic inertia. Etzioni 
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seeks a compromise position by adding two features to dis­
jointed incrementalism. First, policymaking bodies are to 
concern themselves not just with everyday operational details, 
but are also to devote some of their energy to scanning the 
environment, both near and distant, for issues which might 
demand attention. Second, Etzioni distinguishes between 
fundamental and incremental decisions. The former set the 
direction for a series of incremental decisions, whose value 
and function is determined by the fundamental decision. For 
fundamental decisions, incrementalism is inadequate. The 
policymaker ought to consider all the main alternatives for 
such choices, trying to eliminate those options which reveal 
crippling objections. Not all options need to be considered in 
the same depth, for as soon such as an objection is found, the 
option need receive no further attention. The implementation 
of a fundamental decision is to be flexible and serial, and 
scanning should search for those problems caused by its 
implementation. 

However, closer inspection with the help of the present case 
study shows that Etzioni's suggestions do not really provide a 
satisfactory theory of policymaking. Scanning adds nothing to 
disjointed incrementalism. Lindblom observes that scanning, 
in the sense of searching the environment for features which 
might imply change in an organization, cannot be conducted 
efficiently by the organization alone. Organizations have a 
vested interest in what happens in their environment and so 
tend to perceive events in a way which does not embarrass 
them. Correction is therefore likely to come from other 
agencies with other interests, who can argue that a particular 
change has occurred in the environment, and can pressure the 
first organization to respond to this change. Efficient scanning 
therefore calls for policymaking to be fragmented in just the 
way Lindblom advocates. It is also promoted if policy has a 
remedial focus, organizations searching the environment for 
features which they seek to avoid, and is serial, the search 
being continuous. But, again, these are features of disjointed 
incrementalism, features which ensure that this kind of policy­
making involves efficient scanning in Etzioni's sense. No 
additional prescriptions are required. 

The second novelty suggested by Etzioni-the distinction 
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between fundamental and incremental-collapses in the same 
way. Etzioni assumes that fundamental decisions cannot, and 
should not, be incrementaL Decisions are nested in a familiar 
way. A firm's decision to lower the level of lead in the petrol it 
sells may follow from a decision to make higher levels illegal, 
and this in tum may follow from decisions to improve the 
environment generally and to set up the necessary apparatus. 
We may therefore think in terms of decisions which are 
'relatively' fundamental. It does not follow, however, that 
these are not, or should not be, incremental. The decision to 
reduce the maximum level of lead permitted in petrol will later 
be shown to have been taken quite incrementally, and yet it is 
'fundamental' to the many decisions of petrol suppliers to 
lower their lead levels. The existence of relatively fundamental 
decisions does not mean that they need to be separated out for 
special attention in a way which makes them non-incremental. 
It may be, of course, that relatively fundamental decisions 
require more thought and analysis, but this everyday observa­
tion can hardly be inconsistent with disjointed incremental­
ism. All that Etzioni can now realistically claim is that some 
relatively fundamental decisions should be made in a non­
incremental way. 

The final criticism of mixed scanning concerns the way in 
which the supposed non-incremental decisions should be 
taken. As Camhis (1979) observes, Etzioni assumes that 
policymakers have predictive powers which they do not 
possess in reality. To eliminate options in making a fundamen­
tal decision, less needs to be known about each option than is 
called for by synoptic rationality, which seeks to find the best 
option; nevertheless, a great deal needs to be known if an 
option is to be eliminated-more than it is reasonable to 
demand. To take an example: consider the fundamental deci­
sion over what approach to use in reducing the amount of lead 
in the air. One option in the United States was the adjustment 
of refining practices to produce a lead-free petrol of the same 
octane rating as before, so that no serious engine modifica­
tions were required. It was argued that this might actually 
cause worse health problems than those caused by lead in 
petrol through the emission of greater amounts of polycyclic 
aromatic hydrocarbons, some of which are suspected of caus-
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ing cancer. This might be seen as a success for scanning the 
environment for problems needing attention, but what is note­
worthy is the degree of uncertainty here and the great effort 
and time required to reduce it. The health effects of these 
chemicals are still largely unknown, and the dangers of emis­
sions cannot be calculated, even after many years of research. 
This should come as no surprise after the earlier discussions, 
but it shows that mixed scanning runs into the same problems 
about technical information as the synoptic ideal does. 

For fundamental decisions, all 'main alternatives' need to be 
considered. Etzioni urges this as a counter to the inertia of 
organizations, which he supposes to be encouraged by dis­
jointed incrementalism. But options involving more than an 
incremental change soon begin to require large quantities of 
technical information. Etzioni seems oblivious of these prob­
lems and .the embarrassment they would cause to policy­
making if his proposals were adopted. 

Conclusions 

To summarize the arguments in this chapter: Lindblom's criti­
cisms of synoptic rationality are cogent when applied to the 
control of environmental lead; the most serious problems 
arise from the sheer quantity of technical information which is 
demanded. It is clear that decisions about real world problems 
with a significant level of uncertainty cannot be made accord­
ing to the ideal of synoptic rationality, nor according to 
anything approximating to it. Mixed scanning collapses into 
disjointed incrementalism when it is realized that the latter 
already provides machinery for effective scanning, and that 
the distinction between fundamental and incremental choices 
is relative. What is more, the way in which fundamental deci­
sions are supposed to be made generates the same problems 
about technical information as does the synoptic ideal. An 
assessment of the ability of incrementalism to cope any better 
than its rivals must await the next chapter. 



7 Lead-Realities of 
Policymaking 

The Need for Compromise 

Science is not the handmaiden of policy depicted in traditional 
mythology; none of the conditions for the efficient operation 
of science can be met when its results are supposed to be 
relevant to a political choice. It may now be asked how policy 
about lead should be made in the light of the limited use which 
can be made of scientific results, and the answer to this 
question may then be compared to how policy in this area was 
actually conducted. So far, the discussion has been negative, 
we have been concerned with what science cannot do, and 
with dispelling the illusions still fostered by the supporters of 
synoptic rationality-that science can be highly influential in 
the conduct of political affairs. The time is now ripe for a posi­
tive account of policymaking about lead. The key point is that 
whatever decision is finally made, and however it is arrived at, 
the uptio!'1 should be insensitive to any scientifi.c conjectures. 
Put another way, whatever conjectures are used in selecting 
the final option ought to have a low error cost; their rejection 
should call for only the most modest changes in poliey. This is 
an inevitable consequence of the now standard view of 
science, which sees its assertions as guesses open to criticism 
or negotiation. How policy can be made with this property is 
the issue for the present chapter. 

As Brooks (1984), Hammond et al. (1983) and Rein 
(1976) point out, it seems to be a part of human nature for 
actors with an interest in policy to overstate their case, tending 
to highlight whatever bits of evidence support their favoured 
option and attacking those which threaten to undermine it­
an effect clearly revealed in the present case study. Charged 
with the duty of protecting the environment and needing a sig­
nificant bureaucratic victory, the Environmental Protection 
Agency interpreted the evidence available on the health 
effects of lead in petrol as showing that lead harmed chil­
dren-just as the Ethyl Corporation defended the contrary 
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interpretation. Not wishing to increase the political pressure 
for action against lead, the experts chosen to serve on the 
British Government's Lawther Committee interpreted the 
evidence on lead as indicating no need for special action, 
except at local hot spots-an interpretation contradicted by 
the Conservation Society who regard the problem as so severe 
as to require immediate and drastic action. What room is there 
for rational choice of policies for the control of lead given that 
such widely different views may be taken of the technical 
evidence? Throwing a coin to choose an option is a way of 
settling matters which has the advantage of simplicity, though 
little else: it offers no way of avoiding policy options which are 
sensitive to scientific conjectures. Should the coin favour 
removing lead from petrol immediately, this would be a tacit 
acceptance of the interpretation of the data supported by 
EPA, or the Conservation Society, and the option therefore 
remains highly sensitive to this interpretation. Whatever way 
the coin falls, the favoured option will be highly sensitive to 
some scientific conjectures, which is exactly what is to be 
avoided. 

The bias held by actors in the policy process towards seeing 
evidence in a way which accords with their favoured options 
means that their assessment of the uncertainties surrounding 
the choices being made must be distorted. It is possible to 
interpret the evidence in a number of ways, but the single actor 
fixes attention on those aspects of the evidence which fit his 
interests, blinding himself to other interpretations by such 
devices as attacking the status of his critics and their technical 
advisers. Over-confidence in one's own views is the price of 
suppressing rival ideas, and it ensures a distorted evaluation of 
the uncertainties surrounding the issues being decided. A 
necessary condition for good policymaking, however, is a 
proper appreciation of these uncertainties. The Environmen­
tal Protection Agency's bureaucratic interests prevented it 
from making a realistic assessment of the uncertainties sur­
rounding the toxic nature of lead, although this was in fact 
needed for good decision-making. A single actor will there­
fore make bad decisions-bad according to the actor's own 
interests and standards. Had the selection of policy for lead 
fallen to the Environmental Protection Agency alone, for 
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example, the Agency might well have acted against many 
sources of the metal with great haste, paying no attention to 
the complaints of those bearing the costs, and this could have 
provoked a severe bacldash against the Agency, leaving it in a 
worse position than before. Or else the easy implementation 
of policy against lead might have left the Agency with little 
need to support its bureaucratic position with another cam­
paign against another pollutant which might, in fact, be more 
harmful than lead. 

Good policymaking calls for many actors, each offering and 
defending their own particular interpretation of the available 
evidence. Each actor overstates the technical case for the 
option which is favoured, but finds that the option cannot be 
implemented because of the opposition from the other actors 
involved. Policy is eventually made by compromise between 
the interested parties. Compromise does not require any 
conversion on the part of the actors; they may well continue to 
be convinced that their technical case is vastly superior to that 
of their rivals who are not infrequently accused of using politi­
cal force where rational argument has failed. An important 
feature of options selected through compromise is that they 
are very insensitive to any technical conjectures. Consider a 
simple case where just two actors are involved: an environ­
mental agency A, and the industry B, although the case is 
easily generalized to many actors. A favours the complete and 
immediate removal of lead from petrol-option a -which is 
supported by an elaborate technical case. Likewise, B favours 
option b: no change in the amount of lead added to petrol. 
After some time the two agree on the compromise option, c, 
reducing lead levels to half of the existing ones over a five-year 
period. The compromise reduces the benefits that each actor 
perceives will follow from the favoured option. Believing that 
lead is poisonous, A has obviously lost benefits because the 
compromise will leave some people whose health deteriorates 
from lead in petrol. B 's belief that lead is safe makes B see the 
cost of the compromise as the expense of halving lead levels in 
fuel, which cost falls to him. In compensation, however, the 
error costs which would be incurred by the actors are also 
reduced. If A is wrong, and lead is safe after all, option a 
would place severe error costs on B who would have to pay 
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for the complete removal of lead. The compromise, c, obvi­
ously reduces these error costs, for B now has to pay to halve 
present levels of lead. Similarly, if B is wrong and lead is, after 
all, toxic, then B's favoured option of doing nothing would 
impose great error costs on the population which A is 
supposed to protect, and hence on A. Again, the compromise 
reduces these error costs since lead emissions are to be halved. 
Choosing a or b by tossing a coin offers the actors great 
benefits at the risk of great error costs, making whatever 
option is chosen highly sensitive to the technical case support­
ing it. Compromise, on the other hand, reduces the benefits to 
both parties, but offers compensation in the form of lower 
error costs. But lower error costs mean that the compromise 
option c is less sensitive to the scientific conjectures which A 
and B use in their technical debate. Compromise is therefore 
one way of ensuring the desired result, that policy be insensi­
tive to scientific conjectures. 

The need for a multiplicity of actors in the decision-making 
process is, of course, a central feature of incrementalist ideas 
of policy, as championed by Braybrooke and Lindblom 
(1963) and Lindblom (1965, 1968, 1979). Partisan mutual 
adjustment is the process by which actors, or partisans, seek to 
protect their own interests where these conflict with the inter­
ests of other actors-compromise through negotiation and 
exchange of technical information being of particular impor­
tance (Collingridge, 1982). The whole process provides a way 
of co-ordinating the policies of many actors without the need 
for the type of control where one actor stands above the rest, 
as insisted upon by the defenders of synoptic rationality. Parti­
sans make choices by disjointed incrementalism-Lindblom's 
answer to the failure of synoptic rationality. With this view, 
partisans select policies by considering only a few options, 
slightly differing from the status quo, looking at only a few of 
the major consequences of each. The ranking of alternatives 
will depend upon their marginal differences, and it is on this 
restricted area that the efforts of policymakers and their 
advisers are concentrated. Analysis and evaluation are re­
medial, serial and fragmented. This view of how policymaking 
ought to be conducted and is conducted shares two features of 
great importance with the present account there ought to be a 
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plurality of decision-makers involved in policy, as mentioned 
above, and policymaking ought to make little demand on 
science. The incrementalist account of policymaking will 
therefore be considered with reference to British policy 
concerning lead, drawing on Collingridge and Douglas 
(1984). 

Policymaking in Britain on Lead 

(a) Policy is Remedial and Serial 

First, it is clear that all controls which have been placed on 
hazards from lead in Britain are remedial. In almost every case 
a remedy has been adopted for a recognized hazard to health. 
The extent to which hazards have been foreseen and avoided 
by undertaking radical moves to safer technologies is mar­
ginal. Even where dangers were seen as likely, the general 
pattern has been for the future to be left to look after itself. 
Once the danger has been identified, action is taken to remedy 
it; avoiding action is altogether far rarer. A good example here 
is lead in petrol, which has been added since the early 1920s. 
Early fears concerned those who were occupationally 
exposed, such as garage attendants and traffic police, and lead 
concentrations were limited to 0.84g/l. Calculations showed 
that increases in lead levels in the air and in dust from the then 
modest consumption of petrol would be marginal, so the ordi­
nary public were not thought to be at risk. There was no 
attempt to predict petrol consumption twenty, thirty or forty 
years into the future, nor to foresee what scientific advances 
over the same time-scale might give indicators about more 
subtle injury from lead emissions. This is hardly surprising 
since no forecasting techniques could have provided estimates 
of miles travelled in the future, or of future knowledge of 
subtle health effects of sufficient certainty to have justified 
controlling lead in petrol more strenuously at the time. The 
future not being predictable, it was sensible for the decision­
makers of the 1920s to leave it to its own devices. As the 
quantity of lead emitted into the air from this source grew, and 
as scientists began to explore the possibility of sub-clinical 
damage from lead, the time eventually came when action was 
thought to be justified. Maximum levels of lead in petrol in 
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Britain were gradually reduced to 0.64g/l from the end of 1972 
to the present limit of 0.15g/l and will eventually reach zero. 

The time-scale of this change illustrates a second feature of 
Lindblom's disjointed incrementalism-namely, the persis­
tence of problems and the serial nature of their solutions. Of 
course, removing all lead from petrol would make an end, 
once and for all, of the lead-in-petrol problem, but even so the 
problem would have had a very respectable history, going 
right back to the early 1920s with fears about occupational 
exposure. The serial reduction in permitted lead levels in 
petrol is also characteristic. As limits have been lowered, the 
refining industry has had to make adjustments to provide a 
petrol which existing vehicles can use. This calls for consider­
able planning, and for some construction of new plant, which 
takes time. The serial solution was intended to ease the burden 
of this adjustment for the refiners. 

The same points could be made with reference to lead 
piping in houses. Lead piping was installed between forty and 
a hundred years ago. It was known that under extreme condi­
tions water could dissolve sufficient lead to cause clinical 
poisoning and even death, but in ordinary circumstances the 
pick-up of lead from piping seemed slight. Most hard water 
soon coated the pipe with a protective layer and, in any case, 
tended to precipitate lead. Some dissolution occurred with 

·soft, acidic water, but the analytical techniques of the day 
could not measure the concentration of lead in such water. In 
the absence of reported cases of clinical poisoning from drink­
ing domestic water, it was assumed to be safe to send water 
along lead pipes. When the pipes were being installed it was 
impossible to predict what lead levels in domestic water would 
be revealed by advances in analytical methods, and equally 
impossible to predict what sub-clinical effects of the metal 
would be found in the future. The pipes were installed and 
problems were left for the future. The first large survey of lead 
in domestic water was carried out by the Department of the 
Environment (1977a) and even this gives an incomplete 
picture because of the wide variation in lead concentrations 
which occurs in many domestic water supplies over time. In 
the survey, 4.3 per cent of households in Britain were found to 
have water with a daytime lead concentration in excess of the 
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World Health Organization's recommended lOOflg/1. With 
our present knowledge of lead hazards, these figures reveal a 
problem which demands a remedy. The point to be stressed is 
that those who laid down the piping could not have foreseen 
that this problem would occur so many years later on. If we 
attempt to blame them for our present troubles, then no one is 
free from blame, because no one can foresee the con­
sequences of actions so far ahead; and yet decisions must be 
made. 

The solution to the problem of lead in water is serial. Two 
approaches are being taken: the treatment of water which is 
particularly prone to dissolve lead, and the removal of lead 
piping from homes. The latter is, of course, a final answer, but 
it will take many years to complete the operation nationally, 
during which time water treatment may be used as a tempor­
ary measure, as discussed in Department of Health and Social 
Security (1980). The story is the same as that of lead in petrol: 
a crash programme of pipe replacement would be very expen­
sive, requiring the training of an army of plumbers who would 
then be made redundant once the job was finished. If this is to 
be avoided and the building industry is to complete the job at 
the normal rate of working, with the normal number of 
plumbers, etc., then several years will be needed to complete 
the programme. 

(b) Only a Few Options are Considered 

It is difficult for an outside observer of the policy process to 
know what options have been considered, if only because 
'consideration' can cover a spectrum from brainstorming by 
junior civil servants in their coffee-break to publication of a 
White Paper. For present purposes reference will be made 
exclusively to literature which has been published by the 
relevant agency. Many more options than those discussed in 

. print must have been considered, but at least we can be sure 
that those which have been published have been taken 
seriously. In the case of lead in domestic water, the only other 
option to have been considered in this sense is the coating of 
old pipes, but this has had little success. A further point, then, 
is that a restricted nul)1ber of options were considered, all of 
which marginally differed from the status quo. Radical solu-

Lead-Realities of Policymaking 71 
tions to the problem of lead in water-such as the provision of 
standpipes, or of bottled, lead-free water, or of providing each 
household with a hydrogen supply and condenser-were 
simply not considered. Options are assessed according to the 
difference which they make to the status quo, otherwise the 
problem gets out of hand. The same is true of lead in petrol, 
where the only options considered were lowering lead levels in 
petrol and fitting filters to the exhausts of petrol-engined 
vehicles (Hansard 1978a, C.427). 

Radical solutions, such as a massive shift from motor car 
transport in cities to diesel-powered public transport, were 
not considered. Comparing options which make marginal 
changes is relatively easy provided that attention is only paid 
to the immediate consequences. Moving from a lead limit of 
0.84g/l to one of 0.64g/l, for example, brings such and such a 
reduction in air lead levels at such a cost to the motorist and 
refiner and adds so much to the balance of payments deficit, 
and these figures can be compared with the consequences of 
changing to other limits. But the attempt to assess something 
like a shift to public transport opens up more questions than 
can be dealt with at once. For example, will people resist such 
attempts? Should people who have invested in a motor car be 
compensated because they will only be allowed to use it occa­
sionally? Will enough diesel oil be available in time, and with 
what changes in the refineries? What should be done with all 
the surplus petrol provided by the refineries? What will 
trebling or quadrupling the capacity of urban rail networks 
cost? How quickly, and at what cost, can a crash programme 
of training bus and train drivers be undertaken? And so on, 
and so on. 

It should come as no surprise, therefore, to find that, in 
lowering lead intake from food in the population, the only 
ways which have been considered are those requiring mar­
ginal changes in agricultural practices (such as substitution of 
a new pesticide for a lead-based one) or food processing (such 
as reduction in splashing of lead solder in the manufacture of 
cans). Options such as compelling canners to use aluminjum 
cans or cans with shorter seams to solder have not received 
serious attention, although such cans are in fact being de­
veloped. Edwards (1980) reports that these cans will be 
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welcomed if they prove to be practicable and economic, but 
that legislating for their manufacture will do little to accelerate 
their introduction because of the great technical problems 
associated with their use for foods. 

(c) Policy is Fragmented 

According to Lindblom's partisan mutual adjustment, policy­
making is fragmented, each decision-making unit concentrat­
ing on that part of the whole problem which it understands 
best and which is closest to its particular interest. According to 
Edwards (1980), thirteen government departments in Britain 
have had recent parliamentary questions asked of them 
concerning ·some aspect of lead. The Department of Industry, 
for example, is interested in occupational exposure and lead in 
paint, while problems of lead residues from pesticides fall to 
the Ministry of Agriculture, Fisheries and Food (MAFF). 
Government bodies such as the Health and Safety Executive 
and the Royal Commission on Environmental Pollution also 
have an interest in lead hazards, as do local government envir­
onmental health departments. At the other extreme inter­
national bodies such as the Common Market and the World 
Health Organization have an interest in the subject. Then 
there are industries at the receiving end of lead regulations 
which often have industrial research laboratories researching 
into lead hazards and the likely effects of pending legislation 
on the industry. Other research is carried out in universities 
and polytechnics, and pressure groups such as Friends of the 
Earth, the Campaign Against Lead in Petrol and the Conser­
vation Society play an important part in the formation of 
policy. 

