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Faith in Science 

To make its research readily available to a broad audience, the 
Center for Philosophy and Public Policy publishes a quarterly 
newsletter: QQ.-Report from the Center for Philosophy and Public Policy. 
Named after the abbreviation for "questions," QQ summarizes 
and supplements Center books and working papers and features 
other selected work on public policy questions . Articles in QQ 
are intended to advance philosophically informed debate on 
current policy choices; the views presented are not necessarily 
those of the Center or its sponsors. 
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America is in love with scientists. The personal pres­
tige of research scientists is high, and science consis­
tently ranks toward the top of the list in polls survey­
ing the esteem in which we hold various institutions 
(with government consistently trailing behind). The 
Apollo space program remains, for many, the crown­
ing American achievement, the standard of success 
against which other aspects of American life are 
judged-and found wanting. (As in: "If they can put 
a man on the moon, why can't they fix the potholes 
on my street?") 

We tend not to blame scientists and engineers for 
the social and environmental problems that are the 
by-products of new technologies. Instead, we rely on 
the scientific community to tell us what the problems 
are and what can be done to remedy or prevent them. 
Increasingly the most pressing contemporary prob­
lems seem irreducibly technical and scientific. What 
should we do about acid rain? The answer depends 
on what combination of pollutants can be pinpointed 
as its cause. What technological advance can prevent 
future industrial disasters like the one in Bhopal or 
future famines like the one in Ethiopia? Even the most 
urgent question of all, how to avoid nuclear war, is 
seen to be scientific at its core . Are strategic defenses 
technologically feasible? How bad would nuclear 
winter be? What do the weapons do, and what will 
be left after they have done it?-technical questions 
all. 

We have an extraordinary faith that science can pro­
vide the needed answers, due, perhaps, to a picture 
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of scientists as detached from the world of conflicting 
values and competing in teres ts . Science seems a 
tou chstone of objectivity; whereas politicians are ac­
countable to their constituents, and o ft en to powerful 
interest g roups, scientists are acco untable o nly to the 
truth . Small wond er that opinion polls show that on 
technica lly intensive poli cy issues, most peo pl e be­
lieve that the fina l say should be left to the experts. 

Many of the thorniest controversies arise where 
there is scientific uncertainty, however, and it is not 
difficult to find scientis ts who will defend cla ims that 
lend support to opposing positio ns. Scientis ts and 
policy makers, o ften hoping that scientific progress 
will in the end dissolve the disputes, a re concerned 
in the mea ntime that our faith in the objectivity of 
science and the ultimate emergence of truth remain 
unshaken . Their goal is to sepa rate facts from values 
in these debates as much as possible, to isolate the 
scientific elements from the value qu estions, which 
are then left to the political process to resolve. 

According to this understa nding of the issues, tech­
nically intensive policy problems can be broken down 
into two distinct components: an "objective" technica l 
com ponent and a "subjective" policy component. The 
scien tific component is the province of the scientific 
experts, who lay out the facts: the nature of the prob­
lem and how it might be solved. The policy compo­
nent is where we weigh and assess riva l interests and 
struggle to formulate common values. 

This faith in scientis ts might be unwarranted , how­
ever, and the model of science it presupposes-sci­
ence as the detached quest for truth- has itself been 
challenged . Perhaps scientis ts are more like the rest 
of us than we have been willing to ad mit, and science 
more kin to the rest of human inte llectual endeavor. 
If this is so, perhaps scien tists should playa different 
role in helping to resolve policy conlroversies--differ­
ent, but no less essential. 

Overconfidence 

A large body of literature in the psychology of judg­
ment and decision making shows that people are strik­
ingly overconfident in their judgments . Over 95 per-

cent of us, for instance, think we are better than aver­
age drivers. While the same li terature shows that sci­
entists and engineers, particu la rly those skilled in 
dealing with risk and probability, a re somewhat more 
likely than the rest of us to rea lize these mistakes and 
correct for them, scientific experts by and large tend 
to be subject to the sa me biases as the rest of us . 

In one stud y on dam sa fe ty, a group of seven en­
gineering experts was asked to estimate how high the 
water level wou ld have to rise for a given dam before 
the dam would fail. They were asked to give a range 
of estimates such that they were 90 percent confident 
that the true failure height fe ll within tha t range. The 
surprising result was no t only that the seven estimates 
did not agree, but that when the dam later failed , not 
one of the experts' ranges of estimates included the 
actua l failure point. Such studies exhibit dramatically 
how the confid ence of experts--and our confidence 
in experts-<:a n be exaggerated and misplaced. 

