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* ABSTRACT

Science and technology can be used and developed to support nonviolent
struggle as well as military struggle. By examining what science and
technology is likely to be useful for nonviolent action, a set of priorities for
disciplinary fields, research projects and methods of research is obtained
that is quite different from those associated with military priorities. This
case study illustrates the value of studying not just the science and
technology that exists but also the science and technology that might exist
in different social structures.

Science, Technology and Nonviolent
Action:

The Case for a Utopian Dimension in the
Social Analysis of Science and Technology

Brian Martin

Military interests have long exerted a strong influence on the
development of science and technology, especially since World War
I1.! Military funding is the immediate stimulus for studying certain
fields, such as cryptography and nuclear physics. It is also the
reason why particular technological artefacts, such as tanks and
nuclear weapons, have been constructed. The military exerts influ-
ence on science and technology not only through direct funding but
also indirectly through influence on what areas scientists think
worth researching, and what problems they think important. The
relationship between scientists and the military is not one-way:
many scientists are eager to devote their skills to military ends.?

In spite of the enormous scale of military research and develop-
ment and its obvious impacts on science and technology, there has
been relatively little social analysis of this process compared to
studies of what scientists call ‘pure science’. Furthermore, even
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within the relatively small literature on sociology of defence®
science and technology, almost all the attention has been on what
exists rather than on what might exist. In other words, alternatives
to the military have been ignored.

In this paper, I describe one such alternative: ‘social defence’ —
which can be defined as nonviolent community resistance to aggres-
sion — and some of its implications for science and technology.
Studying the ways that science and technology might aid social
defence provides a range of insights that are unobtainable by
studying military science and technology. Firstly, and most ob-
viously, such a study gives some practical suggestions for improv-
ing social defence. Secondly, it provides insight into the ways that
the military has shaped science and technology, by offering an
alternative scenario for their shaping.® Thirdly, it provides an
example of a different approach to the social analysis of science and
technology. Instead of studying only what is, this approach is based
on studying also what isn’t and what could be: in other words, it
offers a utopian dimension.

The next section provides a brief overview of social studies of
military science and technology and their limitations. Then I de-
scribe ‘social defence’, and give some illustrative findings concern-
ing the kinds of science and technology that would serve a system
of social defence. The final section deals with implications.

Social Analysis of Military Science and Technology

The world’s militaries support something like one quarter to one
half of all scientists and engineers.” In a number of fields, from
weather research to computing, the military has long provided a
substantial fraction of research funding. Military-inspired investiga-
tions are found in obvious areas, such as ballistics and nuclear
weapons, and quite a few less obvious areas, such as gravitational
anomalies and the psychology of groups.

To what extent has science and technology been shaped, influ-
enced, oriented, hindered or accelerated by military funding and
priorities? There are at least two ways to address this question. The
first is to look at the paths by which generic areas in science and
technology, such as particle physics or microelectronics, have been
influenced by military funding and priorities. In all but a few cases
it is difficult to trace a direct military influence, partly because of


http://sss.sagepub.com/

Discussion Paper Martin: Science, Technology & Nonviolence 441

the inherent difficulties in establishing such causal connections, and
partly because academic and commercial influences are usually
much stronger.

A second way to approach the question is to look at specific,
detailed deployment of knowledge and hardware. Consider, for
example, a tank. It is the result of military planning, funding, testing
and so forth. If militaries did not exist, it seems unlikely that tanks
would exist. So, in this sense, the military has an overwhelming
influence on this technology.® Similarly, certain specific inscriptions
of scientific knowledge — such as the computer programs used to
calculate trajectories for precision-guided munitions — are directly
attributable to military planning, funding and testing, all in the
context of an overall military operation. When it comes to the
details of actual artefacts and knowledges-in-use that are part of
military operations, it is easy to see the influence of the military on
science and technology.

Scholars interested in social shaping mostly use the first ap-
proach, tackling the intellectually challenging task of seeking to see
military influences on generic areas of science and technology,
usually with a focus on ‘basic’ science. This is a reasonable
enterprise, but it should not obscure the all-too-obvious shaping of
artefacts and knowledges which is, perhaps, seen as so obvious as
not to be worth investigating. It should be noted that to refer to
‘basic’ science is to prejudge the assessment, since ‘basic’ science is
normally assumed to exclude those areas of science which are close
to applications and in which the influence of groups such as the
military is obvious and direct.”