The co-ordination of all this diverse activity, beyond a very 
rough-and-ready level, is simply not possible, for no one can 
achieve an overview of such dimensions. The truth of the 
matter is that each agency undertakes work on a narrow front 
because this is the only part of the whole problem which it can 
understand. Generally, an agency has a particular skill which it 
applies to the lead problem; no agency has the brief of examin­
ing the entire problem. A good example here is the work of 
MAFF on food standards. MAFF lays down food standards, 
and has achieved a great deal of experience and expertise in 
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this. Most of these standards concern the description of foods 
and serve to protect the buyer from exploitation. Thus, for 
example, any food called 'strawberry jam' must contain above 
a certain proportion of that fruit. It is not illegal to sell food 
with less strawberries in it; it merely cannot be called straw­
berry jam. The imposition of such regulations requires con­
siderable consultation with the industry and is rarely urgent. 
When the first lead in food regulations were formulated they 
fell to MAFF to implement, who employed the same machin­
ery as for strawberry jam, although the problem was not one of 
cost, but of health, and so unusually urgent. MAFF held its 
normal consultations with the food industry, and the regu­
lations took fifteen years to finalize. When these were 
reviewed the whole process was repeated, taking seven years. 
But this delay is the price paid for employing a system of food 
standards which is known to work. Setting up a special agency 
with its own machinery would probably have taken even 
longer, and would have risked passing regulations which were 
either unenforceable or unrealistic. 

Problems neglected by one agency may often be identified 
and explored by another agency; this justifies each concen­
trating on its own narrow aspect of the entire problem. To 
develop an example mentioned briefly in Chapter 3, early 
research on the health effects of lead centred on those who 
were occupationally exposed. The industrial hygienist Kehoe, 
at the Kettering Institute in the United States, funded by the 
lead industry, did much of the early research on the behaviour 
of lead in the human body, a great part of which could not be 
repeated at other laboratories at the time. Kehoe's concern 
with occupational exposure meant that he only researched 
men, and men of working age who were fit. Kehoe's enormous 
influence on the direction of research meant that little atten­
tion was paid to children, women, old men, the foetus and 
people with various diseases. This is clearly seen in the famous 
controversy over Kehoe's 80,ug/100ml blood lead threshold 
limit. Kehoe stated that, in his wealth of experience, no person 
had shown signs of clinical lead poisoning from an exposure 
which had produced a blood lead concentration of less than 
80 ,u g/1 OOrnl, so that this could be viewed as a threshold limit, 
below which safety was guaranteed. Kehoe's experience, 
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however, was with healthy, active men under medical super­
vision, as all lead workers are-'and moreover, men who 
remain in a population screened for unusual sensitivity to lead. 
If a new worker shows signs of poisoning or if his blood lead 
level becomes unexpectedly high, he is moved from the job to 
one where he will receive a lower exposure to the metal. In this 
way the remaining workers are hypo-sensitive to lead. Nothing 
which could be said about this group could be said about the 
general population, which includes males who would be 
filtered out if they worked with lead, sick men, old men, 
women and children. But such was Kehoe's standing in the 
scientific community and so dominant was his work that his 
threshold limit was taken as applying to the whole population, 
which was then taken to be totally safe from toxic effects of 
lead (Collingridge, 1980, Chap. 12). 

Nevertheless, attention was finally given to groups who 
had been excluded by this concern for occupational expo­
sure. Naturally enough, this attention did not come from the 
industrial laboratories of occupational hygienists, but from 
research in various universities and medical schools which 
began to point to the possibility of sub-clinical damage in 
children. It is through this work that the 80,u:g/100mllimit 
for lead in blood across the entire population has been recog­
nized as far too high, and as insensitive to differences across 
the population (Department of Health and Social Security, 
1980). EEC regulations (Commission of the European Com­
munities, 1977) call for the screening of the population for 
blood lead, and 'reference' levels state that 98 per cent of the 
population should have a blood lead level of 35,u:g/100ml or 
below. Any individual found to have a higher blood lead level 
must be investigated, and a search made for the source of 
excess1ve exposure. 

(d) Conflicts are Resolved in ad hoc Ways 

A second feature of the fra6 uented nature of policymaking is 
that conflicts between agenc1..:"' tend to be resolved in an ad 
hoc way, not by some third p::.rty taking an overview·of the 
problem which is causing the conflict. Conflict between the 
Department of H~alth and Social Security (DHSS), which, 
regardless of financial constraints, would have liked lead 
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removed from petrol altogether, and the Treasury, which 
wished to see as little money spent as possible, was resolved by 
deciding to lower lead levels in petrol so that the total quantity 
emitted into the atmosphere should not exceed the amount 
emitted in 1971. With increasing mileage, this meant a steady 
reduction in the limit, as observed before. There was no 
attempt to perform the impossible task of a cost-benefit 
examination of reducing lead levels in petrol to see what the 
truly optimum level would be. This would require much more 
knowledge about the health effects of lead than is now avail­
able, and would be a very lengthy process (and hence costly). 
Instead, the cost of making a decision was reduced by a com­
promise. This can explain many curiosities about limits. For 
example, Waldron and Stofen (197 4) observe that the lead in 
food regulations allow a greater level of the metal in canned 
food than in the same item when it is fresh, and ask 'what can 
be the justification for allowing tinned foods to contain more 
lead than fresh foods?' This is indeed a puzzle if these limits 
are seen as devices to ensure the health of the consumer. If 
good health requires abstaining from eating sardines from a 
can with more than a certain lead content, then the same pro­
hibition must apply to sardines fresh from the fishmonger. In 
fact, however, the lead regulations do not ensure that any food 
which meets them poses no health hazard. This simply cannot 
be stated, given our present limited knowledge of the health 
effects of lead, and our lack of detailed knowledge of the 
population's diet. Instead, the regulations represent a com­
promise between eliminating lead from food altogether, 
favoured by MAFF, and doing nothing, favoured in this case 
by the canning industry. 

Right from the beginning, these standards have been 
designed, in the words of the Metallic Contamination Sub­
Committee on Lead (19 51, pp. 3-7) to 'limit the amounts [of 
lead] in food and beverages to the smallest quantities which 
are commercially practicable at the present time'. What is 
'commercially practicable', of course, is a matter of negotia­
tion between the parties concerned. To take another instance, 
this time from the Ministry of Agriculture, Fisheries and Food 
(197 5), 'Levels are reduced as a result of natural factors and of 
changes in manufacturing techniques, and if statutory levels 
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are set too low it may result in certain foods disappearing from 
the market because they may not legally be sold'. The same is 
true of limits on lead in petrol as revealed in Hansard (1978b, 
C589-90), and Department of the Environment (1976, 
1977b). Compromises of this kind are, of course, very much 
less demanding of expert advice than the calculation of opti­
mal pollution levels. Thus, setting environmental standards 
using Lindblom's disjointed incrementalism is a far less daunt­
ing task than could be imagined by any upholder of the synop­
tic view. 

Another feature of policymaking on environmental lead 
which can be explained is the lack of co-ordination in the 
setting of standards. There is some attempt to co-ordinate 
research, and to parcel out various aspects of the problem to 
appropriate government departments, but the full co-ordina­
tion of policy is a task too daunting to be attempted. When 
limits on a particular source of the metal are discussed, no 
attention is paid to the way in which exposure from other 
sources might vary. For example, the lead in food regulations 
were revised in 1978, and many limits were then lowered. 
But between the first regulations and these amendments, the 
quantity of lead added to petrol had been reduced, and was 
to be reduced further still. No account was taken of this 
in formulating the amendments. If the aim had been to 
optimize the amount of lead in food, then recent reductions 
in air lead exposure would have had to have been considered. 
This consideration, however, would have demanded a vast 
quantity of data on the distribution of exposure from food, 
drink and petrol across the entire population. In the absence 
of such data, and bearing in mind the cost and length of time 
needed for their collection, a sensible strategy is for each 
source of exposure to be limited in a rough and ready and 
quite unco-ordinated way, which is exactly what is found to 
happen in practice. 

The case study also enables an assessment of the major criti­
cisms of incrementalism to be made. These are threefold: that 
decisions exist to which it cannot apply; that decisions go to 
the parties with greatest power; and that it encourages 
bureaucratic inertia. Th~ first_ misses the mark altogether. 
Lindblom has never claimed that disjointed incrementalism 
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can or ought to be applied to all decisions. Decisions to do 
wholly new things, such as going to war or setting up NASA, 
can hardly be made in this way, as discussed by Schulman 
(1975), Boulding (1964), Dror (1964), Self (1974) and Wise­
man (1978). What would make the point tell is the existence of 
a class of decisions to which disjointed incrementalism could 
not apply, but which could be made effectively by one of the 
rival models. There are, of course, such classes; elementary 
games can be played according to synoptic rationality, but no 
more serious candidates have been suggested, and the present 
case study can find nothing which would serve this purpose, 
despite the attempts of Gershuny (1978) in this direction. 
Such a test has been undertaken in Collingridge ( 19 84a ), 
using the example of nuclear power, but the author comes 
down heavily in support of partisan mutual adjustment. 

The case study also casts some doubt on the second criti­
cism, at least if it is taken generally. The fragmentation which is 
essential for disjointed incrementalism ensures that power is 
diffused, and policymaking open, with agencies able to ensure 
that their opinions are heeded by a range of tactics, such as 
forming coalitions with other agencies. The injustice of this 
criticism can best be seen by considering the various limits 
which have been imposed on lead in petrol and in food and 
beverages. Here we saw that the limit is a political compromise 
between controller and controlled; there is no evidence from 
our case study to show that this is a rare occurrence. 

The final criticism also fails to hold. Disjointed incremental­
ism is accused of encouraging the inertia which afflicts aU 
bureaucracies, but the case study shows at least two bureau­
cratic innovations which counter this. These are the estab­
lishment of the US Environmental Protection Agency, which 
has had so much to do with controlling lead, and, in Britain, 
the use of the Food Regulations to limit lead in food and drink. 
In the first case, a wholly new apparatus was devised, which 
has proved to be very effective in controlling lead in the 
environment, and, in the second case, an existing bureaucracy 
was used for quite novel purposes. These innovations are not 
without problems: the EPA might be accused of being over­
zealous in its early days-as reflected in its debate with the 
Ethyl Corporation-and the use of the Food Regulations was 
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a slow method of imposing controls. Nevertheless, they do 
show that disjointed incrementalism is compatible with con­
siderable innovation in solving problems. 

Conclusions of the Lead Case Study 

It is now possible to draw the threads together and to arrive at 
some conclusions about the whole of the discussion on lead in 
this and the preceding two chapters. The first point, to which 
the whole of Chapter 5 was devoted, is that the technical 
debate about the health effects of low levels of lead fits the 
over-critical model very -well. Loss of autonomy, interdiscip­
linarity and a rise in critical intensity all combine to prevent 
consensus on any issue which might be relevant to the formu­
lation of policy for the control of lead in the environment. 

This immediately raises questions about how policy is to be 
conducted in the absence of a technical consensus. The in­
ability of scientists to reach agreement is the final nail in the 
coffin of synoptic rationality and some of its less extreme 
derivations, if one is needed, since making policy in the way 
enjoined by these approaches makes enormous demands 
upon technical information-an argument elaborated on in 
Chapter 6. The present chapter considers a more hopeful line 
of thought about the conduct of policy and incrementalism, 
particularly in the form of partisan mutual adjustment and dis­
jointed incrementalism. These enabled an account to be given 
of how policy ought to be made in cases like the present where 
there is no technical consensus. Policy should be the outcome 
of adjustments by many actors-among whom power is fairly 
evenly shared-each able to defend his own interests by 
making out an interpretation of the available technical evi­
dence which suits them. Each actor overstates his favoured 
technical case, but is corrected in this by the need to com­
promise with other actors who hold different views of the 
evidence. Policy is produced by compromise between these 
actors, and as such it is highly insensitive to scientific conjec­
tures, much less so than if policy were the creation of a single, 
all-powerful decision-maker. This view of policy was not only 
able to offer prescriptions for political choice in the absence of 
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technical consensus, but also gave a good description of the 
actual policy process concerning the control of lead in Britain. 

The case study has also helped us unknot the myths about 
policymaking and about science which are so closely inter­
woven. Synoptic rationality demands that policy be formu­
lated by a single decision-maker, or by a well-defined group, 
blessed with the time, resources and political space which 
allow for a full overview of the problem in hand, along the lines 
envisaged by the National Research Council's report on lead 
discussed in the previous chapter. Policymaking in this way 
demands an enormous input from science-only possible 
given the mythological view of science described in Chapter 2 
which sees nothing but satisfaction in the marriage of science 
and policy. The myths of rationality and of the power of 
science come together in this story of how information from 
science can be employed in making political decisions. For all 
its attractions, the story cannot hold together. In reality deci­
sions are made in the ad hoc, 'seat of the pants' ways described 
by incrementalism. Most decisions, as Weiss (1982) recog­
nizes, are not made, but merely happen, brought about by the 
changing circumstances and fortunes of the political actors 
who are involved. Weiss and Bucuvalas (1980) describe how 
difficult it is to find anyone bold enough to confess to being a 
decision-maker in the sense required by synoptic rationality, 
each actor playing a very marginal, and often unrecognized, 
part in the policy process through interaction with other 
groups of actors. To talk of decision-makers-or worse, of the 
decision-maker-is to prefer myth to reality. 

Synoptic rationality makes quite unrealistic demands on 
science, especially in cases like the lead issue which exemplify 
the over-critical model. The real function of scientific research 
in a case like lead is in ironic contrast to the bold role of 
mythology. Far from science being a natural handmaiden to 
policy, the efforts of scientists in the lead debate are to provide 
counters to the claims of other scientists, the technical case for 
one policy option being balanced by that supporting a rival 
option. The scientist's task, in co-operation with those who 
wish to use his results in their political struggles, is to unwit­
tingly overstate the technical case for one option, so that the 
overstatement of the technical case for the rival option does 
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not go unchallenged. The policy which finally emerges is a 
compromise which relies hardly at all on the detailed work of 
technical experts. Nevertheless, scientific research has an 
important, if lowly, place in policymaking, for rivalry between 
expert groups is an essential antidote to the selective deafness 
which seems to be a part of being human. Without technical 
debate, one group of experts would dominate the policy 
process and choices would be made with a very distorted con­
ception of the uncertainties which are involved-a recipe for 
poor decision-making. 

The aim of this book is to undermine the twin myths of 
rationality and the power of science. The literature on in­
crementalism is now very considerable and the poverty of 
synoptic rationality and its derivatives have been much dis­
cussed. In what follows, therefore, emphasis is given to the 
more novel ammunition against the myth of the power of 
science provided by the over-critical model. From now on, 
our concern will be more with science than with policy. 

8 IQ in America-
The Over-critical Model 

A second example of the over-critical model will be de­
scribed in this chapter-the debate about the inheritance of 
intelligence. Theories of intelligence have received very 
different treatment in America and Britain. Hot debate has 
been associated with these ideas in America since their 
earliest formulation in the first years of the present century, 
while the same theories managed to dominate British psy­
chology without a word of dissent until at least 1945. 
Chapter 8 will therefore look at the American debate, in par­
ticular at how closely it fits the over-critical model, with the 
following chapter considering the British story. Theories of 
intelligence provide a good example for present purposes 
because they have always claimed to be highly relevant to 
matters of policy, although the discussion here will concen­
trate on educational policy only. 

Throughout most of the present century psychology in 
Britain and the United States has borne the ever-present 
theme of the existence of general levels of mental ability­
intelligence-which is largely inherited and therefore difficult 
or even impossible to improve through well-intentioned 
social policies and education. At times, these ideas are totally 
dominant within psychology, only to fade a little later, but 
remaining always in the background, waiting for the resur­
gence which changing conditions and fashions inevitably 
seem to bring. These ideas have not remained walled up in 
the laboratories of experimental psychologists, however; on 
the contrary, they have always been intimately related to 
politics, where their influence appears, at least, to have been a 
substantial triumph: at last a social science strong enough to 
be relied upon in matters of policy. Tests based on these 
theories of intelligence have been used to select army 
recruits, to choose immigrants of suitable quality, to select 
pupils and students for schools and colleges, in the streaming 
(tracking, in the United States) of students, in their selection 
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for various career opportunities, and after that, promotion 
within their organization. Generations of citizens have been 
guided through education and later life by these tests in both 
countries, but particularly in America. 

Development of such social technologies does not, how­
ever, exhaust the influence of theories of intelligence on 
society. Of far greater significance than any specially designed 
test, no matter how useful, is the picture of society which the 
psychologists paint, a picture with profound implications for 
all political actors. It is a society where differences in wealth 
and social position are to be explained by differences in the 
innate mental capacities inherited from one's parents. Social 
distinctions may no longer be thought of as injustices, they are 
merely reflections of the differing degrees of efficiency with 
which people can find their way in society. Those whose 
mental capacities are limited by their genetic make-up, much 
as they may struggle, can never hope to match the achieve­
ments of their rivals with superior parentage in the struggle for 
social status and wealth. The inheritance of social position is 
no longer an injustice perpetrated by the powerful on the 
weak; it is the result of the transmission of genes for intel­
ligence across the generations. Middle-class children spend 
longer at school, become better qualified and earn more 
money in occupations of high social standing, but the envy of 
the working class is quite misplaced for such are-the rewards 
for the intellectually able. Attempts to alter the status quo, to 
improve the abilities, education, job prospects and earnings of 
the working class are essentially misplaced, most of the differ­
ence between the two groups being determined by their 
different genetic constitution which, of all things, is the most 
unchangeable. 

Early intelligence tests in America were used to identify 
children with special needs, but routine testing of all pupils 
became standard practice from the 1920s, the results being 
used as an aid to streaming (tracking). By 1932 about three­
quarters of city schools used intelligence tests in this way. The 
year 194 7 saw the setting-up of the Educational Testing 
Service (ETS) whose expenditure grew from an original 
$2 million to $30 million by 1969, when it was described by 
Karrier (1972) as 'the doorway to virtually every profession 
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in the corporate liberal state'. Criticism has always surroun­
ded testing in America, though varying considerably in 
intensity. The defenders of the tests described their role as 
the efficient allocation of educational and career oppor­
tunities across the population, arguing that judgements of 
such importance should not be left to the subjective opinions 
of teachers and employers who are likely to be biased against 
many minority groups in society. The tests' opponents argued 
against them on many levels, some holding that minor altera­
tions to test scores were needed in fairness to women, men, 
blacks, working-class children or whoever, others rejecting 
outright the whole concept of IQ as a measure of intelligence. 
Since IQ is supposed to be largely inherited, these debates 
became entangled with even more wide-ranging arguments 
about the relative roles of nature and of nurture in human 
development. 

An early attack on IQ testing was made by the famous jour­
nalist Walter Lippmann (1922-3) which stimulated a brief but 
furious debate. In the early 1950s and 1960s the heat of criti­
cism increased markedly as educational reform became the 
vehicle for wider social change in the struggles over civil rights 
and the poverty programme. Tracking in schools which 
employed IQ tests placed a disproportionately high number of 
black pupils in low tracks-an offence which became increas­
ingly challenged. For some twenty years the ideas of inherited 
IQ and of the racial inferiority of blacks lay dormant, only to 
be revitalized in the 1970s by the psychologist Jensen (1969) 
who appealed to traditional theories to explain the failure of so 
many of the optimistic environmental programmes of the 
1960s. They failed, Jensen suggested, because of the inherited 
limitations reflected by a low IQ. 

These arguments over IQ testing are very reminiscent of 
those over the effects of lead on health. In both cases masses of 
data accumulated over decades of research, and yet the tech­
nical issues remain as unilluminated as before, or worse, the 
darkness deepens as the debate brings into question more 
issues than it resolves. Despite all the research and all the find­
ings, wholly divergent views can still be maintained: that lead is 
harmful, that lead is harmless; that IQ is a meaningful measure 
of intelligence, that IQ testing is a pseudo-science. Lippmann's 
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case against IQ testing in 1922 was based on the following 
points: 

1. The normal distribution of IQ is not an empirical discovery 
of psychology but a convention imposed on IQ scores. 

2. Tests need to be standardized, and this is often done with 
small, atypical groups. 

3. Test items are completely ad hoc in the absence of any 
theory which can guide test constructors. 

4. Even if IQ measures intelligence, it is a measure of a very 
narrow set of intellectual skills. 

5. The correlation between IQ and teachers' assessment of 
pupils is disappointingly low. 

6. IQ test scores may be influenced by many extraneous 
factors such as the emotional state of the child. 

7. IQ testing detracts attention from the weaker children 
whose poor performance can be put down to their genetic 
limitations, over which teachers have no control. 

8. IQ scores correlate with social status, thus social position, 
not IQ, can explain the distribution of wealth, achievement 
and educational attainment. 

This happened in 1923. In 1953 exactly the same case was 
made out against IQ tests in Britain by Simon (1953). Jensen 
(1980, 1981a) gives a lengthy defence of IQ testing which has 
had to go over exactly the same ground; he defends himself 
from criticisms which could have been made by Lippmann 
himself. Sixty years of debate have hardly advanced the argu­
ment-there is still as much disagreement over the use of IQ 
testing as there ever was; no major contentious issue has been 
thrashed to consensus. Remember that we are talking not of 
the political acceptability of IQ testing, for political rows can 
happily go on for sixty generations, but of the technical debate 
about the theoretical justification for IQ testing. 

The science of psychology certainly looks a little sick. The 
hypothesis to be defended in this chapter is that the technical 
debate about IQ testing is an example of the over-critical 
model. Science flourishes where its practitioners are autono­
mous workers in well-defined disciplines in an atmosphere of 
limited criticism. These conditions are met neither in the lead 
debate, nor in the debate which is our present topic. The I 
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failure of these conditions means that poor quality work is 
done, that disciplinary confusions obscure argument and that 
the level of criticism increases as those engaged in the 
argument recognize the political consequences that the 
technical debate might have. People wish to be highly critical 
and criticism is particularly easy because of the poor quality 
of work and the interdisciplinary confusion with which it is 
beset. Under such conditions, there is no hope of scientific 
research promoting a technical consensus. Whatever results 
are reported are subject to radically different interpretations 
and the technical debate becomes to all intents and purposes 
unending. This pattern is to be found in all aspects of the 
American IQ debate, but a complete coverage of it is hardly 
possible within our present compass. Instead, we shall 
concentrate on one episode in the story-the debate sparked 
by Jensen's 1969 article-and pay particular attention to 
those aspects of the Jensen debate which shed light on our 
thesis. 

