Controversies, especially those that surround “early warnings” about impacts of a
technology or a large project, may be welcomed as an informal way of technology
assessment. This is not always recognized, because of ideals of consensus and context-free
rationality. An alternative, rhetorical perspective is presented on controversies and their
sociocognitive dynamics, in which interests and actor-strategies play an integral role
besides arguments and evidence. Because of such interactions, articulation of insights and
positions accurs, that is, social learning. Improvement of social learning has 1o take the
sociocognitive dynamics into account. Absolute standards and methods are impossible,
but one can take robustness of views as a realistic goal,
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While conflict and controversy occur in any society, contemporary
Western industrialized countries have become a special kind of con-
troversy, in which science and technology are an integral part of the
debate. Early warnings, like Rachel Carson’s book Silent Spring (on the
long-term effects of the use of chemical pesticides), are one example. In

P Y ——

Author’s Note: Discussions with Gerald E. Markle and James C. Petersen, and the
nospitality of the Center for Social Research, Western Michigan University, Kalamazoo,
MI, have been very important to the genesis of this article. Part of the research was funded
by the Office of Science Policy of the Dutch Ministry of Education and Science. Anearlier
version has been presented at the Conference on New Trends in the Sociology of Science
and Knowledge, Varna (Bulgaria), September 3-5, 1984, organized by the Research
Committee on the Sociology of Science of the International Sociological Assoctation, and
the Bulgarian Sociology Association. I am also grateful to a referee, whose critical
questions forced me to articulate and (hopefully) consolidate the argument further.

Knowledge: Creation, Diffusion, Utilization, Val. 8 No. 2, December 1986 349-371
© 1987 Sage Publications, Inc.

349

—_—



350  KNOWLEDGE: CREATION, DIFFUSION, UTILIZATION

other cases, scientific and technological expertise is drawn in as a
resource 1n contlicts about health hazards, or about the siting of a plant,
or about some large technological project. Science and technology are
important to the parties in a controversy, because they embody the
ideals of rationality and progress of Western societies, and confer
legitimacy. At the same time, the occurrence of controversies and the
impossibility of resolving them just by reference to scientific expertise,
or to “the facts,” threaten to delegitimate science, as well as traditional
conflict-resolution institutions (Mazur, 1981; Nelkin, 1984; OECD,
1979).

This article takes the position that science and technology-related
controversies are here to stay. Neither calling upon the good will of the
contestants, nor hoping for science to bring out consensus of its own
accord, will make them go away. But it is not necessaryto go to the other
extreme, and resign oneself to controversies as a minor, and sometimes
major, inconvenience of modern life. In a sense, it is possible to profit
from controversies. In many cases, controversies provide partly con-
flicting assessments of new technologies or of the impacts of actual or
proposed projects, that are further articulated and consolidated in the
course of a controversy. Thus, informal technology assessment occurs.

The present article develops a perspective on controversies that
allows a realistic analysis of such assessment processes, as well as
providing suggestions for their improvement. It will do so by discussing
two examples of controversies in order to bring out some general points,
and relate these points to insights from recent social studies of science.
The perspective obtained in this way is used to outline how social
learning may occur through controversies, especially early warning
controversies, and how such learning can be conceptualized. Then, the
further step can be taken to consider possible improvements to such
processes of informal technology assessment.

Rhetorical Analysis of Controversies

When smoking cigarettes became popular in the late nineteenth
century, it was criticized from different sides. Moral crusading even led
to the prohibition of cigarettes in a number of states in the United States
in the first decade of our century. Health hazards were predicted, but the
debate was primarily moralistic: Cigarette smoking would lead to bad



Rip /| CONTROVERSIES IN ASSESSMENT 351

habits, corruption and crime (or was a sign of such vices), and damage to
health was added as the inevitable punishment of such sins.!

The situation changed after the World War I, and even more after
World War II, when soldiers returning home provided a link between
cigarette smoking and courage and adventure, Cigarettes became part
of a lifestyle. Advertisements emphasize until today how smoking and
the good life go together.

In the meantime, medical data and insights started accumulating,
especially about correlations between smoking and lung cancer. The
controversy of the 1950s and 1960s was covered extensively by the
media. Government agencies stepped in, and at present many countries
require cigarette advertisements and cigarette packages to carry a
warning that smoking may endanger health.