Social analysts have given relatively little attention to the military
role in science and technology, at least compared to the importance
of the military in their funding. It is not the aim of this paper to give
a comprehensive overview of social science research on science,
technology and the military.® For my purposes here, it is sufficient
to comment on a few characteristic works and make some general
points.

The book Military Enterprise and Technological Change, edited
by Merritt Roe Smith, primarily deals with the history of science
and technology as they have been linked to the military.” For
example, there are chapters entitled ‘Technological Innovation and
Organizational Change: The Navy’s Adoption of the Radio,
1899-1919°, and ‘Ford Eagle Boats and Mass Production during
World War I’. One chapter departs from this historical approach:
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David Noble’s critique of command systems of production in
military enterprises and their bias against the working class.!” Noble
is the only author to put his values clearly on the line.

In the Autumn 1990 issue of Science, Technology, & Human
Values, there is a special section with five articles on ‘Technology
and the Arms Race’.!! The approach here is that of political science,
with examinations of international politics, national security bu-
reaucracies and arms manufacturers. Most of the authors appear to
oppose the arms race and to favour reforms to control it. For
example, Sanford Lakoff and W. Erik Bruvold, in the lead article,
argue that ‘[gliven political will, even the qualitative arms race is
amenable to control’.'?

In his book Inventing Accuracy, Donald MacKenzie provides a
sophisticated account of the development of the missile guidance
technology, and of debates over missile accuracy.!* His analysis is
constructivist: he takes pains to show the complex interaction of
social and technical factors that led to the stabilization of particular
knowledges and artefacts. MacKenzie hopes that his analysis will
contribute to thinking of a world with no nuclear weapons.

These three selections of scholarship represent some of the
approaches to military science and technology, generally following
the disciplinary fields of history, politics and social construction of
technology. In every case the researchers aim to provide insight into
the social dynamics of military science and technology, whether it is
the process of military innovation, public controversy over partic-
ular weapons, the macropolitics of weapons systems funding and
deployment, or the micropolitics of creating or refining a theory or
artefact.

How are these and other contributions in this area to be judged?
The usual approach would be to rely on scholarly criteria, looking at
the accuracy of information, the cogency of arguments, the sound-
ness of theoretical frameworks, and the fruitfulness of the treat-
ments for further research. But for my purposes here, it is appro-
priate to take a step back and ask: what is the point of doing this
research? Is there any insight in these studies that would aid
practical action in the world relating to military science and technol-
ogy? For example, social analyses might be able to help improve
the effectiveness of the military, by improving military technology
(which has, of course, social dimensions), military organization or
the legitimation of the military. Military establishments do draw on
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the work of social scientists, and in turn have had an impact on
certain social science agendas and theories.'*

Alternatively, social analyses might be able to help counter the
effectiveness of the military, or to develop alternatives to it. My
assessment is that little of the scholarly literature in this field has
practical value to those seeking alternatives to military methods.
One reason for this is that the research is written for other scholars
and, in terms of style and content, is neither easily accessible nor
oriented to practitioners. Peace movements — for example, as
judged by movement publications — take little note of academic
research, including research published in scholarly peace studies
journals.'?

To ask about the practical use of studies of military science and
technology is to adopt a criterion for evaluation different from the
usual scholarly ones. Nicholas Maxwell has argued that most
scientific and scholarly work is based on the ‘philosophy of knowl-
edge’, which assumes that knowledge is of value in itself. Maxwell
argues that the philosophy of knowledge should be replaced by a
‘philosophy of wisdom’, in which science (including social science)
is directly geared to solve major problems facing humanity, such as
poverty, repression and war.'® Maxwell’s framework provides an
effective way to analyze the social studies of military science and
technology. Most of these studies are founded on the philosophy of
knowledge: they seek greater insight into the dynamics of science,
technology and the military, without building their analysis around
an explicit social goal. The authors may hope, as MacKenzie and
some of the others clearly do, that after gaining greater knowledge,
it can then be used for the benefit of society. But because the
frameworks for building knowledge are not engaged with the actual
projects for social benefit, these hopes are usually futile.!” David
Noble’s essay, built on a clear commitment, is an exception to this
pattern, and would fit into Maxwell‘s ‘philosophy of wisdom’. But
to talk about a philosophy of wisdom is inherently contentious,
because there are obvious disagreements about paths to a better
world. Advocates of military strength argue that deadly weapons are
essential to defend free societies from aggression. This is the usual
rationale for doing military R&D: the responsibility for using the
results is left to political leaders who are assumed to serve the
national (and indeed the human) interest.

