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Minerva 10(2): 209-222 (19740

Science and Trans-Science

ALVIN M. WEINBERG

MucH has been written about the responsibility of the scientist in resolving conflicts which arise
from the interaction between science and society. Ordinarily the assumption is made that a
particular issue on which scientific knowledge is drawn into the resolution of a political
conflict—for example, whether or not to build a supersonic transport (SST) or whether or not to
proceed with a trip to the moon—can be neatly divided into two clearly separable elements, one
scientific, the other political. Thus the scientist is expected to say whether a trip to the moon is
feasible or whether the SST will cause additional skin cancer. The politician, or some other
representative of society, is then expected to say whether the society ought to proceed in one
direction or another. The scientist and science provide the means; the politician and politics
decide the ends.

This view of the role of the scientist, and indeed of science itself, is, of course, oversimplified,
in particular because even where there are clear scientific answers to the scientific questions
involved in a public issue, ends and means are hardly separable. What is thought to be a political
or social end turns out to have numerous repercussions. the analysis of which must fall into the
legitimate jurisdiction of the scientist, and each of these repercussions must also be assessed in
moral and political terms; or what is thought to be a scientific means has non-scientific implica-
tions which also must be assessed in these terms. The relationship between the scientist and the
politician is thus far more complicated than the simple model described above.

In this paper I shall be concerned with a somewhat different aspect of the relation between
scientific knowledge and decisions on social questions. Many of the issues which arise in the
course of the interaction between science or technology and society—e.g ., the deleterious side
effects of technology, or the attempts to deal with social problems through the procedures of
science—hang on the answers to questions which can be asked of science and yet which cannot
be answered by science. 1 propose the term trans-scientific for these questions since, though they
are, epistemologically speaking, questions of fact and can be stated in the language of science,
they are unanswerable by science; they transcend science. In so far as public policy involves
trans-scientific rather than scientific issues, the role of the scientist in contributing to the pro-
mulgation of such policy must be different from his role when the issues can be unambiguously
answered by science. It will be my purpose to examine this role of the scientist. and particularly
to explore the problems which arise when scientists can offer only trans-scientific answers to
questions of public [210] policy in situations in which laymen, politicians, civic leaders, etc.,
look to scientists to provide scientific answers.

Examples of Trans-Scientific Questions

Biological Effects of Low-Level Radiation Insults: Let us consider the biological effects of
low-level radiation insults to the environment, in particular the genetic effects of low levels of
radiation on mice. Experiments performed at high radiation levels show that the dose required to
double the spontaneous mutation rate in mice is 30 roentgens of X-rays. Thus, if the genetic
response to X-radiation is linear, then a dose of 150 millirems would increase the spontaneous
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