There are a number of general insights that can be derived from the
controversy about cigarette smoking and cancer. The first point to be
made 1s that scientific knowledge, in this case in the form of epidemio-
logical data, has no impact by itself, but only when taken up by forceful
actors. Troyer and Markle (1983) describe such processes, for example
when the American Cancer Society argued for a cancer-link, against the
position taken by the American Medical Association, or when the U.S.
Surgeon General first commissioned a report on health hazards of
cigarette smoking and then, in 1964, carefully orchestrated the presen-
tation of the findings. The implication is that positions and interests of
such actors play a role, not just in the use they make of available
information, but also in the way research agendas are set through the
commitments and problem definitions they introduce and through the
selection of the points of contention in the controversy. In addition, the
points of contention and the research agendas shift over time because of
the evolution of the controversy. In its most recent stage, for example,
the smoking-cancer link is widely accepted and more general health
1ssues are discussed, especially in relation to the question of the rights of
nonsmokers. Now that nonsmoking departments have been created n
public transport, there emerges a need to justify such measures in the
face of criticism: A new health hazard is discussed and researched, that
of “passive” smoking. Thus, the dynamic of development of scientific
insights relevant to the controversy is never exclusively cognitive, It isa
sociocognitive dynamic, and the social influencesextend to the content,
and the distribution, of what we know and what we do not know about
smoking and health.?
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The second point follows from the first: If the dynamic is socio-
cognitive, 1t is of little use to attempt the resolution of a controversy by
relying on cognitive aspects alone. Presumptions like “If we only had the
state-of-knowledge laid out before us, we could make the best decision,
or at least agree where to disagree,” are of little practical value when the
state-of-knowledge cannot be given unambiguously. Not only are there
always many uncertainties in the “messy” science that is relevant for
controversial issues, but what is to be considered certain and what
uncertain is itself part of what is at issue. For example, epidemiological
data on the smoking-cancer link not only carry uncertainties, butfroma
traditional medical perspective they cannot provide proof of a causal
link (which requires the actual production of clinical symptoms). This
cognitive debate is inextricably bound up with the social dynamic,
because it is in the interest of the tobacco industry to emphasize
uncertainties in the smoking-cancer link, |

Not that traditional medical opinion is on the payroll of the tobacco
industry (although that also happens), but in the actual course of the
controversy such arguments will always have an impact on positions
and interests of contending parties, and receive criticisms and become
further articulated from the perspectives of the parties.

If a controversy is (more or less) resolved—this is the third general
point-—a certain view of the issue has become dominant, and widely
available: “Smoking is bad for your health, everybody knows that.” In
other words, if one wants to put forward the claim that there is a link
between smoking and cancer, little effort is needed to get the claim
accepted. On the other hand, the costs of going against the dominant
view may become so large that actors, although not convinced, may give
up the struggle. The U.S. Tobacco Institute, for instance, has stopped
presenting its dissenting view to the public. As an institute funded by
tobacco companies, it has a history of studies and information
campaigns to show the weakness of the smoking-cancer link. But since
such counter~-claims now only arouse hostility in the public aimed at, the
Institute has changed its strategy and started to emphasize freedom of
choice (for smokers) in its campaigns. Note that the new strategy further
consolidates the dominant view; “There must be a health hazard,
because not even the Tobacco Institute is arguing against 1t.”

The perspective on controversies developed here is rhetorical: not
truth, but impact is what counts, not substance, but sociocognitive
strategies and their outcomes should be the focus of the analysis.
However, rhetorical analysis does not assume that anything goes. True,
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views may be widespread and thus available in a (sub)culture just
because they are fashionable, and it will still be difficult to go against
them, Although the Tobacco Institute may describe the situation in this
way, rhetorical analysis would still say that the Tobacco Institute is
facing something stronger than a passing fashion. It is running up
against arguments, evidence, social alignments, interests, and cultural
values, many of them interrelated and therefore lending support to the
dominant view. Such a view will be called “robust.™

The difference between an only fashionable and a robust view is a
matter of degree, and perhaps also a matter of actual effort that actors
are prepared to exert. In both cases, the views are available in the
cultural repertoire, but with increasing robustness, the linkages between
elements of the view and with their context increase in number and in
articulation (and sometimes also in scope). For example, while the
smoking-moral degradation link was probably quite strong around
1900, the link with health hazards was only incidental, and there was ;j
little incentive to make it explicit and refine it. Since then, the relation
between smoking and moral degradation has not been further articu- i
lated, and at present it can easily be negated: saying so is sufficient. In |
contrast, to negate the smoking-cancer link now requires much effort
and time, because a heterogeneous network of arguments, social
alignments and interests has to be restructured. Robustness i1s thus a
feature of a network.4 -