Contrary to this position, the stance taken in this paper is that
‘wisdom’ in present-day society lies in the search for alternatives to
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war and the military. Military systems are responsible for the deaths
of hundreds of millions of people, continue to be involved in
numerous wars today, and are the major agents of political repres-
sion around the world. There are various alternatives to war and the
military, and various paths to these alternatives, including conflict
resolution, education and social justice.'® Each of these alternatives
can be aided by suitable science and technology and by social
analyses of science and technology, as well as by social analysis
directly. To pursue the argument, one particular alternative is
discussed here: social defence.

Social Defence

‘Social defence’ can be defined as nonviolent community resistance
to aggression as an alternative to military defence. It relies on
methods such as strikes, boycotts, refusals to obey, rallies, sit-ins
and setting up alternative institutions. It is also known as ‘non-
violent defence’, ‘civilian defence’ and ‘civilian-based defence’.'
This section gives a brief overview of nonviolent action and social
defence, before discussing the relevance of science and technology
to them.

Nonviolent action has been used for centuries as a method of
struggle against repression and aggression. The key figure who
forged nonviolent action into a conscious method of social struggle
was Mahatma Gandhi, whose campaigns and writings stimulated a
number of thinkers and activists to explore nonviolence as a
systematic alternative to violence.”’ But it was only in the 1950s
that nonviolent action was proposed as a pragmatic, full-scale
alternative to military defence, most prominently by Stephen King-
Hall, a writer and former British naval officer.?! Since then, the idea
of social defence has been taken up by a number of peace re-
searchers,” and has played a significant role in peace movements,
especially in western Europe.

There are a number of historical case studies often raised to
illustrate the potential of nonviolent action. In August 1968, War-
saw Pact forces invaded Czechoslovakia to put a stop to an easing
of repressive rule — to what was called ‘socialism with a human
face’. The Czechoslovak military did nothing, realizing that armed
resistance was futile; Western military forces also did nothing. But
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there was a spontaneous nonviolent resistance by the Czechoslovak
people. They rallied in the streets and tried to win over the invading
soldiers, often with success. The radio system broadcast resistance
messages, called a Czechoslovak Communist Party Congress, and
counselled nonviolence. Although the most active phase of resist-
ance lasted only a week, it took eight months before a puppet
government could be installed. Furthermore, the nonviolence of the
resistance highlighted the justice of its cause, and severely under-
mined the commitment of western communist parties to the Soviet
Union.?® There are also a variety of other examples, including the
collapse of the Kapp Putsch in Germany in 1920,%* nonviolent
insurrections that toppled dictatorships in Guatemala and El
Salvador in 1944,% the ending of the Marcos dictatorships in the
Philippines in 1986 through ‘people power’, and the collapse of
eastern European regimes in 1989.26 Such examples cannot prove
the effectiveness of nonviolent action, but they do indicate its
potential. Social defence cannot be guaranteed to succeed, but
neither can military defence.

At first, nonviolent action may seem counterintuitive. How can
nonviolence be as effective as violence? The key is to look at the
degree of commitment of various individuals and groups.?’ Vio-
lence tends to polarize a conflict, and each side’s violence provides
a justification for the other’s. Nonviolent action, by contrast, is more
likely to win supporters, especially when violence is used against
nonviolent protesters. Furthermore, third parties are more likely to
support a cause whose supporters are willing to suffer without
violent retaliation. This is why aggressors try to paint those they
attack as violent, as in the case of police use of agents provocateur,
Hitler’s propaganda about the Reichstag fire, and US President
Lyndon Johnson’s use of the Tonkin Bay incident to justify increas-
ing US military involvement in Vietnam.