It is perhaps natural that technica l experts should 
be especially prone to overconfidence in the area of 
their expertise, and in their own faith in science. Har­
vey Brooks, Professor of Technology and Public Policy 
at Harvard University, argues tha t scientists, of all 
people, can hardly be expected to be objective about 
the implications of their own research: "In practice, 
if an expert has any qualifications to deal with an 
issue at all , he or she can not really have a com pletely 
open mind .. An engineer who has chosen to de­
vote his or her career to the perfection of a particular 
technology is more likely to be skeptical of any evi­
dence of possible adverse effects of this technology 
than somebody less expert in that particular field. " 

The Intrusion of Values 

Scientists are like the rest of us in other important 
respects as well. UnaVOidably they filter their scientific 
judgments through their other attitudes, beliefs, and 
values. Brooks points out that even when experts 
agree on the facts, they can disagree on what the facts 
can be taken to prove. Some experts view a single 
finding of possible danger as sufficien t to trigger 
alarm; others defend new technology as safe until 
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General reactions to science and technology 

Reaction 

Excitement or wonde r 
Satisfa ction or hope 
Fear or alarm 
Indifference or lack of interest 
No opinion ..... . 

Percent 

23 
55 

6 
9 
7 

When science and technology cause problems, 
who is most at fault? 

Response 

Scientists 
Technologists and engineers 
Government decision-makers 
Business decis ion-makers 
Some other group ... 
No opinion 

Percent citing 

5 
7 

60 
14 
5 
9 

Source: Opinion Research Corporation, Princeton, N.J. 



. ! 

proven otherwise. Where the burden of proof is 
lodged often depends on a submerged policy agenda. 
Brooks observes: "Experts have their own political 
preferences, and if experiments or analyses point to 
conclusions or policies different from those with 
which the experts entered the discussion, they tend 
to demand a higher standard of proof than they would 
have if the available new evidence supported their 
starting position." 

"In practice, if an expert has any qualifications 
to deal with an issue at all, he or she cannot 

really have a completely open mind. " 

William D. Ruckelshaus, former administrator of 
the Environmental Protection Agency, agrees that 
"values appear as important influences on the out­
comes of risk assessment. " He cites as an example a 
National Academy of Science report which estimated 
that over the next 70 years the number of cases of 
bladder cancer caused by saccharin would be some­
where between 0.22 and 1,144,000! Since, as Ruckels­
haus comments wryly, "This sort of range is of lim­
ited use to the policymaker," scientists are under pres­
sure to opt for some narrower point on the spectrum. 
"Such choices," according to Ruckelshaus, "are influ­
enced by values, which may be affected by profes­
sional training, or by ideas about what constitutes 
'good science: and, of course, by the same complex 
of experience and individual traits that gives rise to 
personal values in all of us." . 

A different and more troubling problem is that "the 
facts" cannot be lifted directly from the scientific jour­
nals and plugged into the policy debate . They must 
first be expressed in a way that the public can under­
stand, and how they are expressed can affect-and 
distort-the policy outcome. No matter how "neutral" 
the scientific work is, there may be no neutral descrip­
tion of it that can be incorporated into policy discus­
sions. The psychological literature on decision making 
shows that people's preferences are often determined 
by the way a choice is described to them and can 
change under different descriptions that appear to be 
equivalent. For example, lung cancer patients face the 
option of treatment by surgery or radiation. In one 
recent study, statistics about the effects of these two 
treatments were presented to different groups of 
people, including lung cancer patients, students, and 
physicians. In all groups, the choices changed mark­
edly according to whether the expected results of the 
treatments were described in terms of the chances of 
living or the chances of dying. (And the most signif­
icant preference reversals were recorded among the 
physicians!) The seemingly trivial choice of terminol­
ogy significantly influences the life-and-death choice 
of treatment. 
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In policy debates, how the experts present the facts 
often has a good deal to do with what they want the 
policy outcome to be . Brooks gives a classic example: 
"the debate, just prior to the atmospheric test ban 
treaty of 1963, over the effects of nuclear bomb testing 
fallout. Those who favored testing expressed health 
damage estimates in terms of the increased chances 
of cancer for an individual exposed to fallout. Ex­
pressed as a fraction, such increases were minimal. 
The critics of testing, however, often expressed the 
identical facts in terms of the extra deaths that would 
occur worldwide within a period of fifty years ... as 
a result of current fallout . Such figures were very high 
and could be espeCially intimidating when quoted 
without comparison to other types of fatalities that 
occur randomly in large populations. How commen­
tators presented the same objective hazard often de­
pended on how they valued the societal benefits of 
the activity causing it. " 