As the examples already indicate, there are two important properties
of the networks of arguments, social alignments, and interests that
contribute to robustness: articulation and consolidation. Articulation
occurs when links are formed where there were none or else only weak or
latent ones. When a suspected relation, for instance, between a chemical
and health damage, is supported (or falsified for that matter), the
network becomes more articulated. Articulation is not limited to
scientific articulation: Cultural or political articulation is also possible,
for instance, when alliances are formed or made explicit, or when certain
value issues become detailed (as has happened in the fluoridation
controversy, where the relevance of the value of freedom of choice, and
the definition of fluoridation as forced medication emerged through the l
interactions during the controversy, and cannot be neglected anymore |
by the different parties). Consolidation not only indicates the solidity of i
linkages in the network, but also the type of solidity provided by
combination of elements of the network into one black-boxed unit (as in
the consolidated account of a large business firm). “Smoking is bad for
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your health”labels a black box full of medical research, debates between
health authorities and tobacco companies, accumulated impact of
advertisements and media coverage, and so on, and because all these
clements need not be specified anymore, the network becomes stronger
(provided the black box may remain shut). Consolidation may be the
outcome of actor strategies, as in the example of the Tobacco Institute:
When it stopped arguing against the smoking-cancer link, the black box
could function as a single unit in the network, with all the rhetorical
force that goes with that.s This example also shows that consolidation,
and the resulting robustness of a view, need not be consensual.

Robustness and Relativism

A robust outcome has been achieved in another controversy, on the
risks of recombinant-DNA research. The public debate has died down,
after its peak during 1975-1977, and the benefits of the new technology
are now at the center of the stage. Laboratory research is considered to
offer no special risks. Apart from information about the low survival
rates of manipulated micro-organisms (especially when “crippled”),
there is also a classification of experiments requiring procedures of
physical and biological containment of increasing strictness. ( The latter
amounts, in fact, to bureaucratic containment of risk).

Not only the acquired insights and the bureaucratic procedures, but
also the fact that the risks were estimated to be much smaller than was
thought originally, helped to create arobust view. These estimates have
been a strong argument to relax the guidelines for recombinant-DNA
research in laboratories, a step that further consolidated the view that
such research is safe. To query the safety now takes an extraordinary
amount of effort, it is difficult to get a hearing and critics run the (social)
risk of being labeled deviants. On the other hand, the safety view 1s so
easily available that it can be invoked without much attention to the
details of its support. A typical quote 1s

The NIH’s risk assessment program provided information on the long-
term consequences or r-DNA, and largely as a result of the NIH’s
assessments, the risk of r-DNA research appears to be considerably less
than initially believed, The remaining controversy concerns the risks
attendant the commercial exploitation of r-DNA technology. [ Wlad-
kowski, 1982: 134].
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The first statements are incorrect as they stand, but widely acceptable
(possible global defense of these statements is that 1f a risk 1s less than
initially believed, it must be (a) negligible, and (b) well-supported by
information on long-term consequences). There is hittle chance that
public debate will focus on risks of laboratory research again, also
because there are larger issues looming ahead (environmental release of
genetically engineered organisms; human genetic manipulation).

The safety view is a robust product of the recombinant-DNA debate
and the activities of the parties, but this does not imply that it cannot be
deconstructed. In fact, I am personally convinced that there are risks of
recombinant-DNA research that are being neglected and may lead to
accidents in the future. Therefore, I tend to spot gaps in arguments (as
above, in commenting on the quote), and find the interests and lobbying
of molecular biologists and some industrialists a likely explanation of
the neglect of risks. Rhetorical analysis of controversies is sometimes
taken to aim at just such explanations.

However, such an explanatory strategy assumes that somehow (by
the analyst, or a priviliged participant, or perhaps in retrospect, on the
basis of the view that has been accepted in the long run) it is possible to
identify what is the correct outcome, and explain deviations from this
outcome as products of interests and ideologies at work. But the analyst
of controversies should limit himself to identify robustness and trace the
processes that produce it. His own view of the matter (or a participant’s
view with which he identifies) may sensitize him to certain aspects, but
should not be part of his explanatory strategy. Such a methodological
requirement has been denoted as “methodological relativism,” or seen
as part of a “symmetrical approach,” thatis, one in which (presumably)
true scientific results should be analyzed and explained in the same way
as (presumably) false ones.” It is perhaps better, and more in line with a
rhetorical approach, to see the requirement as one of maintaining
distance, or anthropological “strangeness”™ (Lynch, 1982: 506-509).
Thus, the actual social position of the analyst, not just his methodo-
logical sophistication, comes into view. Formulated in another way:
using labels like “truth” (or “substantial argument,” or in other contexts
“important value”) with their absolute connotations, implies presenting,
and thus protecting certain parts of the controversy as unassailable. This
is a common rhetorical tactic of participants, as is its counterpart, to
label opponents’ arguments or positions as “ideological” or “biased” to
undermine their force. An analyst using such labels can become a

‘participant, in principle and often also in practice, and actually has to
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