Although there have been many historical uses of nonviolent
action and there is a large literature on nonviolent action, no society
has yet organized itself systematically for social defence. A few
political parties, such as the German Greens, have put social
defence on their platforms, a few European governments have
sponsored studies into social defence,?® and a few activist groups
have carried out investigations.” Mostly, though, social defence has
remained an idea.

What exactly are the threats against which social defence is
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needed? To begin with, at any given time since World War II there
have been some two dozen wars being waged in the world, most but
not all in the Third World. These wars are supported by a vigorous
trade in weapons and organized training in military techniques,
mostly provided by governments and corporations from the leading
industrial powers, especially the United States. Nonviolent methods
of deterring or resisting the aggression in these wars are of im-
mediate interest to the people involved. As well, people from other
countries can help by providing ideas and material support for
nonviolent struggle, as already occurs on a limited scale.

Few of the major industrial powers have come under attack
themselves since 1945, but this is not an impossibility. There was
no European-wide war for nearly a century after 1815, but this did
not mean the danger had disappeared. A nuclear war, intentional or
accidental, remains a possibility so long as nuclear arsenals exist.
Furthermore, many conventional weapons, such as fuel-air ex-
plosives (used against Iraq in 1991), are nearly as destructive as
small nuclear devices.

Another major threat is military dictatorship. A considerable
fraction of the world’s governments is directly or indirectly in
military hands. Armies are far more likely to be used against a
country’s own people than against enemy troops. Military rule is
bolstered by technologies for torture and social control — the so-
called ‘technologies of repression’ — which are mainly researched,
designed and manufactured in countries such as the United States,
Russia, Britain, France and Italy, and exported to Third World
governments.* In many industrialized countries, a military takeover
may be unlikely, but the possibility cannot be rejected entirely.
Military coups have occurred in countries such as Poland and
Greece, as well as in numerous countries in Latin America, Africa
and Asia. Martial law is a significant possibility in the aftermath of
a major nuclear crisis.’!

Social defence is relevant to all these threats. The conventional
justification for military forces is to defend against foreign military
threats. If military defence is to be eliminated, then some method of
defence will be required; a large component of the literature on
social defence addresses conventional threats.’> A deeper analysis
of the role of military forces is that their major function is to
maintain the power of dominant political and economic interests.*
Even when there is no external threat, militaries are ‘needed’ to
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thwart popular challenges to current ruling groups. In the case of
military dictatorships, the military is the ruling group. Social de-
fence is an appropriate means of resisting military impositions.
Needless to say, military forces, however useful for defence against
foreign enemies, are the cause rather than the solution to the
possibility of a military coup.

Nonviolent action has received increasing attention in the past
several decades. One major factor has been the dramatic expansion
in the planned use of methods of nonviolent action, especially in
environmental campaigns, spread through workshops by members
of Movement for a New Society and others.*® A number of in-
stances of nonviolent resistance, such as the toppling of the dictator-
ship in the Philippines in 1986, the Palestinian intifada of 1987-93
and the collapse of communist regimes in Europe in 1989, have
received enormous attention. In addition, a number of Third World
liberation groups, having seen the failure and counterproductive
results of armed struggle, have begun exploring nonviolent op-
tions.>> While it remains true that the average reader of the mass
media may have little feeling for the use or potential of nonviolent
action, in activist circles interest is as great as it has ever been. The
collapse of the communist bloc has aided this process considerably,
since many Marxist groups in both the First and Third Worlds have
long been advocates of armed struggle, and often intensely hostile
to proponents of nonviolence.

Although the amount of organized nonviolent action has in-
creased considerably, it is still mainly carried out by small groups.
Most society-wide uses of nonviolent action — the sort needed for a
social defence system — have been largely spontaneous, as in
Czechoslovakia in 1968. In such cases there has been no planning,
mobilization, training or preparation of infrastructure. By contrast,
military forces have the advantage of substantial funding, consider-
able staffing, legal sanction, training and cooperation from many
sectors of the economy. If social defence were supported in such a
style, it seems plausible that its effectiveness would be greatly
increased.