The curtain was raised by the publication in 1969 in a very 
obscure journal of an article by the psychologist Arthur 
Jensen with the provocative title, 'How much can we boost IQ 
and scholastic achievement?' Two claims in the paper in parti­
cular were to spark off years of stormy debate, though they 
were hardly new, having been out of fashion since the early 
1950s. IQ was held to be strongly linked to one's heredity, to 
about 80 per cent or so, and the hypothesis put forward was 
that the familiar and persistent underscoring in IQ tests by 
blacks was due to genetic differences also supposed to be 
inherited to about the same degree. The message was the old 
one again: compensatory education had failed because of the 
inherent limitations of the human material to which it had 
been applied. The abilities, and hence educational attainment, 
of individuals is severely limited by their genetic make-up, and 
one cannot hope for improvement from environmental 
changes such as those attempted in the compensatory pro­
grammes such as Headstart. In particular, the lower IQ of 
blacks, who figure so prominently in compensatory pro­
grammes, appears to be largely genetic. 

What follows is an analysis of the debate which Jensen's 
article generated, although no claim to completeness is made. 
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Particular attention is paid to those troublesome features 
found in the lead debate-loss of autonomy, interdisciplinarity 
and an increased degree of criticism. 

Loss of Autonomy 

Research on the effects of lead on health was found to be of 
poor quality because scientists had addressed problems posed 
to them by policymakers. This is true of the present study also, 

. only more so, for educational psychology is a discipline which 
has as its very foundation the promise of delivering under­
standing which is relevant to practical questions of teaching 
and the organization of education. To enter the discipline, 
researchers must forgo their customary freedom to explore 
whatever seems to them of theoretical interest and promise; 
the problems they are to explore are, at least in part, defined 
by those outside the discipline. They have therefore chosen to 
work on perhaps the most intractable species. Human beings 
have an enormously complex nervous system, making for 
interactions with the environment of extreme complexity, to 
which may be added their long lifespan-all of which combine 
to make humans very unsatisfactory subjects for scientific 
research. Add to this the impossibility of experiment, and psy­
chology begins to appear all but an impossibility except for the 
very brave. The situation worsens when psychology explores 
the nature/nurture interaction in human beings. This is hard 
enough for properties determined by a single gene, but is far 
more complicated with properties such as intelligence where 
many, perhaps thousands, are involved. Studying this kind of 
inheritance is difficult enough with properties such as height 
where data is hardly open to question, but when intelligence is 
explored the problems are compounded by the means by 
which it may be measured. IQ theorists have therefore taken 
on research of a quite extraordinary difficulty. It is hardly sur­
prising to find that the results they regard as established can be 
made to look very shaky in more critical hands. 

Much of the educational psychologists' laboratory is, of 
necessity, to be found in the outside world where lucky acci­
dents produce situations which come as close to the ideal as 

t 
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the harsh world allows. A key piece of evidence in the inheri­
tance of IQ is provided by identical (monozygotic, or MZ) 
twins separated at birth and brought up in very different 
environments. These twins have grown from a single egg 
which divided after fertilization, giving them identical genes. 
Whatever features separated twins share are therefore likely 
to be largely determined genetically (colour of eyes, for 
example), whatever striking differences there are (e.g. hair­
style) being the result of their environments. Jensen (1969) 
restates the standard case for an IQ largely fixed genetically; 
his estimate is 80 per cent, in which separated identical twin 
studies play a central part. He reports no new findings, merely 
providing an overview of evidence found in any standard text­
book. 

It is interesting to compare the separated twin studies done 
in the real world, in less than perfect conditions, with an ideal 
study. Three conditions are necessary for an ideal study: the 
twins sampled must be genetically representative of the popu­
lation at large; the twins must be reared in environments which 
are representative of those found across the whole population; 
and there must be no tendency for the environments of the 
twins to be systematically correlated. These might be achieved 
by gathering twins from a sufficiently wide number of families 
to satisfy the first condition, and separating them at birth at 
random, to satisfy the third condition, taking care to meet the 
remaining condition by taking a sample of babies across a 
sufficiently wide range of environments. 

Returning to the real world, the first problem is the great 
scarcity of separated identical twins, which places a severe 
restriction on the quality of conclusions which can be 
drawn-other problems apart. There are only four such 
studies, the largest of which, by Cyril Burt, is now discredited 
as fraudulent. Kamin (197 4 ), supplemented by Taylor 
(1980), examines the three remaining studies in great detail. 
He identifies many failings, the most important one, and that 
of most interest to us at the moment, being failure to meet the 
third condition for sampling. In other words, the environ­
ments of the twins were far more similar than randomly 
chosen environments, which greatly inflates the importance 
of genes in determining IQ. The typical pattern is of twins 
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separated soon after birth, one being kept by the natural 
mother, the other by a close relative or nearby friend of the 
family. Many attended the same school, and went on shared 
family holidays and outings. Some were separated after a 
number of years together, others were reunited after a period 
of separation, giving them a common environment for part of 
their lives. 

The painful reality of experimenting in the harsh world out­
side the laboratory is nicely illustrated by the Chicago study of 
Newman eta!. (1937) who looked at nineteen pairs of iden­
tical twins. To save travelling expenses, the researchers were 
keen to exclude non-identical twins, which they did by confin­
ing themselves to twins who thought themselves extremely 
alike. This saved money, but it biased their sample against 
identical twins who were physically, and perhaps mentally, 
quite different. A further saving made was to exclude twins 
living very far apart, but this too biased the sample by exclud­
ing twins reared in widely differing environments. To help 
obtain enough volunteers, the twins were promised a free trip 
round the Chicago fair. In the midst of the Depression, how 
many twins exaggerated the differences in their upbringing for 
such an epic treat? 

Such are the perils of experiment in the real world. In the 
necessary compromise in such research between the demands 
of the ideal case and the messy realities of life, it is not surpris­
ing that research results are open to widely different inter­
pretations. For Jensen (1973), 'the overall intraclass 
correlation of ... 0.824 ... may be interpreted as an upper­
bound estimate of the heritability of IQ in the English, Danish 
and North American Caucasian populations sampled in these 
studies'. But in the view of Kamin (197 4 ), "to the degree that 
the case for a genetic influence on IQ scores rests on the 
celebrated studies of separated twins, we can justifiably con­
clude that there is no evidence to reject the hypothesis that IQ 
is simply not heritable'. The fight goes on, however, with 
Jensen (197 Sa) restating his earlier conclusion, only modified 
in the elimination of Burt's work, and Kamin in turn has 
restated and developed his criticisms of the twin studies in 
Eysenck and Kamin (1981 ). Taylor (1980) accepts Kamin's 
objections to twin studies which he extends to the work of 
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Jencks et al. (1972). Jencks re-analysed earlier data on IQ to 
obtain a correlation of 0.81 between identical twins. Taylor's 
recalculation using less risky assumptions gives a correlation 
which is less than that between the IQs of non-identical twins. 
One can only sympathize with the remark of the psychologist, 
Scarr (1981, p. 4): 

Intelligence is a very complex phenotype with a very complex 
developmental sequence. For those reasons it is not an ideal pheno­
type for behaviour-genetic analysis. The importance of human intel­
lect in human affairs is so great, however, that an abdication of the 
pursuit is not excusable either. 

As in the case of lead, animal studies are far easier to per­
form, but their relevance to human intelligence is even more 
doubtful. 

Interdisciplinary Problems 

A clear source of confusion, misunderstanding and frank 
error in the research directed towards an understanding of the 
health effects of lead is its interdisciplinary nature. This is 
found in an equally striking way in the IQ debate where the 
disciplines of psychology, genetics and sociology overlap in 
the attempt to understand intelligence. Harwood (1976, 
1977) tries to explain why individual scientists took up the 
position they did, pointing to disciplinary influences as well as 
ones external to science. Our interest, however, is more with 
the content of the debate. 

(a) Psychology and Genetics 

Educational psychology traditionally takes a fairly straight­
forward, no-nonsense view of inheritance. If a property of an 
organism, such as IQ in humans, is largely determined by the 
genes an individual is born with, then there is little room for 
change by way of altering the organism's environment If genes 
give a person blue eyes, then blue eyes they will be, more or 
less whatever environmental changes occur. Moreover, what­
ever environmental changes may be found to alter the inher­
ited property, all individuals will be affected in the same way. 
In particular, since IQ is largely inherited, attempts to raise the 
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IQs of a group of children by a particular educational experi­
ment are likely to raise all the individual scores by about the 
same amount. This view of inheritance clearly lay behind the 
support given by psychological theory to sterilization laws and 
immigrant quotas. Immigrants from Eastern Europe were 
banned from the United States not because of their low IQ 
scores, but because this defect was likely to be passed on to 
generations of sub-standard offspring, even allowing for the 
very different environments of the United States and the 
immigrants' home countries. The low IQ of these people's 
offspring would not be appreciably changed by whatever 
social conditions could be offered in America. The theory of 
IQ inheritance was popular with teachers for the same reason: 
a child's poor performance is not a reflection on the school's 
failure to provide the right environment, but a result of the 
inherent limitations of the pupil to respond to whatever 
environment is offered. 

The traditional concept of inheritance surfaces in many 
places in Jensen (1969), for example in his discussion of the 
decline in national IQ which includes the warning that 'current 
welfare policies, unaided by eugenic foresight, could lead to 
the genetic enslavement of a substantial segment of our popu­
lation' (p. 178 in the 1972 reprint), and in his discussion of the 
inheritance of mental retardation (p. 17 5). In a passage soon 
to receive much criticism, Jensen suggests that since IQ is 
more strongly inherited than scholasic achievement, there are 
more ways of changing teaching patterns to increase achieve­
ment than to raise IQ scores (p. 135). Indeed, the central 
thesis of Jensen's paper, his explanation for the failure of envi­
ronmental programmes to raise IQ or school performance, 
depends crucially upon this traditional concept of inheritance. 
If IQ is strongly inherited, it is to be expected that it would be 
resistant to change by the environment. This, however, is not a 
view of inheritance which is shared by geneticists. They see the 
interactions between genes and the environment to give the 
final properties of an individual organism as being extraordi­
narily complex. Figure 3 shows how the height of a plant might 
vary with temperature, all other environmental factors being 
constant, for three different genetic constitutions of the plant, 
or genotypes, G 1, G2 and G 3• The graph for each is character-
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ized by a threshold below which there is no growth, and by a 
steadily increasing slope after that until a plateau is reached. 
The differences in height at any particular temperature are 
entirely genetic in origin, while the differences in height of one 
genotype grown at different temperatures are entirely envi­
ronmental. But to say that G 1 is genetically taller than G2 at 
temperature T2 says nothing about what happens at different 
temperatures. At T 1, for example, G 1 is genetically shorter 
than G2• The example is highly simplified, of course, but it 
straightaway reveals the old nature/nurture divide, 'how much 
of a plant's height is determined by its genes?' to be a pseudo­
problem. In reality, of course, a property such as height 
depends upon hundreds of environmental factors which 
themselves interact in far from simple ways. Growing 0 1, G2 

and G 3 in varying nitrate concentrations may alter the temper­
ature/height relationships in Figure 3 and may do so in a very 
non-uniform way. 

HEIGHT 

T, T2 
TEMPERATURE 

Figure 3 Variation in height with temperatllre of plants of three genotypes 

G2 

G3 
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Jensen borrows a term from genetics, 'heritability', in order 

to express the results of twin and other studies of IQ. The 
heritability of a property in a population is the proportion of 
the property's variation (technically measured by its variance) 
which derives from variations in the population's genes. 
Jensen is at pains to make all the reservations about the use of 
heritability which it is customary for geneticists to make. He 
warns, for example, about taking strong heritability to entail 
immutability (pp. 119-20). The genetic defect of metabolism 
associated with phenylketonuria has a 100 per cent herit­
ability-those with the gene will contract the disease and none 
of those possessing normal genes will ever develop the 
disease, no matter what kind of environment they may find 
themselves in. But, for all this, the disease is treatable. If an 
early diagnosis is made, the sufferer can lead a nearly normal 
life by adjusting his/her environment very slightly to avoid 
various foods (p. 120). Heritability also changes when a popu­
lation's genes alter or when the environments to which the 
individuals in the population are exposed change. Jensen gives 
the example of susceptibility to tuberculosis. When everyone 
was exposed to the bacteria causing the disease, the differ­
ences found in their response, some becoming infected 
quickly, others resisting disease, were due to differences in 
genes and therefore of high heritability. When exposure to the 
bacteria became rare, differences in infection- were mostly 
explained by the luck people had in avoiding contact with the 
bacteria, which is therefore of low heritability (p. 120). 

There is therefore a distinct tension in Jensen's case about 
the heritability of IQ. If the modern genetic notion of herit­
ability is accepted, it seems that the high heritability of IQ says 
nothing about how environmental changes can alter IQ in the 
population, nor about the heritability of IQ once some of these 
environmental changes have been made, ruling out any expla­
nation for the poor performance of educational programmes. 

The tension was immediately exploited by several geneti­
cists: Dobzhansky (1973), Lewontin (1970, 1974, 1976), 
Hirsch (1971), Gottesman (1968), Layzer (1972, 1974), 
Block and Dworkin (1974), Cancro (1971), Morton (1972), 
Medawar (1977) and Thoday (1969, 1973), who object to 
Jensen's interpretation of the 80 per cent heritability of IQ, if 
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not to the measurement of heritability itself. They remind 
Jensen of the limitations on heritability, which he is formally 
aware of, but which he does not seem to have taken to heart. 
The full development of this point requires a few techni­
calities. Jensen's (1969) calculations of the heritability of IQ 
depend on some important simplifications. The first of these is 
the condition of additivity, according to which the genetic and 
environmental influences on a trait in a population add up in a 
straightforward way. If additivity held for weights, then giving 
everyone an extra food intake, say 300 cals/day, would 
increase the weight of all individuals by the same amount, 
regardless of their genetic variation. In this case, the effect of 
environment and of genes on weight gain can clearly be iso­
lated and treated separately. The second condition, that of 
independence, holds that environmental and genetic varia­
tions are not related. In the case of IQ it is easy to see how this 
condition might be broken: those individuals with the genes 
for a high IQ may be more selective of environments which 
enhance their own IQ than their counterparts who are less 
blessed by inheritance-a tendency which would utterly con­
found attempts to attribute such a degree of IQ to genes and 
such a degree to environment. The geneticists' criticism in 
technical terms is that for such a complex feature as human 
intelligence the two conditions needed for a simple estimate of 
heritability cannot conceivably be met, making talk of herit­
ability, let alone its measurement, altogether meaningless. 

In his defence, Jensen (1973, pp. 50-4) argues that addi­
tivity for IQ should be assumed on grounds of simplicity, as is 
customary in animal breeding trials, and he also appeals to the 
analysis of Jinks and Fulker (1970) who failed to detect any 
significant interaction between genes and environment for IQ 
which would have shown additivity to have broken down. In 
turn, Taylor (1980, pp. 159-60) is very critical of Jinks and 
Fulker's methodology which he accused of making an assump­
tion of what is to be tested. Having defended his measurement 
of heritability of IQ, Jensen ( 1973) goes on to restate the 
policy implications of this estimate. In selecting farm animals 
for their high milk yields or their egg production, if the trait in 
question has a strong heritability, then breeding will be the 
best approach. If heritability is poor, experiments with 
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environment will be needed, and both approaches might be 
useful together for the intermediate case. The strong herita­
bility of IQ with today's distribution of genes in the population 
and the current distribution of environments means that a 
redistribution of teaching environments across pupils will not 
have much effect on IQ, although there is always the possi­
bility that wholly new educational environments may change 
IQs dramatically. 

The debate about heritability has reached no consensus and 
the first convert is yet to be made. It clearly indicates the 
presence of the same interdisciplinary confusions and mis­
understandings that we found playing such a prominent part in 
the analogous debate about the effects of low levels of lead on 
health. Standing back from the tangle of technicalities which 
can so easily obscure the picture, it can be said that the 
psychologists approached the problem of the heritability of IQ 
in quite a different way than the geneticists. For the psycho­
logists, remembering that Jensen stands at the end of a very 
long tradition of such analysis, the problem is to relate two 
features of relevance to their subject. Relating IQ to the 
genetic composition of the population is, for them, the same 
kind of puzzle as relating IQ to social status, or to income, or 
relating smoking habits to nailbiting. The tools for all these 
studies are provided by the analysis of variance which seeks to 
explain the variation in one property in a population by means 
of the variation in another property. Such studies might reveal 
that 20 per cent of the variation in the population's smoking 
habits is explained by differences in the way they bite their 
nails; that 15 per cent of social status can be explained by IQ; 
or that 80 per cent ofiQ can be explained by genetic contribu­
tion. Conducting such analyses obviously calls for some 
simplifications, but a hard line against simplifying difficult 
problems would destroy scientific progress. The geneticists 
bring quite a different vision. They appreciate the tremendous 
complexities of the way genes and environment can interact in 
such a sophisticated organism as man, viewing in horror any 
attempt to impose the absurdly improbable simplifications 
needed before the analysis of variance can be used on subtle 
properties such as intelligence. This clash of disciplinary 
insights is at the root of the protracted and bitter debate we 
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have outlined here. Similar confusions surround arguments 
about Jensen's claim that the differences between IQ scores in 
the American Black and White populations may be genetic in 
origin; but the reader may be spared the technicalities. 

(b) Psychology and Sociology 

A radical challenge to the orthodox interpretation of IQ is 
offered by a group of sociologists, and prominent among these 
are Bowles and Gintis (1976) and Karrier (1972). They deny 
that the real function of mental testing is the promotion of 
social efficiency by enabling the education offered to children 
to be moulded to their individual talents and limitations. 
Instead, they say, the real purpose of testing is one of social 
control-the preservation of existing inequalities in wealth 
and power. IQ tests are designed to favour middle-class chil­
dren over their poorer social rivals, the very test items them­
selves revealing a manifest reflection of middle-class values, 
opinions and tastes, often relying on the kind of exposure to 
literature and verbal skills fostered in middle-class families. 
The use of mental tests in selection for scarce educational 
resources ensures that the children of middle-class parents are 
better educated, better qualified, and earning more, in jobs of 
higher social status than their working-class rivals. The corre­
lations between IQ and educational attainment, earnings and 
social position which give credence to mental testing are not 
the result of the middle classes having better genes for IQ; it is 
in fact a deliberate discrimination against the working class 
and the Blacks who make up a disproportionate part of this 
group in America. All mechanisms of social control run into 
the problem of how to prevent resistance from the controlled. 
Legitimation is provided by the army of professional psycho­
logists bearing the message that low achievement, poor jobs, 
inadequate education and poverty are basically due to limited 
intellectual apparatus, largely determined by genes and there­
fore resistant to improvement by the normal processes of 
education. 

There appears to be very little room for argument between 
the psychologists such as Eysenck, Herrnstein and Jensen and 
the radical sociologists. These psychologists had to employ 
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various concepts from genetics in talking of the inheritance of 
IQ, with all the confusions and arguments which this predict­
ably generated, but in the present case the two disciplines, 
psychology and sociology, have no need to borrow in this way. 
There is, therefore, very little ground upon which the battle 
can be waged. There seems to be only one empirical finding 
which is relevant to the argument. Bowles and Gintis (1976) 
argue in support of their radical analysis by pointing to the low 
partial correlation between IQ and income. IQ scores affect 
income in two ways: people with high scores will receive better 
education and hence higher earnings and people with high IQ 
scores ought to be better at their job, whatever it is, than those 
with low scores, and hence ought to earn more. But many 
studies have shown the second effect to be trifling. If the 
incomes of people with the same education are compared with 
IQ, there is only a small correlation. It follows that IQ does not 
affect work performance directly. It does so only indirectly, 
through the correlation between IQ and schooling. The 
psychologists' meritocratic hypothesis that those with high IQ 
earn more because they are better at their work is therefore 
falsified. What correlations exist between IQ and income are 
almost entirely the result of the correlation between IQ scores 
and schooling, itself a social artefact designed to perpetuate 
the favoured position of the middle class. 

In reply, Jensen (1980, pp. 344-6) argues that there are 
thresholds of intelligence for jobs: anyone can be a potato 
peeler but all brain surgeons need an IQ of at least, say, 100. If 
the figures for the partial correlation of IQ with income were 
really as low as those quoted by Bowles and Gintis, anyone 
would be able to do any job, thresholds would not exist and 
every level of IQ would be found in every occupational group. 
Since this is not what is observed, the partial correlation is 
much higher, which is likely to be revealed when more sophisti­
cated statistical devices are applied to the data. The reply is 
telling, in that it shows how little room there is for real engage­
ment between the psychologists and the sociologists, since the 
relevance of the existence of thresholds of IQ to the debate is 
itself dependent on which side one is standing on. If access to 
jobs was completely open, unfettered by socially constructed 
impediments, the low partial correlation between IQ and 
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income would indeed lead to people of all IQs doing all jobs. IQ 
would not be a significant determinant of employment and 
there would be no thresholds. Thus, the existence of thresholds 
shows that the partial correlation is higher than supposed by 
the radical critics, but only on the assumption of free competi­
tion for employment. For the sociologists, education artificially 
restricts the employment opportunities open to people: there is 
no free competition. IQ testing ensures that middle-class chil­
dren receive higher qualifications, which give them access to 
more highly-paid jobs. The threshold is not one of IQ, but of 
qualifications. The thresholds that are observed for IQ in 
employment merely reflect the socially constructed correla­
tion between IQ and qualifications. The existence of thresholds 
cannot be used to distinguish between the conventional and 
radical interpretation of IQ testing since both can provide a 
consistent explanation for it. 

This appears to be generally true. Consider, for example, 
Jensen's ( 1980) argument against the radical interpretation, 
that a substantial fraction of the inequalities of social status 
within a family is related to differences in the IQ of its mem­
bers. Those middle-class children lucky enough to have an IQ 
greater than their father's tend to have an even higher occupa­
tional status, and vice versa. This is compatible with the 
psychologists' view that IQ measures ability which determines 
social position, but unhappily it is equally consistent with the 
sociologists' hypothesis. Defence of the legitimacy of IQ test­
ing requires that not all middle-class children receive their 
parents' privileges; thi:S would make the whole exercise a little 
too transparent. If IQ is to exercise its social function, a few 
middle-class children with low IQs must be sacrificed, just as 
some working-class children with high IQs must be pro­
moted-the change of status being largely brought about by 
the type of education to which the children are exposed on the 
basis of their scores. 