There might also be situations in which any descrip­
tion of the facts is value-laden, and in such situations 
the bias might come in the very detachment that is 
sometimes associated with the model of science de­
scribed above. Douglas MacLean, Director of the 
Center for Philosophy and Public Policy, points out 
that simply knowing that some action or policy will 
result in the deaths of some people who would not 
otherwise have died does not tell us whether the act 
is murder, killing, allowing some people to die, or 
even saving lives. Many factors enter into the proper 
description of " the facts ," and so the language, say, 
of physics might be an utterly inappropriate way to 
describe the choice between two policy options. Thus 
MacLean cautions ihat "Some redescriptions of a 
choice situation . . . although equivalent in the sense 
of not altering the probabilities or outcomes, will 
nevertheless be rejected for social or even psycholog-

In policy debates, how the experts present 
the facts often has a good deal to do with 
what they want the policy outcome to be. 
. .. "How commentators presented the same 

objective hazard often depended on how they 
valued the societal benefits of the activity 

causing it. " 

ical reasons, because they are inappropriate and dis­
tort the problem." The two-stage model- first the "ob­
jective" facts, then the "subjective" policy context­
cannot deal with cases in which our understanding 
of the facts cannot be separated from the policy context 
in which they are embedded. 

The Objectivity of Science 

The deepest objection to this model, however, chal-
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lenges not the ability to separate the two stages of 
scientific input and policy output, but rather the objec­
tivity imputed to the first stage. What is it that scien­
tists do, it is asked, that is so much more objective 
than what the rest of us do, as social "scientists," 
humanists, ordinary citizens? 

The standard answer, so frequently assumed that it 
is seldom explicitly stated, is that scientists are in the 
business of discovering truth- in the words of 
philosopher Richard Rorty, " truth as correspondence 
to reality, the only sort of truth worthy of the name. " 
The idea is that there is a way that the world is, "out 
there," independent of human thought and desire, 
and this provides an objective standard against which 
scientific progress can be measured. Scholars in "soft­
er" fields, and policymakers in the midst of the polit­
ical fray, have no such clear and unbending standard 
against which to measure themselves. In ethics, poli­
ties, literature, there is no independent "way the 
world is." We make the ethical rules, work out the 
social contract by which we enforce them, create the 
works of art that illuminate them. 

Rorty, an influential critic of this view, suggests 
that, in our secular culture, science understood in this 
way acquires a religious dimension. "The scientist re­
places the priest. The scientist is now seen as the 
person who keeps humanity in touch with something 
beyond itself .... truth is now thought of as the only 
point at which human beings are responsible to some­
thing non-human ," 

But this attitude, and the underlying view that in­
spires it, are, according to Rorty, both mistaken. There 
is no "way the world is," independent of our investi­
gations into it, and by which we measure their suc­
ceS5-{)r at least it is not helpful to talk as if there 
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'The scientist replaces the priest. The scientist 
is now seen as the person who keeps humanity in 

touch with something beyond itself . .. " 

were. For we have no way of ever getting beyond our 
own constructed system of theories and beliefs to 
check the correspondence. We have no way of stand­
ing back from our view of the world and matching it 
against how the world "really" is . All we can do is to 
compare certain portions of our world view with other 
portions, and compare our world view with possible 
alternatives . The triumph of science, on Rorty's ac­
count, is not that it agrees with reality, but that scien­
tists have managed to agree with one another: " the 
presence of unforced agreement . .. gives us every­
thing in the way of 'objective truth ' which one could 
possibly want: namely, intersubjective agreement." 
But on this view, "'truth ' applies equally to the judg­
ments of lawyers, anthropologists, physicists, 
philologists, and literary critics. " There is, then, no 
special objectivity that the scientist alone can boast. 

"'Truth' applies equally to the judgments of 
lawyers, anthropologists, physicists, 

philologists, and literary critics. "There is no 
special objectivity that the scientist aJonecan 

boast. 

The Role of the Scientist 

What follows from our defrocking of the scientist 
as priest? Where will the scientist now fit into the 
policymaking process? One promising answer is that 
we should rely less on scientists to work alone dredg­
ing up and neatly packaging the facts--and rely more 
on scientists to work together with the rest of us for­
mulating and articulating our shared values . 