One aspect of this is science and technology. Decades of military-
oriented R&D have produced an awesome array of weapons, as well
as knowledge and methods for other aspects of the military mission.
If an equivalent R&D commitment to social defence was made, no
doubt its mission could be equally well supported. Or could it?
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Mary Cawte and I carried out an investigation of how science and
technology might support a system of social defence.’® A survey of
the literature on social defence reveals that this topic has been
virtually untouched: the primary exception is a set of suggestions by
peace researcher Johan Galtung.’’ Similarly, the scientific and
technological literatures make no mention of social defence. It is
only in the social sciences, especially in political science and social
psychology, where an occasional analysis of nonviolent action may
be found.®

Since, in principle, every field of study could contribute to social
defence, we established priority areas for investigation by setting
out key areas important to a social defence system. These can be
classified as follows:

Positive factors

Psychological and organizational factors

* morale, unity, will

* knowledge, education, understanding, analysis, strategy, tac-
tics, evaluation

* coordination, decision-making, organization, leadership

Physical infrastructure

* communication
* survival: food, clothing, shelter, energy, transport, health
¢ industry, production, economics

Other factors

¢ skills (including direct disarmament)
¢ self-reliance

e allies

* constructive programme

Negative factors

* anti-nuclear weapons (countering the threat and effects of
nuclear weapons)
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* anti-biological weapons
* anti-chemical weapons
* anti-conventional weapons

This list was compiled with advice from a few nonviolence schol-
ars. It is impossible to give weights to these factors in terms of their
importance, since there is no theoretical framework available for
this purpose. Nevertheless, a general ranking is possible by looking
at studies of nonviolent struggles. Undoubtedly the greatest atten-
tion is given to psychological and organizational factors. Anders
Boserup and Andrew Mack, in one of the key books in the field,
conclude that unity of the nonviolent resistance is its centre of
gravity.® Gene Keyes disagrees, finding that the morale of the
resistance is the key.** Robert Burrowes concludes that the centre of
gravity of both the oppressor and the resistance is the will of the key
social groups that support the respective strategies.*! But despite
disagreements, these and most other authors agree that the key to
effective nonviolent resistance to aggression lies in psychological
and organizational factors.

As for physical infrastructure, communication technology is
probably the most important factor, and this is because of its close
link to psychological and organizational factors. Survival of the
population is not often threatened in a nonviolent resistance (one
case is the Palestinian intifada), and industry seems only occasion-
ally to have played an important role. The capacity to understand,
resist, and dismantle weapons of the aggressor is a topic seldom
discussed in the nonviolence literature.

This list of key factors provides a preliminary way to assess the
importance of scientific fields to nonviolent struggle. For example,
consider biology. It can offer some help in the task of survival —
for example, via understanding of ecology, such as knowledge of
species not requiring pesticides or fertilizers (which might be
unavailable during a blockade), or fruit-bearing species. Biologists
could also provide some insight into the capability of biological
weapons, and how to counter them.

An examination of other fields of science and engineering soon
shows that a number of them can contribute to survival (earth
sciences, medicine, agricultural science, most branches of engineer-
ing), and many to communication (computer science, electrical
engineering, mathematics). But aside from a few other areas (chem-
istry can contribute to anti-chemical warfare; engineering has a
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crucial role in designing industry for a social defence system),*? the
bulk of science and engineering has little to offer to nonviolent
struggle.*® This conclusion needs an immediate qualification. Aside
from contributions to survival and communication, the bulk of
present-day science and engineering seems to offer little to non-
violent struggle. It is quite possible that these fields could be more
relevant if they were redirected — for example through a change in
funding patterns — from military to nonviolent goals. In terms of
present systems of knowledge, skills and hardware, the social
sciences have a much more important role to play in supporting
social defence than do the natural sciences and engineering.*

Having surveyed the contours of science and technology for
social defence, it is useful to pick an area for a more specific
illustration. Communication technology is suitable because it is vital
in both military and social defence and because it involves several
technical disciplines.

Military communication puts a priority on messages sent along
the chain of command and on secrecy and reliability, especially
during war. Gathering information is an important element, espe-
cially information about enemy military capacities and intentions.
Thus there are dedicated military telecommunications, spy satellites,
interception of enemy signals, and systems for C’I (command,
control, communication and intelligence). But social defence is
based on popular participation, and is usually assumed not to be
centrally directed. It stresses communicating with both supporters
and opponents, including soldiers and members of the population
from any aggressor country. Secrecy is usually used as little as
possible. An open, honest and steadfast population is more likely to
remain united and committed and to win converts than is a secretive
and devious one.