This tells us a great deal about the problems of inter­
disciplinary research: where two disciplines offer rival 
explanations for a phenomenon which differ profoundly 
there may be no possibility of employing empirical evidence 
to further the debate since any item of data can receive a con­
sistent interpretation from both disciplines. The sociologists 
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and the psychologists in our present example are therefore 
condemned forever to talk past each other. There can be no 
empirical basis to their disagreements. 

Rise in the Level of Criticism 

It is clear that, after Jensen, the IQ debate operated at a very 
much higher level of criticism than is customary in pure 
science whose research results are of no relevance to policy. 
Jensen's (1972) preface describes the very stormy reception 
which his original article received. The following issue of 
Harvard Educational Review was taken up by critical articles, 
the New York Times report of the controversy generated a 
record number of letters to the editor and campus activists 
called for Jensen's dismissaL The Society for the Psychological 
Study of Social Issues (SPSSI), the Association of Black 
Psychologists and the American Anthropological Association 
launched critical attacks on Jensen's claims. Jensen (1972) 
contains a bibliography of articles sparked off by his 1969 
article which, after only two and a half years, had 125 entries. 
The editors of Nature (1972) and the American National 
Academy of Sciences (cited by Vernon, 1979, p. 281) 
objected that although scientists were free to explore all issues, 
they must remain sensitive to the effects of their findings on 
the public. Much of the debate has been conducted in the 
strongest possible language, accusations of racism being 
hurled at Jensen and his colleagues and his theories being 
smeared by reports of its history which play up its earlier 
connection with some particularly unsavoury eugenics move­
ments in America (Kamin, 197 4 ). The reply includes worthy 
volumes (Jensen, 1980, 1981a) in which the author tries to 
explain his thesis with such striking clarity as to overcome the 
many 'obstacles to clear thinking about IQ'. 

There are other features of the debate which show its differ­
ence from arguments in normal science; Jensen (1981b) 
contains a section where he condescends to provide the 
reader with his own views on the philosophy of science-a 
sure sign of some sort of crisis. Specific discussion is also 
found of the relationship between science and policy and the 
consequent degree of criticism which is appropriate. Eysenck 
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and Jensen favour the traditional view: scientific results must 
stand irrespective of their relevance to policy (the principle of 
irrelevance); in particular the level of criticism applied by 
scientists should be quite unaltered by any social consequence 
which the claim i.q question may have, or be thought to have. 
Thus, Eysenck in Eysenck and Kamin (1981) criticizes Kamin 
for being far too critical of Jensen's theories. Science, Eysenck 
objects, is always full of minor anomalies which can all too 
easily be exaggerated out of all importance by an adversarial 
critic. Science can only operate when criticism is moderated 
and conducted in an atmosphere of the co-operative search 
for truth. Both Scarr ( 19 81) and Jensen ( 19 81 b) complain 
that their papers receive far closer critical attention from 
editors and reviewers than those of their environmentalist 
opponents. In reply, the critics expressly dismiss the principle 
of irrelevance: Hyman ( 196 9) and Kamin ( 19 81) restate the 
position implicit in the Nature editorial and the National 
Academy of Sciences' statement that hypotheses like Jensen's 
which may have dire social consequences if in error, should be 
subject to much closer scrutiny than normal; this is the only 
approach open to the socially responsible scientist-a view 
also taken by Ezrahi (197 6) in commenting on the debate. 

Endless Technical Debate 

The arguments following Jensen's original article of 1969, of 
which we can give only a very partial coverage here, went on 
for a number of years and continue to this day. The history of 
the conflict is even more venerable, however, because of its 
part in the eighty-year-long debate about the influence of 
nature and nurture on human abilities. The post-Jensen 
debate resembles that surrounding the health effects of low 
levels of lead in many striking ways. First, the debate seems to 
be without end; it has an extraordinary resistance to the data 
which have been provided in abundance. As observed earlier, 
Lippmann's criticisms of IQ testing made in 1922 are still 
current, and contemporary psychologists are obliged to 
defend themselves against these ancient rebukes, despite the 
enormous quantity of data collected in the intervening 
decades. Second, a very wide range of opinions about IQ can 
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be sustained even in the face of this data. It is not simply Jensen 
versus the anti-Jensenites, although this impression may have 
been given by the necessarily limited discussion given above. 
Jensen, Eysenck, Herrnstein and Shockley are contemporary 
representatives of a tradition dating back to the early part of 
the century, just as their opponents restate views of equal 
vintage. Despite all the data which has been so assiduously 
collected, it is possible, at one extreme, to assert the traditional 
psychological position that IQ is a genuine measure of intel­
ligence, being largely fixed by genes. At the other end of the 
spectrum is the radical critique of the sociologists which sees 
testing as a method of social control operated by the powerful 
against the weak. In between these extremes virtually all 
possible positions seem to be filled. The psychologist Scarr 
(1981) disagrees with Jensen only in holding the heritability of 
IQ to be somewhat weaker and racial differences to be non­
genetic. Vernon (1979), also a psychologist, finds it impos­
sible to measure the contribution of heredity and environment 
in the present state of the evidence, although he hopes for 
continued research, while another psychologist, Taylor 
(1980), is much more sceptical, though holding that the herit­
ability of IQ is likely to be above zero. Beyond them comes 
another psychologist, Kamin, who casts technical doubts on 
the whole concept of IQ and its measurement a diversity of 
opinion no less worthy of comment than the spre_ad of ideas 
about the toxic effects of environmental lead. 

A third feature common to both debates is that as the posi­
tion ofeach side becomes more articulated and as more evi­
dence is accumulated, instead of at least some areas of 
disagreement being closed off, there is ever more to quarrel 
about. Far from approaching consensus, the debate opens up 
more and more issues. Lippmann's suggestion that IQ tests 
are constructed. to favour middle-class children has been 
developed into the radical critique of Bowles and Gintis and 
Karrier who can now appeal to evidence in favour of their 
hypothesis-the low direct effect of IQ on earnings. Far from 
settling any questions about class bias in IQ testing, these 
have only succeeded in generating arguments about the 
reality of the low correlation which have all the features for a 
very long run. As the hereditarian analysis has been refined 
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with the introduction (long before Jensen, as it happens, by 
the way) of measures for the heritability of IQ, it has resolved 
no contentious issues but instead opened up the battlefield of 
whether this concept is at all appropriate to IQ. Jensen 
(1973, pp.117-9) and Eysenck (1971, 1973) tried to 
resolve issues of heredity by appealing to the empirically 
observed regression to the mean in IQ across generations­
an effect they regard as only explicable on a genetic hypo­
thesis. But nothing has been settled; rather, the measuring of 
regression to the mean has been added to the topics under 
discussion by, for example, Bodmer (1972), Kamin in 
Eysenck and Kamin (1981), Li (1971) and Vernon (1979). 
Whatever technical issues the debate touches upon seem to 
be drawn into it. Kamin (1981) recognizes as much when he 
denies the pleas from Scan and Jensen for more empirical 
research, for, whatever its findings, they will be as open to 
multiple interpretation as all the earlier ones. 

A final feature common to both the lead and the IQ debates 
is the practice of selective citation. With so many rival hypo­
theses and such oceans of data, it seems altogether unavoid­
able. If a 'fair' overview of scientific evidence is a theoretical 
possibility, it is certainly not possible for our IQ debate. A 
typical case is discussed by Layzer (1972). Jencks et a!. 
(1972) estimate the hereditability of IQ separately for data of 
four different kinds, as shown below. 

Heritability ofiQ is between 29 and 76 per cent from 
parent-child data 

45 and 60 per cent from twin 
data 

29 and 50 per cent from iden­
tical twins reared 
apart 

0.0 and 25 per cent from 
siblings and adopted 
children reared 
together 

Layzer points out the large degree of room for inter­
pretation in the light of preconceived notions which must exist 
with such an imposing spread of numbers. Jensen uses this 
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data to put the heritability at 70 to 80 per cent; Jencks himself 
obtains a value of between 35 and 55 per cent. Jencks is more 
sympathetic than Jensen to the environmentalist thesis. Kamin 
(1981, p. 468) argues that 'the sheer quantity of the data 
collected makes selective reporting inevitable', and recites a 
case where unexpected failures to reveal a high heritability of 
IQ in two twin studies remained hidden in Ph.D. theses 
because by themselves they meant very little-although 
together they obviously have much greater influence. 

Conclusions 
The IQ debate can now be seen as a further example of the 
over-critical model. Conjectures as to the inheritance of intel­
ligence and genetic racial differences in intelligence have 
important implications for policy, favouring policies which 
prove offensive to many people. These claims are therefore 
subject to much more critical scrutiny than is normal in pure 
science. If the hypotheses of Jensen and his fellow thinkers are 
adopted, they imply radical changes for education. If these 
changes are implemented and the hypotheses are, after all, 
proved false, then heavy error costs would have been 
incurred. The error cost associated with these conjectures is 
therefore far higher than the error cost of any pure science 
conjecture which has no implications for the real world. It is 
therefore perfectly rational to search for error i_n these cases 
far more strenuously than in pure science: a much higher level 
of criticism is appropriate. Work on IQ deals with a notori­
ously difficult experimental subject, homo sapiens, in the 
hope of discovering useful results, but this means that much of 
the research is of poor quality. To this may be added the prob­
lem of the interdisciplinary nature of the understanding of 
human behaviour which adds its own peculiar confusions, 
misunderstandings and failures of communication. Loss of 
autonomy and disciplinarity mean that it is particularly easy to 
criticize research findings and their interpretations in this 
area-a point exploited by those looking for criticism. As with 
the case of lead, in IQ research people wish to be far more 
critical than is appropriate to normal science, this being quite 
rational, and criticism is particularly easy. Thus, debate is 
endless. 
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Although the main purpose of this chapter is to test the 

application of the over-critical model to the technical debate 
over IQ in the United States, a few words are called for on the 
relevance of this large research effort for education policy, 
although a full discussion is best postponed to the end of the 
next chapter. The endiess technical debate over lead prevents 
any scientific conjectures in that area from having any signifi­
cant influence on policy, and the same may be expected here. 
American policy on education must be developed without a 
technical agreement on any issues relevant to IQ testing; 
policy must therefore be insensitive to the various conjectures 
which fight it out in the scientific debate. The defenders of test­
ing would like to see its use in education extended, overstating 
the technical case which supports its use; reformers want to rid 
education of tests and similarly overstate the technical case 
against IQ testing. Whatever policy results from this political 
dash is best seen as a compromise between the groups 
involved. Being a compromise, policy is sure to be highly 
insensitive to all the claims made in the technical debate. The 
efforts of the scientists, for and against IQ testing, therefore 
have an ironical influence on policy. Such research is destined 
to have no direct influence on the way the world conducts its 
affairs; at best it has an indirect influence in that it tends to 
cancel out research results which favour the other side. 
Education cannot be built around the views of Jensen and his 
supporters, nor around those of Kamin and his camp, and yet 
without Kamin, Jensen's work might have had great influence, 
and vice versa. To put it in jargon: rivalry between research 
groups ensures that educational policy which is sensitive to the 
theories of any side is not made, leaving us with the happy 
result that policy in this area is insensitive to all scientific con­
jectures. 



9 IQ in Britain-The 
Under-critical Model 

Criticism Absent 

The first intelligence tests in Britain were devised to help in the 
identification of pupils who required expensive remedial 
teaching. In 1919-20 trials were made in two areas, Bradford 
and Northumberland, investigating the possiblity of using 
group intelligence tests to select pupils for free secondary 
school places at 11 years of age. At this time schools were run 
by local education authorities, supervised by a national Board 
of Education. There were broadly two types of school, 
elementary schools taking children from 5 to 13 or 14 which 
charged no fees, and secondary schools which were fee-paying 
and selected children at 11. The latter schools were modelled 
on the public schools (private schools, in America), offering a 
heavily academic syllabus as against the more practical bias of 
the elementary schools. There was intense competition for the 
few free places-Jess than 5 per cent of the age group­
(Morris, 1961 ), which secondary schools offered, paid for 
from local or central taxes, and it was this problem of selection 
which was posed to the rapidly expanding band of specialist 
psychologists. 

The Bradford and Northumberland experiments stimu­
lated interest on the part of the largest education authority, the 
London County Council, which was the first to employ an 
educational psychologist-none other than Cyril Burt. The 
year 1921 was a key one in the widespread introduction of 
testing, seeing the publication of the favourable report of the 
Northumberland study which in Sutherland's (1977, p. 145) 
words 'inaugurated group testing as an industry', and of Burt's 
handbook, Mental and Scholastic Tests. Shortly after, in 1924, 
the Report of the Board of Education's Consultative Commit­
tee on Psychological Tests of Educable Capacity, chaired by 
Haddow, gave support to IQ testing for selection for free 
secondary places. Several psychologists made important con­
tributions to the report, the first chapter being written by Burt. 
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Intelligence is defined here by Burt as 'inborn, general, intel­
lectual efficiency'. Details are then given of various tests, com­
paring the results of the new psychological test with the existing 
examinations for free-place scholarships and the opinions of 
teachers, which show good agreement. Burt then describes the 
'remarkable achievement' of IQ testing in the Civil Service 
where the results of the test give the best correlation of all the 
tests taken with overall results. The Report observed that IQ 
tests give a good indication of children's innate educational 
capacity, are fairer to children than other tests, are easier to 
mark than existing examinations, provide an objective measure 
of intelligence against the subjective opinions of teachers, and 
have a built-in compensation for the age of the pupils being 
examined. The effectiveness of the new tests was defended by 
three types of evidence: comparison with teachers' opinions of 
their pupils, correlation with earlier tests and follow-up studies 
of children's school careers. The view taken of intelligence was 
a crudely genetic one, a child's inborn abilities placing a limit on 
what could usefully be taught. 

The recommendations of the Report, which Sutherland 
(1981) describes as slowly taken up by the education author­
ities, were that IQ testing might be a valuable supplement to 
existing tests for free-place scholarships at secondary school, 
which should be examined experimentally by seeing how 
closely the results of the two were correlated. The new tests 
were unlikely to completely replace the old or to displace the 
judgement of teachers, but they could provide valuable 
supplementary information. New courses in experimental 
psychology and statistical methods were also recommended 
for teachers to be able to adminster the new tests and under­
stand their significance. 

The last recommendation highlights the developing rela­
tionship between psychologists and teachers and educational 
administrators which is so important in the understanding of 
this period of British educational history. The new but rapidly 
expanding discipline of psychology was eager to prove its 
usefulness to outsiders, just as outsiders were seeking new 
associations with science which might raise their professional 
status and fight off control by laymen. Early clients of pscyho­
logy were psychiatric doctors, educationalists, teachers and 
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personnel managers. In return for professional status, psycho­
logy received the benefits elaborated by Doyle (1979) and 
Sutherland and Sharp (1980). Experimental research could 
be done with the co-operation of clients, and its results 
published in the journals of the client: client demands for more 
training courses led to the establishment of new psychology 
departments and career opportunities appeared for psycho­
logists within the structure of client professions. For edu­
cationalists, psychology represented a tool for the 
transformation of an occupation into a profession, providing 
the objectivity of science with which to fend off lay control. 
Once the training in experimental psychology and statistics 
recommended by the Consultative Committee's Report was 
widespread, teachers enjoyed greater authority in the conduct 
of their affairs. Educationalists pressed for the training of 
teachers in universities, the first course of this type beginning 
in 1905 and already covering many topics in psychology. 
Most teachers were still taught their skills in training colleges, 
but here too more and more attention was given to psychology 
from 1890 onwards and within this area mental testing was 
increasingly singled out for particular treatment. By the late 
1920s psychology was widely regarded as the real basis of the 
education of teachers in the training colleges. In 1924 Burt 
was appointed Professor of Educational Psychology at the 
London Day Training College, as many lesser posts were 
steadily being filled by people with qualifications in psycho­
logy. Frisby (1969) estimates that by 1962 more than 60 per 
cent of training college staff were so qualified. 

The relationship between psychologists and teachers was 
sealed when the educationalists' journal, Forum of Education, 
became the British Journal of Educational Psychology in 
1930. Career prospects for psychologists opened within 
education with the employment of Burt in 1913 by the 
London County Council as the first professional educational 
psychologist. Mental testing became the chief research inter­
est of educational psychologists in Britain, though by no 
means the only one. Blackwell (1943) shows that about 70 per 
cent of Ph.D. theses were concerned with mental development 
and capacity, of which three-quarters concerned intelligence 
testing. 
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Teachers welcomed educational psychology and did much 

to foster it, as we have seen. They were therefore quite uncriti­
cal towards the theories and techniques propounded by the 
psychologists. No criticism could be expected from teachers, 
and educational administrators, but what is more puzzling is 
the virtual complete absence of dissent from any other quarter 
until the early 1950s. Free-place selection restricted the 
education of many working-class children who could certainly 
have benefited from secondary education, so the absence of 
any criticism of intelligence testing on the part of the trade 
unions or the Labour Party needs some explanation. Through­
out the whole period, from the beginning of this story until 
1944, the chief political argument about education was the 
number of free places to be made available in secondary 
schools, after which came the raising of the school-leaving age, 
the type of schools which should cater for 11-plus education 
and what syllabuses they should follow. No attention was paid 
to the methods by which those few children were to be 
selected for scholarship places; debate focused entirely on the 
number of children who should receive the privilege. From the 
beginning of the century to the early 1950s there was no criti­
cism of educational psychology or of its offspring, IQ testing. 
Throughout this whole period psychology in Britain devel­
oped in a curious isolation from the debates about nature/ 
nurture which shook the United States at various times. As we 
have seen, there has been a constant technical debate in that 
countryabout IQ testing and the psychological theories which 
sustain it, although the intensity of argument has varied 
considerably, but nothing of this was imported into Britain, 
where educational psychology dominated thinking for half a 
century. 

Here then is a puzzle: in the case of lead in the environment, 
the policy implications of the results of scientific research were 
challenged so dramatically that the debate over policy gener­
ated a matching technical debate about the metal's toxicity 
which promises to run forever. In the present case, however, 
the products of science, the psychologists' IQ tests, were 
applied in the making of educational choices with no sig­
nificant challenge at all. Here then is a counter-example to this 
book's sceptical thesis that science has no relevance to 
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· policymaking. If scepticism is to prevail, it must be shown that, 
despite appearances, the work of psychologists had no 
influence upon the conduct of British educational policy. The 
first point to note is that during this period educational 
psychology was not seen as relevant to the major political issue 
in education-the number of free secondary school places that 
should be provided-and this is no accident. Unlike the case of 
the sciences entangled in the debate about lead, educational 
psychology grew up alongside teachers and administrators 
who looked to the new science for immediate assistance in 
their practical tasks. In order to break with its philosophical 
origins, British psychology consciously strove to serve com­
munities beyond the laboratory-doctors, managers and 
teachers-by providing them with tools with which they could 
do a better job. As Hearnshaw observes (1964, p. 201), 
applications saved psychology. In particular, IQ tests were 
designed to aid teachers in selecting children for elevation to 
the ranks of the few free secondary school places. If educa­
tional psychology had to prove its usefulness to teachers, it 
would hardly risk challenging this crucially important client 
group. Research which might have been embarrassing for 
teachers and educational policymakers was avoided, just as 
useful research was encouraged. Nowhere did psychology 
argue that the teachers' problems were misconceived and in 
need of reformulation in the light of the latest research find­
ings; rather, it offered technical tools for the smoother 
performance of the teachers' traditional tasks and a comforting 
theory about the limitations of pupils' abilities being due to 
their genes. 

Educational psychologists not only managed to steer their 
research clear of any political controversy, but they did the 
same with other disciplines too. A notable feature of the de­
bate over the effects of lead on health are the confusions which 
arise from the involvement of many scientific disciplines, but 
IQ testing in Britain, on the other hand, was introduced by 
educational psychologists alone, offering no challenges to 
members of other disciplines who might have seen an oppor­
tunity for a contribution of their own. Of the disciplines which 
might have fought educational psychology in this period, 
sociology had not really been invented (Hearnshaw, 1979, 
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p. 22), and social psychology was only a little more advanced, 
its division of the British Psychological Society only being set 
up in 1940. Developmental psychology was a much stronger 
candidate, but it had very close links with educational psycho­
logy, numerous contributions being made by Burt himself. 
With its ·concern for the mental and intellectual development 
of children, this area could have posed a threat, although it 
managed to live in harmony with psychometrics and factor 
analysis, with the same researchers contributing to both fields. 
These were, in fact, seen as complementai·y, developmental 
psychology being concerned with the ways in which the geneti­
cally limited intelligence of the child was applied and devel­
oped through education and experience. Thomson (1968) has 
also pointed out that, before 1950, the developmental psycho­
logists were principally concerned with experimental prob­
lems rather than theory. Any clash with geneticists was to 
come many years into the future. 

The success of educational psychology in avoiding conflict 
does not stop here, for there was very little disagreement 
within the confines of the discipline. Research in educational 
psychology was centred on University College, London where 
Spearman, and later Burt, held the chair, and was dominated 
by a handful of people of considerable influence within the 
expanding band of professional educational psychologists. 
Disputes were therefore confined to marginal issues. The 
other important centre of British research in psychology was 
Cambridge, although work there was dominated by experi­
ment, with no party line on theory except for a dislike of statis­
tics which meant that little criticism could be expected of the 
work of the London school (Crompton, 197 8). Central 
concern within British psychology between the wars were 
McDougall's humic theory, psychoanalysis, and the factor 
approach to human intelligence of the London school. 
McDougall's theories, being based on the notion of purposive 
striving as the characteristic mark of behaviour, with instincts 
as the ultimate source of energy, offered no particular resis­
tance to theories of intelligence. Indeed, as Hearnshaw (1964, 
p. 212) observes, they were seen as parts of a wider frame­
work of a comprehensive account of personality in its dual 
aspects of conduct and ability. Nor was there any conflict 
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between psychoanalysis, with its emphasis on therapy, and 
work on intelligence. 