Barton J. Bernstein, professor of history at Stanford 
University, has looked at early research into the feasi­
bility of the artificial heart as an example of misplaced 
reliance on unaided and untempered technological 
expertise . Scientific and medieal consultants speculat­
ing in the mid-1960s reached extraordinarily optimistic 
conclusions about the prospects for developing a to­
tally implantable artificial heart. Twenty years later 
the most conspicuous success of the $200 million re­
search expenditure is the artificial heart implanted, 
with great media fanfare, in Barney Clark. Clark, 
Bernstein reports, "struggled through 112 painful 
days linked up to [a 350-poundJ console before he 
died-hardly a testament to technology triumphant." 

The experts' speculations were noteworthy for ig­
noring the possible psychological and social effects of 
the artificial heart on the recipient, the family, and 
the community, and the economic strain on the na­
tion's health care system. More surprisingly, they also 
"did not adequately explain four serious technological 
problems: those of developing appropriate biomate­
rials, a pump, and a power source, and of stimulating 
the autonomic nervous system." 

In 1972 a second committee appointed by the federal 
government considered the same set of problems-
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and came to very different conclusions. "This commit­
tee," Bernstein argues, "composed of people in fields 
such as law, sociology, ethics, and political science, 
proved more realistic, more probing, and less optimis­
tic about the artificial heart. " It defined "the profound 
ethical, economic, personal, and social problems" the 
first committee Sidestepped; moreover, it showed 
greater sensitivity to the technical problems as well. 
Bernstein concludes: "The contrast suggests the 
danger of allowing medical experts almost exclusively 
to shape policy." 

But if we give a less free hand to scien tific experts 
in "objectively" defining our policy options, at the 
same time we may be meting out a greater freedom . 
The scientist's priestly garb doubles as a straitjacket, 
and traditional notions of the scientist' s role may limit 
the contribution the scientist can make in the policy 
process. 

An instructive example is drawn from the relatively 
youthful science of ecology . Mark Sagoff, Research 
Associate at the Center for Philosophy and Public Pol­
icy, presents a dilemma ecologists face as consultants 
on environmental policy. Most ecologists believe that 
they have an important role to play in shaping policy 
by providing arguments and reasons for why we 
should respect and protect the integrity and health of 
fun ctioning ecosystems. But they feel that as 
ecologists they can promote environmental goals only 
by dredging up "hard," "objective" findings that show 
why these goals make good policy (i.e., economic) 
sense. 

Thus ecologists have felt driven to marshal every 
available scientific hypothesis that uncovers quantifi­
able benefits · to be derived from preservationist 
policies . Two that Sagoff cites as having been particu­
larly influential in mobilizing public support are the 
"outwelling" hypothesis-that salt marshes support 
an abundance of marine life by pumping a rich supply 
of nutrients into coastal waters-and the diversity/sta­
bility hypothesis-that a diverse collection of species 
contributes to community stability, and, conversely, 
that a loss of any individual species increases the risk 
of ecosystem collapse. Unfortunately, both hypoth­
eses are highly dubious and counterexamples to both 
abound. But ecologists have been reluctant to disavow 
these hallowed creeds for fear of forfeiting all leverage 
in lobbying for environmental protection. 

A way out of the dilemma is available, however, 
which Sagoff endorses. It is to realize that the task of 
ecologists is not just to draw up scientific-sounding 
arguments for the economic benefits ecosystems can 
produce. As ecologists, as scientists, their task is also 
to find "a vocabulary or conceptual framework 
that helps us to evaluate not simply to control, to 
appreciate not simply to manipulate, to protect not 
just to manage." Our society recognizes-and has 
codified into law---ethical, cultural, and aesthetic 
reasons for protecting the natural environment, and 
Sagoff's point is that the scientist- as scientist- has 
something to say about these as well. The ecologist's 
professional expertise gives him a special va ntage 
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point for making sense of notions such as the "health" 
and "in tegri ty" of ecosystems, and he can participate 
in the policy process by helping us to define and in­
terpret these goa ls. This task is just as objective, and 
just as properly scientific, as the task of collecting data 
and making predictions . 

Conclusion 

Our goal, then, is to both retrench and enhance the 
scientist's role in policymaking and to make room for 
the fuller participation of social scientists, humanists, 
and the lay public at all stages in the policy process. 
Brooks concludes, "Perhaps the principal lesson from 
our experience w ith the interaction of experts and 
laymen in public policy decisions of high technical or 
scientific con tent is the need for greater introspection 
into the nontechnical values and preferences that af­
fect both the selection of evidence and its interpreta­
tion by all the participants, both laypersons and ex­
perts." We need a frank, open , public discussion of 
these values and preferences, in which both experts 
and the public can participate. We will be better citi­
zens for such a debate, and the poliCies that emerge 
from it will be better policies. 
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