Generally speaking, interactive communication systems are most
suitable for social defence. This includes word of mouth, the post,
telephone, CB radio, short-wave radio and computer networks. By
contrast, the technologies of the mass media — large newspapers,
television, commercial radio — are ideally suited for authoritarian
rule. This is the reason why military takeovers so commonly begin
with occupation of television and radio stations. A social defence
system would rely as little as possible on mass media, and would
develop interactive communication.*> This simple conclusion alone
provides a strong implication for technological development if
priorities were changed from military to social defence. Instead of
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developing secure, hardened, specialist, command systems, the
priority would be on developing resilient, redundant, cheap and
easy-to-use interactive systems. Instead of developing the capacities
of spy satellites, the priority would be on developing ham radio
satellites, to which anyone can send messages using a portable
computer and transmitter.

Having established general priorities in communication technol-
ogy for social defence, some specific problems can be investigated.
Computer networks, for example, are ideal for social defence,* but
contain a few vulnerabilities. Typically in any computer network
there is a system administrator, who has access to the passwords
and hence potentially the communication of all other users. An
aggressor might coerce or bribe the system administrator to cooper-
ate. This contingency could be avoided in a number of ways. One is
to design the system so that, in an emergency, the capacity of the
system administrator (or anyone else) to monitor communication is
eliminated. This might be designed to occur when a certain fraction
of users sends a certain signal. Alternatively, systems without a
single system administrator could be designed. A lot of research and
testing is required to develop the most effective systems.

Confidentiality of telecommunications is an area where military
and nonmilitary priorities are transparent. The US National Security
Agency has promoted a technology (the ‘Clipper chip’) that would
allow it to read all encrypted communication, whereas many com-
mercial and public interest groups favour totally secure encryption
algorithms.*” Obviously, a social defence system is far better served
by the latter direction.*®

The case of telecommunications and encryption is an example of
how the research projects for social defence would differ from those
for military purposes. Military researchers have put an enormous
amount of effort into surveillance of other people’s communica-
tions. For social defence, the priority would be developing and
using secure interactive communication systems.

In summary, a comparison of research priorities for military and
nonviolent ends shows some dramatic differences at a number of
levels. Research into improving nonviolent struggle would lead to a
much greater emphasis on social science than does military-related
research. A priority on nonviolent struggle would mean greater
attention to particular fields, such as short-wave and packet radio.
Finally, within particular fields, a nonviolence-oriented research
agenda would lead to emphasis on different puzzles, such as on
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secure rather than government-readable encryption in telecommuni-
cations.

Implications for Science and Technology

For researchers into the social shaping of science and technology, it
is no surprise that different funding, applications and goals lead to
emphasis on different disciplines and projects. The insight to be
gained from an investigation of science and technology for social
defence is more specific. It suggests the particular disciplines and
projects which would differ if military goals were replaced by
nonviolent ones. Specifically, a science and technology policy based
on promoting social defence would be dramatically different from
one based on promoting military strength. The following changes
would be among the most significant:*

(1) There would much greater emphasis given to social sciences
compared to natural sciences and engineering;

(2) The effort given to different research fields would be shifted
considerably. For example, particle physics would be a much
lower priority, whereas interactive telecommunications and social
psychology would be much higher priorities;

(3) Different particular projects in any field would be empha-
sized. For example, more attention in encryption research would
be given to cheap, convenient and totally secure algorithms, and
little if any to algorithms designed to be broken by a central
authority; and

(4) Research would be more responsive to a wide range of
community interests, rather than mainly to interests of the mili-
tary and state bureaucracies.