While in other countries psychology was fragmented into a 
number of disputatious schools, its development in Britain 
was free of such conflict. Behaviourism was never taken 
seriously enough to become of critical concern; with the 
origins of'British psychology based in philosophy, behaviour­
ism was almost defined out of existence for psychology was 
seen as the study of experience. The nature/nuture debate 
seemed to hold no more interest than behaviourism-indeed, 
the whole of British psychology was insulated from the 
debates so hotly pursued in America. The only point of 
contact between work in the two countries was a modest 
transfer of information within educational psychology. The 
Americans strongly objected to McDougall's theories, and the 
British showed no eagerness to take on the American involve­
ment with problems of learning, the conditioned reflex, or 
experimental approaches to the study of personality and 
social psychology. 

Educational psychology in Britain resisted any kind of 
debate, a point which is quite fundamental to understanding 
the relationship between this science and educational policy­
making. Where policy was concerned, educational psychology 
offered no challenge to the current orthodoxies of teachers 
and administrators; instead it won their eager <1.cceptance by 
confirming what they wanted to believe about children. 
Teachers, educationalists and policymakers were able to carry 
on more or less exactly as before, except that they had now 
acquired the armour of scientific professionals and a whole set 
of new jargon with which to keep it polished. But easy accep­
tance had a very severe cost for educational psychologists in 
Britain. Unable to challenge the status quo, the discipline 
could exercise no real influence on policy. It could be adapted 
to legitimate existing policies, but could play no part in chang­
ing them. Change can only come with those ideas which will 
challenge orthodoxy, but it is just this threat that was deliber­
ately avoided by the psychologists. Educational policy would 
have been largely the same throughout this period if educa­
tional psychology had never been thought of, or had been 
confined to the seminar rooms of University College. 
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This claim will now be defended by looking at a number of 

cases where the ideas and instruments of educational psycho­
logy seem to have had an influence on policy. 

(a) Psychological Tests 

Psychologists found a ready market for their tests in the edu­
cation system, where teachers and administrators had long felt 
the need for some sort of objective test, particularly for 11-
plus selection for secondary schools. After the First World 
War political criticism of the existing scholarship examination 
began to grow as demand for secondary places continued to 
far outstrip supply. Most authorities operated a qualifying 
examination-all of those lucky enough to pass being eligible 
for secondary education-but many of the families of these 
children could not afford the financial burden entailed. In any 
case, most of the secondary school places were filled by fee 
payers who normally had no effective entrance test to pass. In 
1919 the Board of Education recognised the problem, urging 
that all children should take a competitive test of capacity and 
promise rather than tests of attainment. The Board therefore 
concentrated its attention on the development of tests to 
determine children's educational capacity at the age of 11. 

The principal plank of the case for IQ testing, heard time 
and time again from its proponents, is that its selection of chil­
dren for secondary education is virtually the same as that 
made by earlier methods which relied on formal examinations 
and teachers' opinions. The new tests therefore brought no 
major changes in the selection process, their overt advantages 
being merely ease of administration, cheapness of marking, 
and so on. It is clear that educational psychology had no real 
influence on the policy of selection; it did not affect the choice 
of candidates for advantaged education, but merely the 
manner in which the choice was made. Had educational 
psychology never been thought of, very much the same chil­
dren would have been selected in the competition for free 
secondary places. 

(b) Selection at 11-plus 

The same pattern is found in another aspect of policy to which 
educational psychologists had something to contribute-the 
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age at which children should pass from primary to post­
primary education. Psychological theory held that ado­
lescence begins at 11 or 12 and that children of this age have 
varied interests and abilities-in the words of Board of Educa­
tion (1926), making it 'possible and desirable to cater for them 
by means of schools of varying types, but which have, never­
theless, a broad common foundation'. But in proposing 11 
years as the age for transition from one kind of education to 
another, the psychologists agreed with a practice and body of 
opinion which Kazamias (1966) traces back to the previous 
century. Since 1902, most examinations for free scholarship 
places at secondary schools had been given to pupils at age 11. 
From this time on, there. seems to have been a complete 
consensus among teachers and administrators that, for state 
schools at least, 11 was the appropriate age for the end of 
primary education, as it has remained in Britain until today. 
The Consultative Committee to the Board of Education, again 
under Haddow, reviewed the whole question in its 1926 
report, The Education of the Adolescent, finding teachers, 
psychologists and administrators all agreed on the importance 
of the 11-plus transition. The report upholds the consensus, 
stating that arguments from psychological theories are re­
inforced by practical considerations. However, the report's 
recommendations, its constant emphasis on the general agree­
ment among teachers, administrators and legisla1ors, and the 
long history of discussion and organizational development 
based on the age 11-12, suggest that this statement could well 
be reversed. Practical considerations and the long-established 
experience of teachers were reinforced by educational 
theory. As before, the theories developed within educational 
psychology did not challenge educational orthodoxy, they 
merely reinforced it. In doing so, it lost any hope of influencing 
educational policy. Without the work of educational psycho­
logists, the transition from primary to post-primary education 
would still have continued to be made at 11-plus. 

(c) Varieties of Post-11 Schools 

Psychologists argued that the diversity of children's talents 
and interests after 11 becomes sufficient to merit separate 
schools for children beyond this age-joining the already wide 
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consensus on this policy issue among teachers and adminis­
trators. Agreement continued, as we shall see, until the 1950s, 
when reformers began to support the introduction of compre­
hensive schools (then called multilateral schools) which would 
take in pupils at 11 from all ability groups. Rubinstein and 
Simon (1973) review earlier discussion about comprehensive 
schools, but the new schools were generally seen as being large 
buildings containing several sub-:-schools under one roof. 
Throughout the period of the present study, there was agree­
ment on the need to provide different types of post-11 
schools-it was merely the best means of achieving this that 
was being debated. In the much-quoted phrase of Tawney 
(1922), 'equality of educational provision is not identity of 
educational provision'. In this spirit of diversity grew up the 
hlgher grade schools, science schools and junior technical 
schools alongside the traditional secondary schools. Diversity 
suited both reformers and conservatives. Simon (1974) shows 
convincingly that the Board of Education wished to protect 
established secondary schools by encouraging other types of 
school which were administered differently, while the Labour 
Party saw these other schools as an opportunity to reform the 
traditionally narrow teaching offered by the secondary 
schools. 

It is clear that the theories offered by educational psycho­
logy were appealed to in the debate about the variety of 
schools as a legitimation of a reality largely determined by the 
adminstrative needs of the existing system of post-11 educa­
tion. Rubinstein and Simon (197 3) claim that the report of the 
Consultative Committee of the Board of Education under 
Spens, in 1938, rejected comprehensive schools on grounds 
derived from psychology, but this is mistaken. The Commit­
tee's reasons were, in fact, all administrative ones: problems of 
size, the role of the sixth form, the difficulty of finding head­
teachers competent to run such broad-based schools, and the 
special needs of technical education. The highly influential 
Spens Report talked of different types of children requiring dif­
ferent types of school, but there was no basis for this in any 
current theory of educational psychology. The conclusion 
here is as before: without the blessings of educational psycho­
logy, the same types of school would still have existed. 
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(d) Streaming 
The practice of streaming (tracking) was a response to press­
ing practical problems in the classroom rather than a result of 
any illumination shed by educational psychology. Primary 
schools began to promote gifted pupils likely to achieve a 
scholarship place in the early years of the century, and this 
generated problems of classes with children of widely differing 
ages, described in Burt ( 1917). By the early 1920s, this was 
being overcome in some schools by streaming, with three 
classes for the different abilities at each age level. Streaming 
then spread to post-11 schools and schools were encouraged 
to be sufficiently large to contain three or four parallel classes 
in each year group. As Simon (197 4, p. 243) observes, once 
again the advice of educational psychologists corresponded 
exactly to the administrative pattern which was emerging. In 
1925, for example, Burt recommended to the London County 
Council a treble-track system with classes for slow, normal 
and advanced pupils-a suggestion echoed by psychological 
advisers to the 19 31 report of the Consultative Committee of 
the Board of Education (under Haddow again). With or with­
out the opinions and researches of the educational psycho­
logists, schools would in fact have been streamed in very much 
the same way. 

It is clear from these examples that for the period 1900-45, 
the primary relevance of educational psychology to matters of 
educational policy was one of providing justification for exist­
ing policies. Without educational psychology, education in 
Britain would have functioned in the same way; the same chil­
dren would have been allowed the benefits of free secondary 
places-though the methods of selection would have been 
different-streaming practices would have been unchanged, 
primary education would still have ended at 11 and there 
would still have been the same variety of post-11 schools. 
Educational psychology deliberately avoided questioning the 
orthodoxies of the time. The price paid for the easy accep­
tance which it won from this cowardice was the inability to 
influence policy. The interests of teachers and administrators 
were well served by the psychologists-no criticism could be 
expected from them-and the political attention of educa-
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tional radicals was concentrated on the issues of the expansion 
of free places in secondary schools and eventual free places 
for all pupils able to benefit from such education. Here is the 
explanation of the technical consensus on educational psycho­
logy, particularly on the use of IQ tests, despite the raging 
disputes which erupted from time to time across the Atlantic. 
Educational psychology in Britain touched no live political 
issues and so enjoyed a happy isolation from the American 
debates about IQ testing and the wider issues of nature versus 
nurture. The next section continues the history and describes 
the collapse of the consensus in educational thinking. 

Criticism .Begins 

After the Second World War British education was radically 
changed and the consensus of the early period began to 
collapse, with dire consequences for educational psychology. 
The Education Act of 1944 is still seen as one of the great 
liberal reforms of British society for it finally gave free 
secondary education to all children and raised the school­
leaving age to 15-changes which had been delayed for 
decades by the Depression and the Second World War. The 
educational duties of local authorities were defined very 
broadly in the Act, no particular type of secondary schools 
being stipulated. The newly formed Ministry of Education was 
to supervise the education offered by local authorities which 
had to have their new development plans scrutinized. The 
Ministry was therefore able to strongly influence the pattern of 
schools, although there was no statutory model. The Minis­
try's favoured model was the tripartite system, where at 11-
plus children were selected to join one of three secondary 
schools-now known as grammar, technical and secondary 
modem schools. As might be expected, these were based on 
existing schools, the old secondary schools becoming gram­
mar schools, junior technical becoming technical schools and 
central becoming secondary modern schools. There were only 
a few technical schools, however, and in many areas the 
system was in fact bipartite. 

Selection for schools at 11-plus was no longer influenced­
or so it was argued by the income of parents, all places being 
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free, but by examination of language and mathematical skills 
and by intelligence tests which made up the 11-plus examina­
tion. In a few areas, comprehensive schools were established, 
taking in children of all abilities who therefore had no need to 
take these tests, but the reorganization brought about by the 
1944 Act greatly expanded the workload of the IQ testers. 
And here lay the seeds of their fall from grace. With the 
achievement of free secondary education for all and the rais­
ing of the school-leaving age, the reformers naturally enough 
looked to the next step-universal comprehensive schools. 
Income still influenced educational opportunities, for the chil­
dren of middle-class parents stood a far better chance of 
obtaining a place in a grammar school than did their working­
class peers. Equity demanded the final abolition of parents' 
ability to buy better education for their children through the 
abolition of the tripartite system in a place of comprehensive 
schools drawing in children of all classes and incomes. Early 
rumblings of this argument could be heard before the Second 
World War, but the argument began to gather momentum 
from the early 1950s onwards. This was bad news for educa­
tional psychology, which provided the rationale for the types 
of secondary schools and the methods of selecting pupils for 
them. Two other factors which Ford (1969) reports as helping 
to bring the 11-plus onto the political agenda were the post­
war baby boom, which in the middle 19 5Os kept many middle­
class children from receiving the grammar school education 
expected by their parents, and the growing success of 
secondary modern school pupils in gaining qualifications 
which showed that they had been wrongly placed by the 11-
plus examination. Whatever the balance between these var­
ious factors, and whatever other social changes added to their 
momentum, by 19 55 there was no hope of a return to the con­
sensus of earlier days. 

Early criticisms of the 11-plus test were administrative 
rather than technical, for example pointing to the huge differ­
ences in local grammar school provision-from 9 per cent of 
the age group to 60 per cent. Another point of contention was 
that IQ test scores could be inflated by coaching children and 
giving them practice papers, a practice not so damaging in 
itself, but seen as generating great unfairness, with some 
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schools playing the 'gentlemen' and refusing to coach and 
others beating the system by regular coaching. Intelligence 
testing came under further technical attack from the Cam­
bridge psychologists, Bartlett (1948), Chambers (1943), 
Heim (1954) and Zangwill (1950). Nothing in their arguments 
was particularly new, however, raising the question of why 
they had not been put forward years before. The answer is 
provided by the critics: they were concerned with the influ­
ence that theories of educational psychology were having on 
the promotion of unpopular educational policies. As the 
longstanding truce between British schools of psychology was 
eventually broken, arguments against testing began to be 
heard from researchers in related disciplines who had been 
silent until then. Social psychologists, represented by Black­
burn (1945, 194 7), stressed social influences on IQ scores. 
Geneticists also began to question the longstanding assump­
tion of the educational psychologists, as in Penrose's (1950) 
attack on the psychologist Vernon (1950) at that year's British 
Association Meeting. Even more important were the argu­
ments of educational sociologists such as Halsey and Gardner 
(1953) and Floud, Halsey and Martin (1956) who studied 
educational progress and social class. The early debates · 
between psychologists and sociologists of education are 
reviewed in Thompson (1961 ). Criticisms of both kinds were 
developed in Brian Simon's widely read Intelligence Testing 
and the Comprehensive School (1953). As mentioned in the 
previous chapter, Simon's criticisms may have been novel to 
their British audience, but they were familiar to anyone with 
the least acquaintance with the American debates, from Lipp­
mann (1922-3) onwards. These criticisms had been pre­
vented from reaching the British consciousness by the 
consensus on policy between educationalists, teachers, 
administrators and psychologists, but the shifting sands of 
politics now gave them an audience eager for ammunition 
against the 11-plus selection. 

The British psychologists had no Jensen; their retreat­
indeed virtual collapse-was almost immediate. With criticism 
mounting, the British Psychological Society (BPS) published a 
review of the current state of the art under the chairmanship of 
Prof. Vern on (Vern on, 19 57). It is admitted that the normal 
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distribution of IQ in the population is an artefact imposed by 
psychologists on the raw data, although a stuttering defence of 
the assumptions involved is offered. Intelligence itself changes 
from 'inborn, all round intellectual ability' to 'more general 
qualities of comprehending, reasoning and judging, which 
have been picked up without much specific instruction ... not 
... innate abilities'. The predictive power of the 11-plus IQ 
test is now said to result, not from its reflection of innate intel­
ligence, but because social conditions have largely determined 
the child's educability by the age of 11. Much was heard in 
happier times about the correlation between IQ scores and 
teachers' opinions of pupils, but the report has now to admit 
that all sorts of extraneous personal factors may influence the 
teacher's assessment of his charges. Psychological theories 
which had given support to streaming in schools and to the 
provision of several types of secondary school are overturned 
completely, the report resisting both any attempt to stream 
pupils within schools before the age of 13, and any similar 
attempt to segregate pupils into different types of secondary 
school. Comprehensive schools, at least up to that age, are 
therefore seen as preferable to the existing system. By now, 
however, whether to collapse or to fight the wave against the 
tripartite system and the 11-plus selection was a question of 
no importance for the stout-hearted British psychologists. 
Comprehensive schooling was by now unstoppable, whatever 
they might say to the contrary, or even, amazingly, in its 
favour. When Simon pressed his attack there were ten com­
prehensive schools in the whole country: at the time this work 
is being written, they form the overwhelming bulk of British 
state schools. 

The Under-critical Model 

The history of the foregoing sections may now be analysed 
using the by now familiar concepts of error cost, sensitivity of 
policy to conjecture and critical level. Until about 1950 
theories of educational psychology had a very low, often zero, 
error cost. Adopting IQ tests as a method of selecting children 
for free secondary school places leads to more or less the same 
choices being made as when the earlier methods of formal 
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examination and teachers' reports were used. IQ testing there­
fore changes little in the world. If the conjectures of educa­
tional psychology which support IQ tests are accepted, the 
same children go to the same schools as when the conjectures 
are rejected. This is, as we have seen, a typical case where ideas 
from educational psychology were used to rationalize existing 
policies, giving them a zero error cost. The policy of selection 
for free secondary places is therefore completely insensitive to 
the conjectures of educational psychology; the truth or falsity 
of these theories makes no difference to the final selection 
which is made, and similarly for the other cases where it might 
seem that psychology was an influence on policy: the ending of 
primary education at 11, the types of secondary school 
provided, and streaming within schools. 

Where error is expensive, it makes sense to search for it 
energetically; where mistakes are cheap a more relaxed level 
of criticism is appropriate. It is therefore not surprising to find 
that during the first period of our history of British educational 
psychology, 1900-50, its conjectures were submitted to a very 
low level of scrutiny. Here is the explanation for the ready 
acceptance of the papers of Cyril Burt, although the present­
day reader can only be shocked at their sloppiness. Burt's 
exposure as a fake came very late in the history given here-
197 3. It is clear that his studies of separated identical twins 
reported in various papers in the 19 50s and 1960s were ficti­
tious, and that his results on the regression to the mean of IQ 
scores in 1961 are an invention. It is not clear just how early in 
his very long career Burt took to deception, but this is not 
really the point at issue. Burt's papers are often extremely 
poorly written, with, for example, no indication of methodo­
logy or sometimes even of the test administered to his subjects; 
and with the most inadequate referencing to earlier work 
where, it is claimed, these details may be found. Even if these 
earlier articles are all genuine, they could only have become a 
central part of educational psychology if read with the most 
friendly eye. This is, of course, just what happened. Criticism 
of Burt's work, like criticism of educational psychology gener­
ally, suited no-one at the time, and so it received no real 
scrutiny. The passage from research paper to sanctification in 
text books was quite painless. 
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The case of British educational psychology from 1900 to 

1950 is an example of what was called in Chapter 4 the under­
critical model of the relationship between science and policy. 
A consensus on policy makes for widespread agreement 
about conjectures which support the policy. These conjec­
tures therefore receive very little criticism, appearing far more 
sound than they would otherwise. The apparent soundness of 
the conjectures feeds back into policy, for the existing policy 
seems so well suited to the facts revealed by science that it is 
hard to change it. Existing policies are therefore reinforced, 
for dissent now involves tackling science as well. Thus, a 
policy consensus generates a technical consensus. If there is 
still the shadow of a doubt that the ready acceptance of educa­
tional psychology in this period comes from the scientific 
soundness of psychological research and not from its confor­
mity with the policy consensus of the day, just remember how 
rapidly psychological theories were revised when the agree­
ment over policy collapsed after 1950. 

Analysis of the IQ debate in America in the previous 
chapter shows that it fits the over-critical model, like the 
debate on the effects of lead on health. The error cost of psy­
chological conjectures such as those proposed by Jensen are 
high and intense criticism is therefore applied to them. More­
over, criticism is particularly easy because of the loss of auto­
nomy central to the hopes of educational psychology to 
provide useful guidance to teachers and policymakers, and 
because of interdisciplinary problems of communication and 
research. Debate on technical issues therefore becomes end­
less; if any issues are closed through research findings, it is 
only at the cost of raising half a dozen new questions. 
Disagreement over policy generates technical debate in these 
cases. The lack of technical consensus means that the results 
of research cannot influence policy; any findings that threaten 
to influence policy are immediately entangled in a whole 
network of criticism. 

Where technical debate stands in the way of theories such as 
Jensen's influencing American education policy, the lack of 
technical debate in Britain before 19 50 similarly bars any 
influence of British research on British education policy. 
Technical consensus only existed because of the low error cost 
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of the conjectures put forward by educational psychologists at 
this time, which meant that policy was completely insensitive 
to the conjectures. This is the dilemma facing scientific 
research which hoped to be relevant to policy. If it is relevant, 
if policy is sensitive to some conjecture, then the conjecture 
has a high error cost and will generate an endless technical 
argument preventing it from affecting policy. On the other 
hand, if the conjecture supports an existing policy consensus, 
it will have a low error cost and will escape criticism, but only 
at the cost of having no influence on policy. 

In the under-critical model, conjectures of science appear to 
be very successful; there is, after all, a consensus among the 
experts, but success is an illusion which evaporates whenever 
the consensus over policy which suppresses criticism breaks 
down. The function of the scientific results is to support the 
agreement over policy and to make it harder for dissent to 
arise. In the present case, why such a noise about educational 
psychology when it had so little real influence on the conduct 
of education? The psychologists' theories and tests were 
weapons in the battle of interests between the middle and the 
working class and between parents and teachers, serving to 
entrench the existing consensus. Should the Labour Party or 
parents' groups wish to undo the existing consensus, then they 
would have to take on not just their political foes, but science 
itself. There is therefore no surprise in the events after 1950 
when changing times and shifts in the balance of power swept 
away the long-established agreements about the way British 
chlldren should be educated. With free places for all children 
at secondary schools, the political issues of the day becomes 
one of the manner in which children are picked out as suitable 
for one type of school or another. The error cost of educa­
tional psychology's theories of testing had suddenly taken a 
large leap. If the psychologists were correct, then children 
would be distributed to schools partly on the basis of their IQ 
scores in the 11-plus examination, but if the conjectures of the 
scientists were false, the whole rationale of separate types of 
school would disappear and comprehensive schools would be 
the best solution. Educational policy therefore becomes very 
sensitive to psychological theory; the basic question of the tri­
partite system with 11-plus selection versus comprehensive 
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schools depended on it. As had happened from a much earlier 
date in the United States, this rise in error cost led to the views 
of the psychologists being subjected to intense critical scru­
tiny, in complete contrast to the happy consensus of earlier 
decades. The debate about education policy produced a 
corresponding argument about the results of psychology 
which were thought relevant to policy; and the under-critical 
model was transformed into the over-critical one, as British 
interest in the technical debates in America increased. 

10 Smoking and Lung Cancer 

The final case study is an example like the last one which, at a 
superficial level, threatens to falsify the sceptical thesis of this 
book by providing an instance where policy has been strongly 
influenced by the results of scientific research; it concerns the 
connection between scientific evidence about the causes of 
lung cancer and policy against smoking. As before, it is hoped 
that scepticism will triumph upon a closer examination of the 
story. 

The Technical Debate 

The smoking and health debate involved a range of diseases 
and health effects, but for reasons of space this study is 
confined to the debate about smoking as a cause of lung 
cancer. The study is further confined to the debate in Britain, 
although similar conflicts occurred in America and many 
other countries. A full discussion is given in Reeve (1985), and 
so the present treatment can be brief. The scientific debate can 
conveniently be seen as starting in the early 1950s with the 
publication of the first results from a retrospective study of the 
smoking habits of lung cancer victims by Doll and Hill (19 50). 
The Medical Research Council (1957), noting an increase in 
lung cancer, looked for the causes of this increase. They 
argued that the evidence pointed to a close association 
between smoking and lung cancer and that the most reason­
able interpretation of this relationship was that it was causal. 
The evidence consisted of the retrospective studies mentioned 
above-comparing past histories of lung cancer sufferers and 
non-sufferers-prospective studies looking at the smoking 
habits of defined groups in the population and studying the 
causes of death occurring subsequently in the group, and 
laboratory experiments which had identified carcinogens in 
tobacco smoke. The Research Council's statement was 
endorsed by the British Medical Journal (1957), the official 
organ of the British Medical Association, which went on to 
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propose measures to reduce the smoking habit. Since then 
there have been three reports from the Royal College of Physi­
cians (1962, 1971, 1977), which represent milestones in the 
medical profession's case against smoking. 

A rival hypothesis accounting for the accepted association 
between smoking and lung cancer was proposed by, among 
others, the eminent statistician, geneticist and biometrician, 
Sir Ronald Fisher (1958). The suggestion was that the same 
genes may predispose an individual to both lung cancer and 
smoking. As the debate between those supporting a causar­
theory and those supporting a genetic one developed, em­
phasis was placed by each side on evidence which appeared 
decisive in supporting one theory and conflicting with the 
other. In this way a number of crucial issues emerged on which 
the debate centred. Most important among these were the 
following: 

1. The critics of the causal theory placed emphasis on the 
early epidemiological studies which had shown that 
smokers who inhaled had a lower risk of lung cancer than 
those who did not. 

2. The critics of the genetic theory emphasized the observa­
tion that when male British doctors reduced their cigarette 
consumption, their lung cancer mortality rate fell relative 
to the rest of the male population and in correspondence 
with their reduced cigarette consumption. 

3. The critics of the causal theory emphasized the need for 
studies of identical and non-identical twins to test the 
genetic component in smoking and in lung cancer and 
some support for the genetic theory carne from these 
studies. 

4. The critics of the genetic theory emphasized the observa­
tion of a large recorded increase in deaths from lung cancer 
which could hardly reflect a change in the population's 
genes. 

The whole debate, cannot be covered here; space restricts any 
detailed discussion of its development to two of these crucial 
issues-the inhalation problem and the effect of giving up 
smoking. 

:!·. 
,, 
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(a) The Inhalation Problem 

Doll and Hill (1950) showed a negative correlation between 
inhaling and lung cancer. Fisher (1958) concentrated on this 
point as it can be dealt with by the genetic hypothesis but it 
seems to conflict with the causal hypothesis. Fisher concluded 
that Doll and Hill's data on inhaling falsified the theory that 
smoking is a cause of lung cancer, leading him to question the 
conclusions which the Medical Research Council had come to 
in their statement on smoking and lung cancer. Fisher argued 
that they were jumping from the observation of an association 
to the conclusion of a causal relationship. To emphasize this 
point he argued that if the Medical Research Council made 
this jump in the case of cigarette smoking they should also 
make it in the case of inhaling, and this would lead to the 
conclusion that cigarette smoking causes lung cancer but 
inhaling cigarette smoke prevents it. 

This problem for the causal theory became a key issue in the 
debate, being repeatedly referred to by the opponents of the 
causal theory. Eysenck et al. (1960) presented some evidence 
in support of the genetic hypothesis. In criticizing the causal 
hypothesis the authors refer to the problem that inhaling 
appears to have an ameliorating effect with respect to lung 
cancer. In an exchange following this paper, between Eysenck 
and 'Geminus' (1960a) of New Scientist, Eysenck (1960) 
again referred to the inhalation problem. To this 'Geminus' 
(1960b) replied that at least three studies, other than the early 
Doll and Hill one, had shown a greater risk of lung cancer 
among inhalers. In their first report, the Royal College of 
Physicians (1962) admitted that there was some conflicting 
evidence on the effects of inhalation of smoke, but by the time 
of the publication of the second report, 1971, the Royal 
College concluded that inhaling increased the risk of lung 
cancer. The issue arose again, however, with the description of 
his views on the smoking and lung cancer debate by Burch 
(197 4 ). Here he refers to Fisher's findings on inhaling, claim­
ing that they still represent a serious problem for the causal 
theory. In a reply to this paper, Doll ( 197 4) suggested that the 
figure on inhalation used by Burch was atypical. He further 
argued that an explanation for the apparent anomaly had been 
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provided nearly twenty years previously by C. N. Davies. This 
explanation was that deep inhalation does not deposit smoke 
droplets on the walls of the bronchii, which is where lung 
cancer usually occurs. Doll concludes that until enough is 
known about the physical distribution of tobacco droplets in 
the respiratory tract of different types of smokers, the data on 
inhaling remains open to debate. 

Doll and Peto (1976) gives the final results of the twenty­
year investigation of the smoking habits of male British 
doctors. Concerning the inhaling issue, they again admit that 
some conflicting evidence exists, but they point out that some 
studies suffer from lack of standardization for amount smoked 
and that the distinction between inhaling and not-inhaling is 
not absolute. They conclude that it is impossible to interpret 
the results on inhaling until more information is available on 
the fate of smoke droplets. 

The inhaling issue is discussed in Royal College of Physi­
cians (1977), their third report. Acknowledging that several 
studies have shown that among heavy smokers inhalers have a 
slightly lower risk of lung cancer than non-inhalers, the report 
suggests two explanations for this.. Either statements about 
inhaling are inaccurate or deep inhalation deposits smoke in 
parts of the lung that are less susceptible to cancer. The issue 
crops up again, however, in Eysenck (1980) where the inhala­
tion problem is used to criticize the causal theory.Jn criticizing 
this book Peto (1980) argues that Eysenck uses outdated evi­
dence on the inhalation issue, ignoring more recent evidence 
which provides an explanation for the apparent anomaly. 
Evidence published in 1978 purported to show that heavy 
smokers who say they do not inhale are actually 'slow' in­
halers, and those who say they do inhale are 'fast' inhalers. Fast 
inhalation may cause less tar to be deposited in the upper air­
ways which are most susceptible to cancer. 

The history of this issue shows how it was first highlighted 
by the opponents of the causal theory who saw it as a serious 
problem for that theory. But as these critics repeatedly em­
phasized this issue the causal theorists developed various 
explanations for the apparent anomaly and placed emphasis 
on the inconclusive nature of the evidence. These explana­
tions finally led to new types of research into the accuracy of 
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statements about inhaling, although the question is still far 
from closed. 

(b) The Effect of Giving Up Smoking 

Doll and Hill (1964) present results of their long-running 
study of the smoking habits and deaths from lung cancer 
among British doctors. They interpreted the results as show­
ing, among other things, that in men who had given up cigar­
ette smoking the death rate from lung cancer had fallen. The 
authors maintain that this can only be explained in terms of the 
causal and not the genetic hypothesis. Royal College of Physi­
cians (1971 ), their second report, placed emphasis on this 
evidence as a serious problem for the genetic hypothesis. The 
report argues that on the genetic hypothesis the inborn 
liability and hence incidence of lung cancer should be unaf­
fected by persuading people to resist their desires and stop 
smoking. Following the report, an editorial in The Lancet 
(1971) placed emphasis on the evidence that stopping smok­
ing reduced the risk of lung cancer, seeing it as an important 
weapon against the genetic hypothesis. 

The presentation of this evidence in the second Royal 
College report was subject to a close examination and critical 
assessment in Seltzer (1972a) which argues that certain diffi­
culties with the interpretation of secular trends were ignored 
by the Royal College report, and that diseases had been 
grouped into the categories 'related' and 'unrelated' to smok­
ing in a different way from the Doll and Hill study on which 
their analysis heavily relied, without any explanation for the 
change. More seriously, Seltzer pointed out that the report 
had used data for only two of the three time periods in the 
original study and for only one of the two age groups. He also 
argued that the data did not support the report's claim that 
there was little change in the smoking habits of the general 
population comparable to the change observed among doc­
to~s. After a re-examination of the data, including both age 
groups and all three time periods, plus further data on the 
smoking habits of the general population, Seltzer concluded 
that the statements and claims of the Royal College Report, 
based on the particular set of data which they cited, could not 
be supported. 
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In an editorial accompanying this article The Lancet (1971) 

suggested that several of Seltzer's criticisms were unimportant 
and the more serious ones it called into question. It attempted 
to provide some justification for the Royal College Report's 
omissions of data and accused Seltzer of missing out the most 
crucial time period. Seltzer is accused of confusing the issue, 
but has failed to throw any doubt on the main conclusion that 
the data on British doctors provides strong evidence that 
stopping smoking increases the expectation of life. The article 
by Seltzer sparked off a series of correspondence in the 
columns of The Lancet, including letters from Doll (1972) 
and Fletcher (1972) arguing that The Lancet editorial had 
successfully shown the weakness of Seltzer's arguments. 
Seltzer (1972b) provides a detailed reply to the editorial, 
reiterating his criticism that the Royal College of Physicians' 
Report's claim rests on an inaccurate statement, namely that 
during the cited time periods, cigarette smoking declined 
among British doctors, but not in the population as a whole. 
The issue arises again in Burch (197 4) which criticizes Doll 
and Hill's findings along the same lines as Seltzer. Burch found 
that over a particular time period the upper age group actually 
showed a considerable increase in lung cancer mortality and 
he suggests, with tongue in cheek, that retired doctors should 
have been warned of the dangers of giving up smoking. He 
attributes the various fluctuations in the trends involved for 
different age groups to diagnostic errors producing spurious 
trends. 

In reply, Doll (1974) maintains that Burch has quoted only 
a subset of the figures which gives a different picture from the 
whole, arguing that, although there are some irregularities in 
the figures, the contrast between doctors and all men is 
marked and the evidence weighs against the genetic hypo­
thesis. Burch replied by emphasizing the inconsistencies in 
the evidence for doctors, maintaining that the data showed 
that a large increase in recorded death rates accompanied an 
increase in the proportion of ex-smokers. He concluded that 
a comparison between the different populations of doctors 
and 'all men', as employed in the Doll and Hill comparison, 
was fraught with dangers. In a correspondence following 
these articles, Seltzer (197 4) criticized Doll, using the same 
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arguments he had presented earlier. He argued that Doll's 
use of facts and his comparison between British doctors and 
the general population were both faulty. The facts, according 
to Seltzer, contradict the causal hypothesis and this calls for 
'dispassionate examination' rather than 'unsubstantiated 
rhetoric'. 

Doll and Peto (1976) present the final results from the 
twenty-year study of British doctors. They make the observa­
tion that lung cancer grew relatively less common as the study 
progressed, while other cancers did not, corresponding to a 
reduction in cigarette consumption during the period of 
observation, and this, they claim, illustrates the causal nature 
of the association between smoking and lung cancer. An edi­
torial (British Medical Journal, 197 6), commenting on this 
paper, mentions this observation as a significant one. Burch 
(1978a) again argues that comparisons between temporal 
trends of mortality from lung cancer in doctors and the dissi­
milar population of England and Wales, with dissimilar stan­
dards of diagnosis, is inadmissible, and that Doll and Peto's 
own analysis only shows an average reduction in 'relative' 
mortality of doctors versus men, whereas the data suggests 
that the recorded and verified 'absolute' death rates from lung 
cancer in British male doctors have shown no significant 
temporal trend up or down over the period 19 55-71. He 
argues that since the consumption of cigarettes by male 
doctors fell by more than 50 per cent in this period, it appears 
that doctors have derived little or no benefit with respect to 
lung cancer, or to all causes of death, by giving up cigarettes. 
Royal College of Physicians (1977), being their third report, 
reviewed the evidence related to the effects of stopping smok­
ing, particularly that presented by Doll and Peto. The report 
gives as one of the main reasons for rejecting the genetic hypo­
thesis that it fails to account for the relative decline in mortality 
from lung cancer among doctors. 

In this discussion of a paper given by Burch (1978b) to the 
Royal Statistical Society, in which he presents further criti­
cisms of the causal theory, Seltzer (1978) provides another 
criticism of the studies involving ex-smokers. These, he claims, 
are all flawed because the groups they involved were self­
selected. Following this line of thinking, Eysenck (1980) 
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presents the results of studies on the characteristics of smo­
kers, non-smokers, successful and unsuccessful givers-up. It 
was found, Eysenck argues, that those who give up success­
fully are constitutionally more like non-smokers, while those 
who fail to give up smoking are constitutionally more like 
smokers. This, he claims, is an important finding since it shows 
that smokers and former smokers are not comparable groups. 
He concludes that genetic factors not only predispose people 
to smoke, but also determine the ease with which they can give 
up smoking. In criticizing Eysenck's book, Peto (1980) 
argues that he has misinterpreted the results of the Doll and 
Hill study concerning doctors' smoking habits, and his conclu­
sion that the effects of giving up smoking did not support the 
view that giving up protects against lung cancer is in direct 
opposition to the facts. 

The development of this issue illustrates some of the same 
points as the inhaling issue. A piece of evidence was inter­
preted by one side in such a way that it appeared to be decisive 
in supporting one theory-in this case the causal-against the 
genetic theory. Since this evidence was publicized as a decisive 
confirmation of the causal theory, its critics immediately 
called that interpretation into question. For the most part the 
data itself was accepted, but the use of that data and its inter­
pretation were questioned. In fact in this case it was suggested 
that the interpretation could be turned completely. on its head; 
where the Royal College of Physicians had argued that the 
data showed that giving up smoking reduced the risk of lung 
cancer, Burch argued that they appeared to show that giving 
up smoking increased the risk of lung cancer. The debate 
continued with a re-examination of the evidence and with 
further evidence being considered. Then, with the appearance 
of a possible explanation of the evidence in terms of the 
genetic theory, a new type of study was conducted whose 
results appear to support this explanation. The history of both 
issues considered here exemplifies this pattern: the identifica­
tion of some evidence by one side with a decisive interpre­
tation; the presentation of an alternative interpretation of the 
same evidence by the other side; a long debate on the merits 
and validity of each interpretation calling on extra evidence; 
the development of new types of research to test the various 
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interpretations. This pattern is not unique to the two cases 
described above, but is common to all the crucial issues which 
emerged in the smoking and lung cancer debate but which 
time prevents us from considering in any great detail. 

The pattern of these technical debates should not come as a 
surprise at this point in the discussion, for it mirrors the dead­
lock we have observed in the debates over the effects of lead 
on health and the inheritance of IQ. The debate about lung 
cancer and smoking seems as long-lived, for it began in the 
early 1950s, and is far from settled today. It involves scientific 
research which lost autonomy and disciplinarity by trying to 
settle a matter of urgent policy which requires work by scien­
tists of all disciplines-epidemiologists, statisticians, biochem­
ists, chemists, physiologists, and more besides. Relevance to 
policy gives conjectures about the health effects of smoking a 
much higher error cost than is customary for theories which 
remain in the realm of pure science, these conjectures there­
fore being subjected to much greater critical scrutiny than 
normal, as is obvious in the brief extracts from the technical 
debate considered here. No sooner is some new piece of 
evidence pronounced as conclusive support for one view than 
it is questioned by the other side, the debate expanding rather 
than contracting as time goes on. 

Debate is not, after all, about technical fine points concern­
ing the prevention of cancer, for the defenders of the genetic 
view are questioning the deepest model of disease enshrined 
in medical orthodoxy: that the body is healthy until some out­
side agent interferes with its functioning, be it a bacterium or a 
chemical from tobacco smoke, health being maintained by 
acting against the external agent. The genetic view would 
replace this by a model where many disorders are caused by 
the sufferer's genetic constitution, lung cancer being chosen as a 
topical instance of the more general claim. Such a theory 
would involve radical changes in medical treatment and, far 
deeper, changes in the very conception of disease and treat­
ment, giving a place of prominence to the statistical detection 
of genetic features of the population, which perhaps explains 
the popularity of the genetic model among statisticians and 
psychologists who employ similar methods, as we have seen in 
the study on the inheritance of intelligence. A further feature 
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of the present debate, revealed by even the brief discussion 
allowed to us, is the operation of selective citation, each side 
scanning the available evidence in order to make a case rather 
than assessing each item of evidence on its scientific merits. 
The next step, of course, is to consider the relevance of all this 
technical argument to policy about smoking. 

Policy 

The striking point about British policy concerning smoking is 
that very early, by about 1957, a consensus was established in 
all branches of government, mediated by their technical 
advisers, that smoking causes lung cancer. No major challenge 
to this consensus has come from the tobacco industry, 
although we have seen that the technical debate between the 
causal and genetic theories has continued from these early 
days to the present. For some reason the tobacco industry and 
its allies were unable to mobilize the attack on the causal hypo­
thesis mounted by Fisher, Eysenck, Burch, Seltzer and others, 
for which we may be thankful since it offers a way of testing the 
scepticism about science and policy which is the central thesis 
of this book. Upholders of the conventional view that science 
may at times be highly relevant to policy will be strongly 
tempted to see the present case study as a prime example of 
the power of research to inform policy. On this view, the 
genetic hypothesis is an indefensible position overwhelmed by 
the objectively demonstrable superiority of the theory that 
lung cancer is caused by smoking: the consensus in govern­
ment reflects the argument of its technical advisers about the 
merits of the causal theory. Those who continue to support the 
genetic view are cranks who defend the indefensible through 
their own personal commitment, no longer deserving of the 
title 'scientists'. In contrast, the sceptical view is that the tech­
nical debate about smoking and lung cancer is as intractable as 
the earlier ones about lead and intelligence. Given the short­
comings of research on smoking and the intensity of the 
critical scrutiny which its results receive, the debate between 
the causal and the genetic acounts is potentially endless. The 
consensus in government is to be explained on political, not 
scientific grounds. What prevents the tobacco industry from 
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exploiting the case made out by defenders of the genetic hypo­
thesis is not the scientific superiority of the rival causal theory, 
but the disposition of the political forces which bear on 
smoking policy. If these forces can be revealed-which is the 
purpose of the remaining pages of this chapter-then scepti­
cism has triumphed over the traditional view which sees 
science as a natural handmaiden of policy. 

Ian Macleod, the then Minister of Health, made the first 
government statement about smoking and lung cancer in 
1954, being advised by the Standing Advisory Committee on 
Cancer and Radiotherapy, a body dominated by medical 
professionals. Macleod ( 19 54) reported the association 
between cancer and smoking, but calmed people by pointing 
out the great uncertainties which existed over the inter­
pretation of the data. Despite pressure from the Advisory 
Committee and many MPs, the Government took no imme­
diate action towards a public information campaign. A similar 
tune was heard from the tobacco industry which pointed out 
that there was much work to be done before a causal relation­
ship could be established, and emphasized the role of air pol­
lution in causing lung cancer. To further this work, they 
donated £250,000 to the Medical Research Council. The 
tactics of the industry were to question the causal case made 
out by the medical profession, to call for more research and to 
stress their own responsible attitude in funding this work. 

Those pushing for government action against smoking-the 
Standing Medical Advisory Committee, the Central Health 
Services Council, many MPs and the Chief Medical Officer of 
the Ministry of Health, Sir George Godber-were aided by the 
publication of Medical Research Council (1957), a report 
reviewing the epidemiological and laboratory evidence, con­
cluding that the most reasonable interpretation is that smok­
ing causes cancer, an opinion immediately endorsed in the 
editorial pages of the British Medical Journal (1957), the offi­
cial organ of the British Medical Association. The report 
received immediate endorsement from the Government, 
Vaughan-Morgan ( 19 57), a junior Health Minister, promising 
to bring this 'latest authoritative opinion' to the attention of the 
public through a programme of health education administered 
by local government. From then on, government policy has 
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remained essentially fixed. Whatever minor changes have 
since been made have been built around the same central deci­
sion that the government's task is limited to that of telling 
people of the risks of smoking, enabling them to make an 
informed choice about their tobacco habits, and to protect 
young people who cannot make such a choice. In the words of 
Vaughan-Morgan (1957) 'Once the risks are known everyone 
who smokes will have to measure them and make up his or her 
own mind, and must be relied upon, as a responsible person, 
to act as seems best.' 

There was naturally a discussion of a whole range of policies 
which could ameliorate the problem: the banning of smoking 
in public places, bans on advertising, searching for alternative 
means of tax revenue, but the government's position did not 
change from that of 19 57, at least until 196 2, action being 
delegated to local authorities to inform the public of the 
hazards of cigarette smoking. In a few places, local authorities 
went a little further, for example establishing withdrawal 
clinics and banning smoking in public places: a few clinics 
were set up by charitable societies, but the response was 
generally one of trying to educate the public as to the risks, 
passing on the decision of whether or not to smoke to the indi­
vidual. 

In the early period of policy formation, roughly 19 53 to 
1962, the tobacco industry, as we have seen, chos~ to fight the 
technical case made out by the proponents of the causal 
theory, forming the Tobacco Research Council (originally the 
Tobacco Manufacturer's Standing Committee) in 1956 to 
engage in research on lung cancer and smoking, and having its 
own laboratories by 1962. Sir Ronald Fisher, a past president 
of the Royal Statistical Society and an early supporter of the 
genetic hypothesis, was appointed as consultant to the 
Research Council. Earlier, Fisher had argued that the govern­
ment had been prematurely persuaded of the causal hypo­
thesis, whose shortcomings would be seen when a rival theory 
arrived. 