Of these four points, the second and third are the most obvious.
They are examples of the familiar way in which interests shape the
development of science and technology. The first point is perhaps
more significant. The implication is that the present situation, in
which natural science and engineering receive the bulk of research
monies is, to a considerable degree, a product of military priorities
operating this century, and that quite a different balance between the
‘soft’ and ‘hard’ sciences might result if social defence were given
the same investments and priority now given to the military.
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Complaints by scholars in the humanities and social sciences that
they are shortchanged in the struggle for research money typically
stress the intellectual worthiness or the importance of culture. The
analysis here provides quite a different argument: that social science
— or, more precisely, particular branches of social science — are
central to the development of the capacity of a society to defend
itself using nonviolent methods. (It should be noted that present-day
social science has been shaped to a certain extent by military
priorities,® and that a social science shaped by social defence
priorities might look quite different.)

The fourth point above requires some elaboration. All science
and technology involves some social interaction in its development
and use. The question is: which groups do most of the interacting?
In the case of military-oriented science and technology, the primary
groups are in the military itself, as well as in relevant government
bureaucracies and corporations. For example, in the case of combat
rifles, there are designers, testers, funding agencies, manufacturers
and soldiers in the field. Actually, in the case of rifles, some
civilians have an indirect input, since they use the weapons, or
related ones, for nonmilitary purposes such as hunting. In most
cases, such as long-range bombers, no ‘members of the public’ are
involved, except perhaps as casualties. The conclusion here is
straightforward: the principal groups that are involved in developing
and using military science and technology are ones closely linked to
the military R&D process itself.

Social defence, by contrast to armies, is a participatory form of
struggle. Whereas most combat soldiers are young, fit men, anyone
who wants to, regardless of age, sex or abilities, can participate in
some form of nonviolent action.’! This means that testing a method
of nonviolent action usually involves a field test with a large cross-
section of the population. This might be planting fruit and nut-
bearing trees to make communities more self-sufficient in food, or
designing factories so that they can be safely and easily shut down
if taken over by an aggressor. The implication is that R&D for
social defence, to be effective, would require close liaison with
numerous community groups, from local gardeners to factory work-
ers. The equivalent of soldiers testing out a new rifle would be a
community testing out a new communication procedure. Military
and social defence R&D are alike inasmuch as science and tecunol-
ogy are never developed solely in the minds of intellectuals or in
remote labs: there is always a process of social interaction. Where
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these alternatives differ, in this regard, is in the social groups of
greatest significance to the R&D process.

So far, I have assumed that R&D for social defence would be
carried out by separate specialist groups, as in the case of almost all
military R&D. But since social defence is inherently more partici-
patory, there would be advantages in pulling science out of the lab
and making research itself a more participatory activity. Social
defence R&D might become more of a process managed as well as
shaped by the communities that would be relying on the results.
Social defence R&D might well follow the route of ‘science shops’,
‘appropriate technology’, and workers’ initiatives for socially useful
technology — namely, a route that puts decisions about the nature
and products of research in the hands of a broader cross-section of
the population.’? Needless to say, not all these initiatives have been
successful. After all, they challenge the dominant trend over the
past century for specialists and bureaucracies to take more control
over R&D. It is not the aim of this paper to provide a blueprint for
conversion to social defence, but rather to raise some of the
implications of this alternative for understanding current priorities
for science and technology.

This raises a more general issue: if social defence is introduced,
what does that imply for the organization of society more generally,
such as the state and the economy? Social defence thinkers differ in
their answers. Gene Sharp, the world’s most prominent nonviolence
scholar, believes that the way to introduce civilian-based defence is
by convincing government and military leaders of its greater effec-
tiveness. He does not believe that major changes in the structure of
society should be linked to the conversion from military to civilian-
based defence.’® Quite a number of activists, on the other hand, see
the promotion of social defence as part of a broader process of
social change, including the use of nonviolent action by feminists,
workers, environmentalists and others. In this picture, there might
be considerable changes in the role of the state and large corpor-
ations that would accompany any move towards social defence.>

Implications for Science and Technology Studies
The usual approach to the social shaping of science and technology

is to observe the apparent connection between the existence of a
social interest and developments in science or technology that seem
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to respond to or serve that social interest. This is a reasonable way
to proceed, but one assumption, usually unstated, should be ques-
tioned: that there is some baseline of what science or technology
would be if the social interest did not exist or was not directly
affecting R&D. This assumption is reminiscent of the model of
scientific development in which an ‘internal logic’ dictates the
trajectory of science, sometimes perturbed by external influences. A
problem with this assumption is that there is no neutral position
with which to compare the ‘perturbed’ science. The reason is quite
simple: science is never done in the abstract, but always occurs in a
social context. This is more obvious in the case of technology,
which would not exist but for (and apart from) human decisions to
create it.