The year 1962 saw the publication of what Friedman 
(1975) regards as the single most important document in the 
whole story, the first. Report of the Royal College of Physi­
cians, Smoking and Health, which reviewed all the evidence 
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and concluded that smoking was a major cause of lung cancer, 
bronchitis and perhaps coronary heart disease. Recommen­
dations made in the report include product modification to 
reduce noxious chemicals to tobacco smoke, public educa­
tion, more effective restrictions on sales to minors, limiting 
tobacco advertising, higher taxes on cigarettes, the estab­
lishment of anti-smoking clinics, and so on. Massive publicity 
was given to the report: Enoch Powell (1962), then Minister of 
Health, accepted its 'authoritative and crushing demonstra­
tion' of the causal connection between smoking and cancer. 
The Chief Medical Officer of the Ministry of Health, Sir 
George Godber, stated in his annual report (Ministry of 
Health, 1963), 'This reviewed the evidence dispassionately 
and, with scrupulous fairness, stated conclusions which were 
wholly damning against cigarette smoking. There is surely no 
longer need to argue whether, but only how, the habit should 
be avoided or broken.' 

In keeping with their offensive tactics during this period, the 
tobacco industry, through its Research Council, launched a 
vigorous attack on the technical case made out in the report, 
calling for much more research before intelligent policy could 
be made. From 1962 onwards, however, there is an important 
shift in the story. The government consensus that smoking 
causes lung cancer was maintained and deepened, but the 
technical opposition put up by the industry gradually faded to 
insignificance, its attack on the Royal College's first report 
being in effect its last extensive statement against the causal 
hypothesis. 

Since about 196 2 the industry has said that it does not make 
medical judgements, leaving these to qualified medical 
experts, although at times this policy has been contradicted by 
some of the Tobacco Research Council's statements. It seems 
that the industry is prepared to join the government and the 
medical profession in accepting the causal hypothesis, but 
only as a working assumption, emphasis being given to the 
need for further research and the commissioning of studies 
which highlight the role of factors other than smoking in the 
causation of lung cancer, such as air pollution. This is a much 
weaker line than the vigorous criticism made from the stand­
point of the genetic hypothesis by Fisher and others. Dissent is 
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heard, as we have seen, in academic publications, but the 
Tobacco Research Council has not picked up these voices for 
use in its defence of the tobacco industry. The technical case 
against the causal hypothesis has been placed very much 'on 
the back burner' in this part of the story, although it is clearly 
being kept in reserve should its revival ever be needed. While 
the Tobacco Research Council continues to emphasize the 
role of other agents in lung cancer, its criticisms of the medical 
profession's position have become much less vigorous and 
outspoken, and much of their own research has proceeded on 
the working hypothesis that smoking causes lung cancer­
although this happy consenus may not last for ever. The 
Council's Chairman, for instance, has spoken of accepting the 
causal hypothesis to aid liaison with medical researchers. In 
1976 the Tobacco Research Council declared agnosticism 
about the causal hypothesis. In the words of its Chairman, Sir 
Clifford Jarratt ( 1977), 'it is appropriate for the health authori­
ties ... to look at the evidence and do the interpretation'. 
Tobacco was taken up as a case study in preventive medicine by 
the Parliamentary Expenditure Committee (1977), hearing 
representatives from all those concerned with smoking, includ­
ing the industry. It reported that 'none of our witnesses doubted 
that cigarette smoking was the main cause of lung cancer'. 

How is this shift in the tobacco industry's technical views to 
be interpreted? Is it that the causal hypothesis is..so palpably 
superior to the genetic one that even the industry has to admit 
it, or is it that, the political forces being what they were, the 
industry no longer needed the genetic hypothesis to defend its 
interests? This is, of course, the key question of the whole 
chapter. The answer, to be developed below, is the latter. The 
continuing technical debate shows that it was possible for any­
one who might wish to, to maintain a defence of the genetic 
hypothesis, without breach of scientific proprieties. The 
tobacco industry's refusal to adopt the defence can only be 
because its own position is so strong that it does not need to do 
so. This has now to be demonstrated. 

The hidden factor now appears: the Treasury, together with 
other revenue departments, receives a very large and easily 
collectable tax on tobacco, which provides a very useful 
regulator, demand for tobacco being very inelastic. The 

Smoking and Lung Cancer 13 7 
Treasury is obviously a very powerful political actor and has 
always been, behind the scenes, an ally of the tobacco industry. 
Right from the beginning, radical controls on smoking, such as 
banning of cigarettes, were simply not politically feasible 
because of the Treasury's influence, and were not seriously 
discussed. Government policy has always avoided rigorous 
controls by leaving the choice of whether to smoke to indi­
viduals, the government's task being merely to inform people 
of the hazards involved in smoking. 

A good illustration of the predominance of economics over 
health in the formulation of government policy on smoking is 
provided by the one attempt to co-ordinate policy in tllis 
area-a committee of officials from the Department of Health 
and Social Security, the Scottish Home and Health Depart­
ments, the Treasury, the Department of Trade and Industry, 
Customs and Excise and the Central Statistical Office, meet­
ing in 1971. Although their report was not published, it is 
known in some detail. There was no agreement on anti­
smoking policy except to recommend a more extensive 
campaign of health education. The benefits of reducing lung 
cancer (and other) deaths by a 20 to 40 per cent drop in cigar­
ette consumption are calculated in terms of lives saved, but 
a.g<li?st this in the balance is the extra pc;nsion paid to people _ 
living longer, an increase in demand for imports (worsening 
the balance of payments), a loss of tax revenue and increased 
unemployment in depressed areas of the country. To the 
extent that these calculations reflect thinking in the govern­
ment generally, the govermnent has accepted that cigarettes 
cause cancer, but economic considerations have prevented 
serious controls of the hazard. 

Attempts by government to impose controls on smoking by 
negotiating voluntary agreements have also strengthened the 
political position of the tobacco industry, indeed Popham 
(1981) talks of this being the industry's 'trump card'. Since 
1962 pressure has grown for more controls and the industry, 
through the Tobacco Advisory Committee, has negotiated a 
number of gentlemen's agreements with the Department of 
Health and Social Security. Advertisements on television 
before 9.00 p.m. were banned under a voluntary agreement in 
1962, although banned altogether by statute in 1965, followed 
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by negotiations on ways of informing the public of smoking 
hazards, the developments of tobacco substitutes and addi­
tives, more bans on advertising, promotion by coupons, and so 
on. Not only do the negotiations give the industry direct access 
to the government's thinking, and an official platform for argu­
ing about them, but they also provide the opportunity for 
accepting weak voluntary controls in place of stronger, legal 
ones. The 1971 negotiations over the printing of a health 
warning on tobacco products is a good example, for according 
to Popham (1981) a voluntary agreement to print a mild warn­
ing on cigarette packets was accepted, the government of the 
day in turn killing off a Private Member's Bill which threat­
ened much stronger warnings on all smoking products. The 
low impact of these warnings on cigarette sales, when they 
were eventually printed, is a reminder of the political impos­
sibility of imposing severe controls on tobacco, given the 
interests of the Treasury. In Royal College of Physicians 
(1977) the ineffectiveness of such warnings is sourly com­
mented on, and the whole exercise of voluntary controls 
attacked since 'it is inconceivable that the manufacturers 
would voluntarily agree to a warning that might affect their 
sales'. 

An important argument used by the industry in its negotia­
tions over controls on advertising is that advertisements do 
not encourage more people to smoke, they merely encourage 
those who already smoke to change their brand, perhaps to 
one with a lower tar and nicotine level. Against this, those who 
argue for stronger controls on smoking maintain that ad­
vertising should be limited because it does persuade some 
non-smokers into the habit. The Department of Health and 
Social Security which does not wish to offend the Treasury by 
imposing severe controls on advertising has often found the 
argument about brand swapping a useful escape route. 
Although only modest controls have been placed on the 
industry's advertisements, tobacco companies have found 
many ways round them, such as the sponsorship of sporting 
and cultural events, the naming of racing cars and the advertis­
ing of cigars bearing the same name as a cigarette which 
cannot be directly advertised. 

A further source of the tobacco industry's political strength 
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during this period has been the development of tobacco sub­
stitutes. After taking independent advice on the safety of the 
new products, Imperial Tobacco's 'New Smoking Material' 
and Courtauld's 'cytrel', eleven new brands of cigarettes 
containing a quarter tobacco substitute were marketed in 
1977. They were an instant and total commercial failure, at no 
small cost to their promoters; but apart from this the possibility 
of using tobacco substitutes must have strengthened the hand 
of the tobacco industry in the years leading up to the market­
ing calamity, from about 1966. There was even less incentive 
for the Department of Health and Social Security to offend the 
Treasury by placing severe controls on cigarette smoking if the 
problem was soon to be ameliorated with the introduction of 
safer substitutes for tobacco. A final element which gives addi­
tional strength to the tobacco industry is the diversification, 
initially into tobacco-related trades but later into food, beer, 
wines and spirits, packaging and plastics, engineering pumps 
and retailing. Friedman ( 197 5) suggests that at least some of 
this process was a direct reaction to the threat of more severe 
controls on cigarettes. 

All in all, therefore, the tobacco industry has never been 
seriously threatened by government controls on its products, 
through its alliance with the Treasury, the voluntary and nego­
tiated nature of the controls that have been imposed, the many 
way~ around controls on advertising and health warnings, the 
development of tobacco substitutes and low tar and nicotine 
brands of conventional cigarettes, and product diversification, 
which add up to a position of very great strength. The industry 
has never needed to attack the hypothesis that smoking causes 
lung cancer in order to defend its own interests, which 
explains its failure to attack the case made out by the theory's 
supporters i~ government and the medical profession and its 
neglect of the genetic counter-argument after the early 1960s. 
It is not that the causal theory was so firmly based on solid 
evidence that it was beyond attack or so superior to the genetic 
hypothesis that only cranks could remain unconvinced, for the 
technical debate between the two theories has been con­
tinuous since the first evidence linking smoking and lung 
cancer came to light. The tobacco industry's failure to fight the 
causal hypothesis is therefore a reflection of the political 
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forces operating in the determination of anti-smoking policies 
and not a surrender to a scientific hypothesis so firmly estab­
lished as to be beyond effective criticism. 

Analysis 
Formally, the acceptance of the causal hypothesis by the 
tobacco industry as well as the medical profession and govern­
ment has a low error cost for the industry. The difference to 
the world made by the acceptance of the causal hypothesis is a 
meagre one indeed: ineffective health warnings, a few easily 
overcome restrictions on advertising, anti-smoking literature 
and smoking bans in a few public places which do little to 
reduce sales, all of which impose only the most modest cost on 
the tobacco industry, which can therefore happily agree to 
accept the causal hypothesis, with a few reservations. Smoking 
policy has a very low sensitivity to the causal hypothesis­
accepting the hypothesis alters policy, but only very modestly. 
It is therefore quite appropriate for the industry to adopt a low 
level of criticism towards the causal hypothesis, which is 
exactly what we have found. The acceptance of the causal 
hypothesis in policy circles does not sustain bold, daring, chal­
lenging policies which severely threaten the interests ofsome 
of the actors in the game of policymaking. 

The story does not end here, however, for something needs 
to be said about the consensus in governm~nt about the 
correctness of the causal hypothesis from 19 57 to the present. 
Defenders of the conventional view that scientific results can 
sometimes be of importance in policymaking would pre­
sumably see the present case as a good illustration of their 
thesis, for scientific research appears to have led to a technical 
consensus that. smoking causes lung cancer, on which govern­
ment policy has been based ever since. On this view, the 
development of consensus in government about the best inter­
pretation of the findings linking smoking and lung cancer 
would be seen as a fair, balanced, unbiased rational assess­
ment of the evidence available at the time, despite the con­
tinued defence of the genetic hypothesis by a few cranks and 
misfits. This sanguine view is now to be questioned. It will be 
shown that the victory of the causal over the genetic hypo­
thesis in government cirCles was not the result of a fair fight 
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between them, rather that the process of policymaking was 
heavily rigged in favour of the causal view. Our suspicions 
ought to be aroused by the very short time taken for the 
consensus in government to emerge-only four to five years. 
Was this period really sufficient to demonstrate the superior­
ity of the causal hypothesis so dramatically that no rival could 
be seriously considered, especially when the longevity of tech­
nical debates on IQ and lead are recalled? 

Advice to government on the technical issues surrounding 
smoking and lung cancer wa~ domj11ated by . the medical 
prqt:~~s!gp., Key figures-various Ministers of Health, and 

'later Secretaries of the Department of Health and Social 
Security-were advised by bodies such as the Standing Medi­
cal Advisory Committee, the Central Health Services Council, 
the Standing Advisory Committee on Cancer and Radio­
therapy, which were qomi11atec:l by medical people, not 
forgetting the important role played by Sir GeorgeGodber, 
the medically qualified Chief Medical Officer to the Ministry 
of Health. Contact between the Department of Health and 
Social Security and the medical profession is close and occurs 
at every level, so it is hardly surprising to find the Department 
using these channels to learn about the connection between 
smoking and cancer. Later, this was formalized with the estab­
lishment in 1971 of Action on Smoking and Health (ASH), 
funded largely by the Department as a pressure group and 
advisory and co-ordinating body and again dominated by 
medical professionals, some of whom were responsible for the 
very influential Royal College of Physicians' second and third 
Reports. 

The close relationship between government and the medi­
cal profession unwittingly served as a filter against views un­
palatable to the profession, in particular the genetic 
hypothesis. There were at least four factors involved here. 
Having discovered the statistical link between smoking and 
cancer, the medical profession had a vested interest in the 
connection being causal, for then action against smoking 
would reduce deaths from cancer and the profession would 
receive kudos and status in exchange for this benefit to society. 
Should the connection be genetic, it is hard to see what action 
might be taken to reduce the incidence of lung cancer. 
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Secondly, the causal model fitted the medical profession's 
model of disease: bodies are healthy unless acted upon by 
external agents such as viruses, bacteria or the chemicals in 
cigarette smoke. In addition, the medical profession has a 
well-known bias towards action rather than inaction, summed 
up in the motto 'if in doubt-treat', for there is generally less 
risk in the erroneous treatment of a healthy person than in 
neglecting to treat a sick one. Action against smoking was 
therefore likely to have been favoured by medical workers, 
even though the evidence for the causal hypothesis could still 
be questioned. The last point predisposing the profession to 
accept the causal theory is that its rival, the genetic theory, was 

1 proposed as a deliberate challenge not just to the one case of 
! smoking and lung cancer,.but to the whole medical model of 

__ <:i,!sease. In its place, the defenders of the genetic view wanted 
to.seea· model which gave a far greater role to genes in the 
origin of disease. The view of the evidence on smoking taken 
by the medical profession must have been influenced by the 
threat implied in the genetic hypothesis. 

Scientists are human: there are of necessity all sorts of pre­
dilections, hopes and interests at play in the way evidence is 
interpreted. There is nothing extraordinary in the above case: 
the medical profession cannot be blamed for wanting to see 
the connection between cigarettes and health in a particular 
way. We generally hope, however, to find several groups of 
scientists taking different views of the evidence and arguing it 
out as best they may. The mythical unbiased scientist does not 
exist: the least we can do therefore is to pit the predilections of 
one against the biases of another. It was just this that was 
absent in the present case. Psychologists and statisticians were 
the main supporters of the view that smoking and the develop­
ment of lung cancer are linked genetically, and this is no acci­
dent, for such a view gives great importance to the statistical 
analysis with which both are familiar. But the biases of this 
group were not pitched against the biases of the medical 
profession, for the tobacco industry did not care to defend the 
genetic hypothesis. The causal hypothesis of the medical 
advisers of government therefore received no challenge. 
Whenever this happens, the unchallenged hypothesis always 
looks far more powerful an explanatory instrument than it 
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really is. One recalls here the theory of IQ defended by British 
educational psychologists which appeared hugely successful 
until challenged as the policy process rolled on. Research on 
the genetic hypothesis has, of course, continued in an aca­
demic environment, but how does this look from the point of 
view of government policymakers? Whatever the merits 
claimed for the hypothesis, the failure of the tobacco industry 
to defend it and fund its development must surely indicate 
how very weak it is. Its proponents are therefore seen as 
cranks-an inevitably consequence of scientific argument 
without power. There is therefore a serious bias in the policy 
process concerning smoking. It is not that the superiority of \i 

the causal theory silenced opposition, except for a few )! 
pseudo-scientists-the story that is traditionally told. Con- \(: 
sensus was reached not by the defeat of rival opinions in free 
and open critical combat, but by the suppression of the genetic 
hypothesis by means of the filter provided by the medical 
profession-a bias which the powerful tobacco industry did 
not need to correct. 

What effect did this bias in the assessment of rival explana­
tions of the link between smoking and cancer have on policy? 
Recalling th~ discussion in Chapter 4: a good policy demands 
a realistic appraisal of the uncertainties which surround the 
factual issues relevant to policy, but in the present case this 
was absent. The uncertainties surrounding the causal hypo­
thesis were understated while those surrounding its rival were 
exaggerated. The case which could be made outfor the causal 
hypothesis was far weaker than it appeared to the government 
and its medical advisers to be. Had the genetic hypothesis 
been examined with the seriousness it deserved, with appro­
priate attention given to the results of well-funded research, 
much might have been learned about the genetic influence on 
disease in general and lung cancer in particular. Research in 
this direction might have been very fruitful, offering as it does 
a striking contrast to the orthodox models of medicine. Our 
understanding and treatment of disease might have been 
deepened by such an exercise, much more attention being 
paid, for example, to the search for genetic markers of 
diseases, and to the amelioration of symptoms of diseases of 
genetic origin. In suppressing the genetic case for lung cancer 
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and cigarette smoking, the medical advisers to government 
and the medical profession in general ruled out what might 
have been a very fruitful line of inquiry, given the real 
uncertainties of the case. 

What appears to be a political success for the medical 
profession may in this way have been bought at great cost. The 
profession's aims of understanding and treating illness and 
promoting good health might have been best served by much 
more thorough attention to the genetic model of illness in 
general and to the genetic link between smoking and lung 
cancer in particular. Their understanding of lung cancer and 
other diseases and their treatment might have been improved 
by this research, with consequent benefits to the profession, an 
avenue cut off by their political victory over the defenders of 
the genetic hypothesis. 

11 Conclusions 

The Over-critical Model 

The principal conclusion of this work, from which the other 
points to be made in this chapter largely follow, is that the 
over-critical model of science applied to policymaking is a 
good account of reality. On this model, whenever science 
attempts to influence policy, three necessary conditions for 
efficient scientific research and analysis-autonomy, discipli­
narity and a low level of criticism-are immediately broken, 
leading to endless technical debate rather than the hoped-for 
consensus which can limit arguments about policy. The tech­
nical debate concerns the interpetation to be given to the exist­
ing body of evidence, but no matter how large this body may 
be, widely divergent interpretations may be maintained, mak-. 
ing argument practically endless. As debate continues, many 
long-settled technical issues are reopened for investigation, 
and attempts to definitely resolve one issue often succeed only 
in opening up many more technical issues for consideration; 
technical uncertainties grow rather than diminish as more 
research is done. Relevance to policy increases the level of 
criticism to which technical conjectures are submitted, and 
such criticism is even easier than usual since the loss of auto­
nomy and the weakening of disciplinary boundaries produces 
research results of poor quality. 

The over-critical model (described in Chapter 4) has been 
clearly instantiated in two of the case studies presented-lead 
(in Chapter 5) and IQ in the United States (in Chapter 8). A 
further supporting case has been given where, on a superficial 
level, a technical consensus existed about conjectures which 
appear relevant to policymaking, threatening falsification of 
the over-critical model. Closer analysis, however, revealed 
that the conjectures' influence on policy is really very slight, or 
even non-existent. The case is, of course, that of British educa­
tional psychology before the Second World War (Chapter 9). 
A second case which might falsify the over-critical model is 
smoking and lung cancer (in Chapter 1 0), where it seems that 
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policy against smoking in Britain is built around the accep­
tance of the technical conjecture of a causal link between 
cigarette smoking and lung cancer. But there is an ongoing 
technical argument about the connection between smoking 
and lung cancer which shows all the signs of debates in cases 
which fit the over-critical model, the difference being that 
technical debate has in the present case become detached 
from the policy process. It suits all policy actors to agree that 
smoking causes lung cancer, despite the technical arguments, 
leaving the opponents of this conjecture to be labelled as 
cranks. As in the case of educational psychology in Britain, the 
cost of such ready acceptance of a conjecture is the conjec­
ture's inability to influence policy. Policy is only marginally 
altered by the acceptance of the conjecture that smoking 
causes lung cancer, and so the over-critical model has resisted 
the falsification which a superficial examination of the case 
study threatened. To put things a little more formally: the 
over-critical model entails that there are no cases of technical 
consensus built up for a conjecture by free and open debate 
and inquiry, where the conjecture has a significant influence 
upon policy. Such conjectures have been searched for in all 
the case studies which have been presented, and yet none has 
been found. It must therefore be concluded that there is at 
least this much support for the over-critical model. 
· It should be noted that the over-critical model is at one and 

the same time descriptive of the influence of science on policy 
in the real world and prescriptive, giving guidance about how 
policy ought to be made-a double theme which runs through 
the whole work. In particular, the level of criticism which a 
conjecture receives not only varies with the use to which the 
conjecture is to be put, increasing with error cost, but the level 
of criticism ought to vary in just this way. It is rational to search 
vigorously for error when error is likely to be expensive; when 
mistakes are cheap, it is a waste of effort to be so scrupulous. 
The principle of relevance, holding that the degree of criticism 
received by a conjecture should reflect its use, therefore 
describes what goes on in the real world of policymaking, but 
also prescribes that, regardless of the real world, criticism 
should be adjusted to error cost. Cases where, for some 
reason, there is no attempt to criticize conjectures to which 
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policy is sensitive will, on this prescription, produce poor 
decisions, poor by the very standards and interests of those 
making them. 