This is a problem with the ‘perturbation model’ for evaluating
external influences, but there is no need to reject it entirely, and
instead study the ‘co-evolution’ of ‘science-society’ without trying
to determine the effect of specific social structures and groups. The
alternative is quite simple: instead of comparing the effect of
military (or other) influences on science and technology with the
case of no effect, a military-affected science can be compared with
a social-defence-affected science. This eliminates the assumption of
a ‘neutral trajectory’, while retaining the insight gained from mak-
ing a comparison of effects.

Looking at the general theme of security or defence, conventional
military defence and social defence are only two possibilities.
Others include ‘defensive military defence’ (ruling out obviously
offensive weapons, such as long-range bombers, while retaining
weapons mainly useful for defence, such as short-range jet fighters),
guerrilla or partisan warfare, and nonresistance (no formal defence
system at all). Any one of these could be used as a baseline for
examining the shaping of science and technology by other
systems.

This method of comparing the actual development of science and
technology in society with the likely development that would occur
with a different set of policies or social organization can be called a
‘utopian’ analysis of science and technology. An alternative, hypo-
thetical social structure, and the science and technology likely to
accompany or grow out of it, are used to gain insight into the
present system. This insight is also relevant to evaluating methods
for moving to the alternative system, especially when elements of
the alternative already exist. This method could also be carried out
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in ‘dystopian’ mode, by imagining undesirable futures — such as a
world fascist state — and the likely science and technology that
would accompany it. In either case, an evaluation of the alternative
is difficult to avoid, especially when drawing policy implications.
As indicated earlier, most approaches to the study of science and
technology only examine what exists, not what might exist in a
different sort of society. This applies both to technological determi-
nist studies and to social constructivist studies of technology.’
From the point of view of utopian analysis, all such studies have a
conservative orientation, in that they affirm that which exists and
offer no analytical means for focussing attention on what might
exist in a different society. Technological determinist studies often
examine future developments under the assumption that they are the
‘logical’ outgrowth of present technologies. Constructivist analyses
typically examine technological possibilities that were foreclosed in
the past, but always within the context of the actually existing
society; seldom do constructivist analysts investigate what might
happen in the future.* In both approaches, little insight is given into
future technological possibilities under different social conditions.
Ironically, while scholars of science and technology have avoided
utopian analysis, many practitioners have used it for decades. The
‘alternative technology’ movement was built on examination of a
belief that some technologies are more suitable to a participatory,
just and nonrepressive society than others, and that promoting such
technologies can be part of the process of moving towards such a
society.”” The movements against nuclear weapons and nuclear
power have been based, to a considerable extent, on opposition to
the likely sort of social arrangements in a ‘nuclear society’, such as
a permanent state of nuclear terror and a surveillance state to guard
against nuclear terrorists.”® Today there are large numbers of tech-
nology enthusiasts promoting computer networks and other forms
of participatory media.”® These and other such movements can be
criticized, to be sure, for nidive assumptions about the relation
between technology and society, for example. But there is no
doubting that they have a vision of a society differing from the
existing or likely one, and of the role of technology in that vision.
Perhaps one reason why technology studies scholars have
avoided utopian analyses is that they prefer not to be openly
‘political’ — that is, not to be open about their values. Although
carrying out a utopian analysis does not necesarily mean that the
analyst endorses the utopia, many others might make this assump-
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tion. By contrast, it is much easier to hide one’s values when
carrying out analyses of existing technologies or, alternatively, to
proclaim one’s values when they involve an endorsement or only a
mild criticism of dominant institutions.

The development of science and technology for nonviolent action
potentially involves most major fields of research, from architecture
to zoology, but there is a special role for researchers in science and
technology studies. They are in an excellent position to provide a
link between technical specialists and the social dimensions which
are of central importance in nonviolent action. It should not be
imagined that this sort of ‘utopian’ study is necessarily uncritical:
alternative science and technology are in special need of critical
assessment because, among other reasons, there are so many more
possibilities to consider!
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