The over-critical model tells us much about the intellectual 
status of science, which is exposed as a very tender plant, able 
to flourish under conditions of autonomy, disciplinarity and a 
low level of critical scrutiny. Only then can there be a con­
sensus about solutions to the puzzles of normal science. The 
organization of science ensures that when these conditions are 
met, progress can be astonishingly fast, with problems being 
solved at a truly impressive rate. But the price for this power 
must be paid. When the conditions are not met, when research 
is directed from outside on problems where disciplinary 
distinctions are blurred, and where any proposed solution will 
have a high error cost, consensus is quite impossible. The price 
of a super-efficient normal science is the impossiblity of scien­
tific research exerting any significant influence on policy 
decisions. 

Incrementalism 

It follows from the scepticism of the over-critical model that 
the myth of rationality is altogether unachievable, as was 
shown in the case of policy for the control of lead in the en­
vironment (in Chapter 6). Policy made in the way demanded 
by synoptic rationality makes enormous demands on scientific 
knowledge which, even without the problem posed by the 
over-critical model, are very expensive in terms of resources 
and time. The over-critical model is the final nail in the coffin 
of rationality, showing that, even with unlimited time and 
money, scientific research cannot be used to influence policy 
beyond the margin. Science cannot meet the demands made of 
it by upholders of the myth of rationality, nor by those who 
favour less extreme forms of the myth, such as mixed scanning. 

None of these problems is faced by the incrementalist view 
of policymaking, championed by Lindblom, which sees deci­
sions as the outcome of mutual adjustment between a group of 
partisans, each employing disjointed incrementalism to make 
his own decisions. Indeed, the chief advantage of the whole 
approach is that policy made in this way makes only the most 
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modest demands upon scientific research and analysis, a point 
developed in the discussion of policy for the control of lead (in 
Chapter 7). Scepticism about the power of science to assist 
policymaking therefore strongly favours incrementalism. As 
before, itis.imporJl:ll_lt to remember that incrementalism is put 
Jorwardat the same tirife as a-description ofa~tual practice in 
policymaking, and a prescriptive account ofhowpolicy ought­
to be made. The ways we have of making decisions seem to be 
successful, and their success can be explained by showing that 
the machinery of policymaking runs in something like the way 
that the ideal machine of incrementalism operates (in Chap­
ter 4). 

The merits of incrementalism may be restated in the light of 
this discussion. The distribution of power among a group of 
political actors with widely differing interests serves to limit 
the C()St of errors in policy decisions. Whereas a single power-

'1ul actor might attempt over-radical, even revolutionary 
changes which impose huge costs if they do not perform as 
planned, the need to form a coalition in support of any policy 
limits decisions to marginal changes which, even if they are 
wrong, are not expe11si.Y~lyso, Such damage limitation is the 

c customary logic behind incrementalist accounts of the policy 
process. The logic may now be rephrased. Policymakers tend 
to favour technical conjectures which support their favoured 
policy and therefore misperceive such conjectures in a sys­
tematic way, understating the intensity of the criticism with 
which the conjectures should be examined and overstating 
their performance in resisting criticism. A single policymaker 
is therefore condemned to adopt policies which are sensitive 
to such conjectures. Insensitivity is the desired property of 
decisions, however, because of the inescapable fallibility of all 
technical conjectures. Poor decisions are therefore likely to 
come from a lone policymaker, poor by the actor's own stan­
dards, because a distorted view of the policy's error costs will 
be taken. If money is required, or happiness, then more money 
or more happiness are likely to result from adopting policies 
which are insensitive to technical conjectures rather than 
policies which are sensitive to them. Having many actors, each 
convinced of a set of conjectures which it finds to its own taste, 
overcomes the problem. Each actor wishes to convince the 
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others of the truth of his own favoured conjectures, but failure 
is inevitable, provided that power is shared out more or less 
evenly. Policy must then be made by compromises between 
the actors, any compromise being highly insensitive to all tech­
nical conjectures. The machinery of policymaking thus 
ensures that the distorted perceptions of all the actors are 
automatically discounted and that the error cost of poli~yj~ 
less than it would have been had decisions beeiiieffto-just one 
actor. , : 

The Ironical Role of Science in PoHcymaking 

To say that policies ought to be, and are, insensitive to scien­
tific conjectures is not to say that there ought to beand. thgtt 
there ispo role for science at a1Iil1 decisipJJ::mak,ing. The case 
stuaf"oii~lead(irrChapter 7) shows how important it is to 
develop policy against a background of research thi9Y:gh_.­
w~c:_hany conjectur~ which;rriighrbe relev(].rit f()p611Cy_m(;ly g~,~' 

-'criticiz~cl,_Should one actor dominate the policy scene, then 
-his own favourite interpretation of the available data will go 
largely unchallenged. Whatever criticism may be made by less 
powerful groups will easily be described as the work of cranks 
anxious to bend scientific results to their own political pur­
poses. In this way, the interpretation of the dominant actor will 
look far more secure than it really is, so much so that it may be 
employed in policymaking without any serious reservations. 
Policy will then be highly sensitive to this particular inter­
pretation of the evidence, whereas good policy-good accord­
ing to the standards and interests,oKJh~ actorsjp the,p_olicy 
ggp;:rra-:::-is insensitive to all scientific conjectures. Unti(tlie' 
early 1960s, decisions on the control of lead in the working 
and general environment were dominated by the lead industry 
and their occupational hygienists, like Kehoe in America, who 
were happy to accept the threshold hypothesis that damage to 
health from lead occurs only when exposure takes the concen­
tration of the metal in blood above 80 f.,/, g/1 OOmL This greatly 
eased their work in operating a hygienic plant and also allayed 
any alarm there might have been from the general public 
whose blood lead levels would never exceed this threshold 
without some quite extraordinary event-such as eating paint 
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flakes or burning off leaded paint in a closed room day after 
day. Policy therefore came to be centred on the existence of 
this threshold figure. 

The threshold conjecture looked completely solid until it 
was undermined by researchers in other fields who became 
increasingly worried about the subtle effects of much lower 
levels of the metal on health, those to which the normal popu­
lation was frequently exposed. With hindsight, and after such 
argument, it now appears that the population considered by 
Kehoe and his fellow hygienist was so dissimilar to the general 
population, containing no children, no women, no old men, no 
male adolescents, no sick males, and so on, that nothing that 
might be said about the one can simply be said about the other. 
Even if the threshold hypothesis were correct for the working 
population, this says nothing about how lead might affect the 
wider population. Policy, and especially the disregard of any 
risk to the general public, was eventually seen to have been too 
sensitive to the threshold conjecture. A remedy would have 
been for other actors to conduct scientific research on the 
effects of lead on health on the general population much 
earlier, avoiding the dominance of the industrial hygienists. 
The argument between the hygienists and other researchers 

,.~Q!JldJll~p.J1~Y~-.l:lec;;n.,earlier and policy, being a compromise 
· between supporters of both views, would have done some­

thing of a suitably marginal nature towards ameliorating any 
effect of lead on the general population much earlier than 
actually happened. Policy would then have been less sensitive 
to the conjecture about thresholds. 

A further example is the case study on smoking (Chap­
ter 1 0), where the political scene is dominated by medical 
professionals who favour the conjecture that smoking causes 

1 lung cancer. Other scientists deny this, arguing for some sort 
of genetic connection between the two, but their case is not 
now supported by the tobacco industry, whose interests are 
best served by more or less admitting a causal connection. 
Having no policy friends to protect them and advertise their 
case, the dissenters are easily discounted as cranks. It was 
argued that this produced poor policy because nobody wished 
to take up the genetic hypothesis, which not only might be true 
in the present case, but also offers a general line of attack 
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against the medical model of disease. If the dissenters had 
more political support, their technical case would have to be 
taken more seriously and policy would have to be made by 
way of a compromise between upholders of the causal and the 
genetic hypotheses. 

.· The role of sCientific research and analysis is therefore not 
the heroic one of providing truths by which policy may be 
guided, but the ironic one of preventing policy being formu-

·.Jat~d- around some rival technical conclusioQs:\ Research on 
one hypothesis ought to cancel out research on others, 
enabling policy to be made which is insensitive to all scientific 
conjectures. The work of the researchers who become con­
cerned with lead poisoning in the general public eventually 
prevented Kehoe's threshold conjecture from guiding policy, 
and in turn Kehoe's conjecture prevented too much weight 
being given to the new research findings in the formulation of 
policy. That is, of course, a very far cry from the noble task 
traditionally allotted to science in the making of the policy, 
where tpr;; twin_ myths of rationality and the power of science 
intertwine so intimately. 

A final point for comment is that in the cases of lead and 
smoking where this balance has not been made, or was made 
only recently, we may speak of a bias in the policy process 
which matches the distortion of scientific research in favour of 
one conjecture against others. Bias in this sense is an objective, 
publically identifiable and publically remediable feature of the 
policyrnaking machine, not, according to traditional views, a 
subjective property of individual minds (Chapter 2). 

The Under-critical Model 

An important source of bias in policymaking has been 
described as the under-critical model where scientific experts 
defend and entrench existing agreements on policy by provid­
ing technical evidence which matches the political consensus. 
The clearest case is that of British educational psychology 
before 1950 (Chapter 9), whose theories of inherited IQ 
served the consensus on policy that education resources 
should be distributed in such a way as to favour middle-class 
children over those of the working class. On issues of political 
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conflict, theories of psychology maintained a respectful 
silence: wherever consequences relevant to policy were 
drawn, they always managed to agree with the existing con­
sensus on policy in the teaching profession, educational 
administration, and so on. When IQ tests were sold as aids to 
selection for various types of school at 11-plus, the key point 
was that the tests made the same selection of pupils as did 
existing means of allocating school places. There was no 
attempt to improve selection, for the news that teachers had 
been doing it wrong for years was a threat to their acceptance 
of educational psychology. But the example may not be typical 
in all respects. In particular, when the consensus on policy 
changed in the early 1950s, with the idea of comprehensive 
education without the need for an 11-plus selection procedure 
gathering more and more supporters, the collapse of the 
British educational psychologists was sudden and complete, 
as they tried to identify a new role for themselves in the com­
prehensive system. From this, it might be inferred that the 
ideas of the psychologists were merely an adornment to 
policy, and that they had no real influence in delaying the 
policy change from selection to comprehensive education 
when its time had come. Whatever opinion may be held on this 
point, it would be dangerous to generalize them to other cases. 
The change in consensus about the British educational system 
was swift and powerful, not resistible at all by the educational 
psychologists; but in less extreme cases, experts whose conjec­
tures serve a particular consensus on policy can in fact extend 
its life by absorbing minor episodes of doubt and criticism. 

In the light of the discussion in the previous section, it is 
clear that the under:<:;ritical!ll()del is detriment(ll to policy­
fil(lking;. The whole function of the scientific theories thrown 
up by the experts in such cases is to suppress criticism of an 
existing political agreement, for any attack must now be aimed 
at scientists as well as political actors. But good policymaking 
requires openness to criticism, in particular the ability to ques­
tion the technical evidence cited in support of a policy option. 
Without this, policy may well unwittingly be highly sensitive to 
some technical conjectures whose real uncertainties are 
disguised and therefore greatly understated. A technical 
consensus which supports an earlier political agreement does 
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exactly this-its conjectures seem very powerful, but only 
because criticism from rival technical perspectives is sup­
pressed. Anyone who is so bold to ask such questions 
threatens not only the theory but the political consensus which 
employs it. Alternatives to policy are not therefore explored, 
and in particular scientific research which might show the 
road to such alternatives is suppressed. 

The Extraordinary Case of the Dutch Bells 

A news article in the Scientific American of September 1985 
reports a troubling story from the Netherlands where ancient 
bells have been slowly changing their pitch over the last few 
years. Since many of the country's bells are hung in carillons, 
the problem is not confined to the experts of the bell-ringing 
world. Acid rain has been suggested as the culprit. Sulphur 
dioxide, created by burning fossil fuels, is thought to dissolve 
in the rainwater which fall on the bells, slowly dissolving their 
surface, and altering their pitch. We are told that more 
research on this strange pollution phenomenon is being 
undertaken by the Dutch authorities. For all its parochial 
aspects, the story contains many lessons about how policy 
problems with technical aspects should be conceived. The 
problem of the bells is presented as one whose solution 
requires first, the identification of the cause and second, the 
amelioration of the origins of the problem through some suit­
able instrument of policy. Should acid rain prove to be the 
cause of the loss of tuning, then something must be done to 
reduce the quantity and corrosiveness of the polluted rain 
which falls from the Dutch sky. This conception of the prob­
lem makes great demands on scientific research, indeed, ones 
which are quite impossible. Discounting the problems which 
arise from the over-critical model, even if a scientific con­
sensus on the acid rain conjecture could be achieved, it would 
consume a great deal of valuable resources, and take many 
years-during which time, what is to be done about the bells? 
Add to this the over-critical model, and the demands made of 
science are totally unrealistic. All the bells in the Netherlands 
would be dissolved and washed away to the North Sea long 
before any agreement could be reached about the causes of 
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the phenomenon. The conception of the problem is also politi­
cally naive, for even if the cause could be identified as sulphur 
dioxide emissions, these emissions might originate from 
places far beyond the jurisdiction of theN etherlands Govern­
ment, or if they are local, the emissions may be far too 
expensive to control, or control may be practically unfeasible. 
Learning this after years of expensive research into the causes 
of the carillon problem is a risk generated by a misperception 
of the problem. 

Incrementalists would present the problem as being one of 
bells going out of tune, not as an acid rain problem. If some ad 
hoc, scientifically mysterious, local, temporary, partial solu­
tion is available, all well and good, for it can be employed in far 
less time and at far less expense than science can uncover the 
causes of the phenomenon. Suppose that a layer of grease 
were laid over the bells as a remedy: it could be tried and tested 
in a couple of years in controlled experiments. If this did not 
work, all that would have been lost is a few pennies' worth of 
grease and a year or two of bells continuing to go out of tune, 
after which some other quick and cheap solution might be 
tried. Indeed, many may be tested at the same time. Should the 
grease remedy be successful, it is likely to be so only to a 
limited extent and perhaps only locally, but a partial solution is 
better than none, especially one which can be improved 
empirically, using different greases, different ways of applying 
them, and so on, quickly and inexpensively. Learning about 
the ability of grease to stop the loss of tuning in bells by trial 
and error is far quicker and far less costly than learning how 
sulphur dioxide emissions affect tuning. If expensive filters 
were built on the chimneys of local boilers to remove the sul­
phur dioxide at source, for example, not only would this take 
many years, but it would prove a huge mis-investment if it 
turned out to have no beneficial effect on the problem of the 
bells. To put the matter a little more formally: decisions about 
ad hoc remedies such as greasing the bells have a low error 
cost, making policy insensitive to the conjecture that greasing 
will ameliorate the tuning problem. On the other hand, 
controlling sulphur dioxide emissions has a very high error 
cost, making that policy highly sensitive to the conjecture that 
the tuning problem is caused by acid rain. Seeking solutions 
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like the former is a recognition that policy cannot be made 
to rest upon scientific conjectures such as those about acid 
rain. 

Science ami Policy-An Unhappy Marrige 

It is a commonplace in the extensive literature on the relation­
ship between science and policymaking that more and more 
decisions have to be made with a scientific element to them, 
that policymaking is increasingly concerned with technical 
issues. Two sources of this fashion seem to be important: 
people show an increasing willingness to couch the case in 
support of their favoured option in scientific terms, and scien­
tific research itself throws up more and more issues for the 
attention of policymakers-what Schmandt (1984) calls 
'scientific regulation'. The great success of the chemical indus­
try since the Second World War has necessitated the control 
of many hundreds of potentially hazardous substances in the 
workplace and beyond in the general environment, as the 
growth in pharmaceutical products has required similar inten­
sive regulation. During this period, concern for the environ­
ment has grown, adding to the technical nature of much 
policymaking. The assumption throughout the literature is 
that there are very special new problems caused by the need 
for policy to consider such increasingly technical issues. For 
example, in reviewing an extensive literature and before devel­
oping a number of studies to support their sceptical views, 
Hammond et al. (1983, p. 287) state that, 'Although the will 
to improve the use of scientific information in public policy­
making does not seem to be lacking ... , no satisfactory method 
for achieving this aim has yet been developed. Results of even 
the most dedicated attempts to improve such use . . . are 
widely regarded as having been disappointing.' 

The same conclusion is reached in the special edition of 
Science, Technology and Human Values (1984) devoted to 
regulation and science. 

But perhaps the problem is one of perception more than of 
reality. After all, what is the difference between settling a dis­
pute over the control of an industrial chemical, where the 
workers appeal to scraps of scientific evidence supporting their 
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view that it is poisonous, with the management denying this, 
and making policy on a matter far-removed from science-say, 
subsidies for farmers? Farmers will support their case by 
threats of food shortages in poor harvests, and opponents of 
the subsidy will deny the link, perhaps arguing that food 
imports could always prevent serious shortages of food at 
home. There is no time to settle the factual claims of the two 
parties, indeed they cannot be settled because there will always 
be an argument about whatever claims might be made in their 
support. Policy is therefore made by compromise, giving the 
farmers some of the subsidies they demand, but not all. Nor is 
there any way of checking that the policy has the desired out­
come. If food production is increased by subsidies, this will be 
masked so efficiently by changes in weather, farming tech­
niques and crops grown, that there will no way of picking out 
the effect of policy. Should there be no subsidy and should food 
shortages occur, there will be no way of knowing whether 
things would have been the least bit better had the alternative 
policy been implemented. Other agents who fear that their 
interests are threatened by the farming policy can enter the 
arena, urging a change in the policy itself, or can take some 
action to ameliorate its ill effects. Farm labour unions might, 
for example, attack subsidies to fanners if these appeared to 
lead to greater mechanization of farms, resulting in job losses, 
or they might fight for a wage subsidy themselves.., This little 
story is utterly routine: its like could be told a thousand times a 
day in every country. 

Now consider the more technical case of action taken to 
control a chemical hazard in the workplace. Evidence for and 
against the chemical's toxicity will be expounded by the 
workers, who seek its complete elimination, and by manage­
ment, who want to keep things as they are, but no consensus is 
possible, as the over-critical model shows. In any case, there is 
neither money nor time to wait for a scientific consensus even 
if it were· possible. A decision is therefore made by a com­
promise between the actors, perhaps banning the chemical for 
some uses but not others, or reducing its concentration to a 
half or one-third of existing levels. Should the policy work, any 
improvement in the health of the workers is almost certain to 
remain hidden, obscured by changes in the workers' eating 
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and smoking habits, or general lifestyle, and by changes in the 
work-force itself. Failure is likely to be just as impenetrable, 
the deterioration in workers' health being masked in the same 
way. If other actors feel that their interests will suffer from 
whatever compromise is effected, they may try to alter the 
policy directly, or seek other ways of remedying their prob­
lem. The manufacturer of the chemical, for example, may sup­
port the case of the plant's managers that the chemical is safe, 
or may seek new markets for the product. 

In reality, there is no difference at all between the two cases. 
But in terms of perception and expectations there is every 
difference. Our expectations about science are outraged in the 
second case: we are convinced that science ought to do better 
than this in informing policy. The answer is not to undertake 
some root-and-branch reform of the policy process, so that it 
can better utilize the discoveries of science, nor to seek for 
fundamental changes in the conduct of scientific research 
which would make its products more acceptable to policy­
makers; rather, our expectations must be adjusted to what 
science can really deliver to the decision-making process. It is 
to this end that the present book is dedicated. Cases like that of 
the chemical hazard in the factory are systematically mis­
perceived. Behind the claims and counter-claims of the 
workers and managers, locked in an inevitable clash of inter­
ests, stands science, neutral, objective, detached, disinter­
ested, and therefore able to elevate policymaking beyond the 
mean squabble for political advantage where it has stood since 
before the stone age. When the inherent limitations on the use 
of science in decision-making which this qook has laboured to 
elaborate are recognized, then perception must change. Mis­
perception of the power of science is buttressed by the myth of 
rationality which looks to science as the provider of the infor­
mation needed for efficient policymaking, whose influence is 
clear in the all too ordinary case of the Dutch bells discussed 
above. Without a moment's reflection, the solution to the 
problem of the bells' loss of tune is taken to involve the 
discovery of its causes through the application of scientific 
method. If such traps can be avoided, then policy involving 
technical issues can be seen to be the same in aU essential 
respects as decision-making on any other kind of issue-which 
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is the message of Chapter 7 -describing how policy on the 
control of lead in Britain has been made in exactly the same 
way as policy on anything anywhere else. 

But the story of misperception does not end here. Brickman 
(1984) has compared the use of science in policymakingin the 
United States and Western Europe, arguing that the extreme 
fragmentation and openness of American policymaking pro­
vides political actors with a much more severe problem of 
legitimating their power, for which reason science is often 
looked to lend political judgements an aura of objective 
authority. Policymaking in Europe, by contrast, generally 
involves bureaucratic actors who have adequate authority to 
suppress expressions of dissent in terms of constant bickering 
about the adequacy of the evidence on which their decisions 
are made. Committees of technical researchers and represen­
tatives of groups affected by the policy can therefore freely 
mix technical and political considerations as their discussions 
develop, and such groups are often very influential. Only the 
briefest statement of technical evidence generally needs to be 
made in support of policy decisions, unlike in the United 
States where a published scientific case can be crucial in gain­
ing credibility. The openness of the American political system, 
however, ensures that the opposition can attack the technical 
case, no matter how sophisticated, painstaking and thorough, 
often employing their own experts. The present work under­
lines Brickman's realization that the role allotted to science in 
American policymaking is one which it simply cannot fulfil. 
Huge resources are wasted in the production of technical 
tomes, and grave delays in policymaking occur in the gestation 
period. Worse, the political process is distorted, the real ques­
tions at issue remaining undebated and hidden while argu­
ments go on between a handful of qualified experts over 
minute technical points. Neither policymaking nor science 
acquire any credit from this double substitution of technical 
issues for political ones, and of experts for the real political 
actors. Science cannot provide the sort of legitimacy which 
actors in the policy drama so crave, and its inevitable failures 
weaken the political process as much as they lower the general 
standing of science in the wider community. 
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