PEEIOD[CA OLYTECHNICA 5EA. HUM. and 5QC. 5Cf. VOL. I, NO. 1, PP. 3i-44 (1993)
FROM WORLD 3 TO THE SOCIAL ASSESSMENT OF
TECHNOLOGY

J. SANMARTIN

Department of Logic and Philosophy of Science
University of Valencia

Received: October 22, 1992,

£,
i

from science to marks?, recuces
the role of soclety regarding technology to a passive element. The society is in.pacted by
echnology. The impacts could be good or not. We can identify and analy:e (in ad-
vance) these impacts through the Technology Assessment methodology. Thus Technology
Assessment is the same that Impzcts Technology Assessment.

However, we could interpet the development of technology according to multidirec-
tional models (for example, evolutionary multidirectional models). In these models the
society could play an active role. Society is not only the impacted target for technological
development. Society is also the factor shaping technology.

The second interpretation of technological development makes possible tc propose
and perform a methodology of Technology Assessment where relevant social groups (in-
volved in or affected by the technology at issue) must be identified and their sacial be-
haviour has to be analyzed in situations of conflict {between groups) in order to detect
the different technological options and their potential different impacts. It is the so-called
Social (Strategic or Constructive) Technology Assessment.

he monodirectional model of development of technology,
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On Neutrality and Autenomy of Scientific Theories

From a well-known point of view, science could be deemed to be inhabi-
tant of a world of objective entities (‘World3’) different from the objective
world of material things (‘“World1’) and the subjective world of minds or
mental states (‘World2’). This is an old trichotomy. Popper is its leading
contemporary proponent.

Remembering Popper, science is an inhabitant of the World3, because:
1st. Science is a linguistic framework consisting of statements;
2nd. Statements express propositions or thoughts;

3d. Thoughts do not require any knowing subject to exist, since they are
ideas — and, thereby, independent entities — that can be comprehended
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by anyone who is sufficiently familiar with the language or the totality

of designations used.

Thus, Thoughts are not subjective; they are not bound up with a
thinking individual. They enjoy a separate ontological status and are com-
mon property of many. Therefore, their objectivity cannot be disturbed
by any corresponding mental states of knowing subjects. Nor can their
neutrality be affected by biassed knowing subjects. Even if T am tight or
bored, the thought expressed by E = mc® does not change while I am
aware of it. Nor will it be modified because it is comprehended by persons
with different ideologies.

The independence of World3 allews us to deem science as autonoemous
with regard to the physical, social and psychological world. Social or psy-
chological characteristics of scientists could be tales attached to a scientific
theory. On the one hand, they are not factors determining the structure
of any scientific theory. The counsistency of a scientific theory, for example,
is there regardless of any mental states or the social status of scientists.
A scientific theory is consistent when it is free from contradiction, in the
sense that two formulae A and A cannot both be derived in the theory.
That is all.

Neither psychological nor sociological elements are, on the other hand,
actors relevant for dynamics of scientific theories. Scientific theories are
refuted or corroborated regardless of the scientists’ particular mental states
or the kind of social framework at issue. The refutation or corroboration of
a scientific theory depend on a ‘ves’ or ‘no’ said by the world to the theory.

=y

Intuitions, beliefs, feelings, values, norms, are outside this range of
relevant factors. They belong to the eziernal history of science. They
may be, then, affecting the way of making an assumption. In this con-
text, it is not odd that anecdotes are told about the invention of certain
hypotheses. lf has been said, for example, that the chemist Kekulé had
long been trying unsuccessfully to devise a structural formula fo
zZene molecule, vbei sudderiy, he found an appropriate hypotheses while
he was dezing in front of his fireplace. ‘Gazing into the flames —— Hempel
says — he seemed to sse atoms dancing in snakelike arrays. Suddenly,

one of the snakes formed a ring by seizing hold of its own tail and the
whirled mockingly before him. Kekulé awo};e in a flash: he had hit upon
the now famous and familiar idea of representing the molecular structure
of benzene by a hexagonal ring’! It is true. But, one thing is inventing hy-

potheses and something else 1s accepting these hypothesis into the body of
scientific knowledge. Hypotheses can be accepted into science if they pass

1Carl G. Hempel. Philosophy of Natural Science. Englewood Cliffs, N.J.: Prentice
Hall, Inc. 1966. p. 16.
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critical scrutiny, which includes, in particular, logic analysis and empirical
testing. Therefore, appealing to psychological or social elements (appealing
to external history of science) to account for the structure or dynamics of
science is absolutely inappropriate.
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events, whlle ignoring the nature of these events. He, for example, can pro-
duce beer, ignoring the existence of brewer’s veasi. Technology is, on the
contrary, technique with an underlying scientific theory. This theory pro-
wdes scientific knowledge about the events early controlled by technigues
without underlying science. Such theory is like the eye of technique: an
eve that can see the events controlled by the te ch_mque In technology,
theory guides technique. It means that technology will successfully con-
trol events previously scientifically explained. Th ereb unlike te chiique,

technology’s success — its efficiency — does not result cnlv from increasing
practical knowledge. Technology’s efficiency depends on underlying scien-
tific theory. Let me explain it.

Once a technology ¢y results from the application of a scientific the-
ory Ty, to will evolve in parallel to the evolution of Tp. On the one hand,
the sequence Ty,...,7T, means that there is an increasing improvement of
scientific theories: sc1ent1ﬁc knowledge grows. It is the so-called ‘Scientific
Progress’. -On the other hand, ‘Technological Progress’ is called the tech-
nological evolution, that results from a continuous replacement of worse
technologies by better ones. Improved theories bring about better tech-
nologies. In advancing science, we advance technology. Thereby it can
be said that, sometimes, scientific progress is paralleled by technological
progress.
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changes on nature’. These changes are technological. Nature is reformed by
technology. This reformation means that nature is adapted technologically
to human being. Such adaptation involves technologically abolishing the

aspects of nature that place us in need. In removing necessities imposed on

human being by nature, we can cr°a‘c-e increasingly new welfare possibilities.

Since the Industrial Revolution at least, such well-being has depended

mainly on the application of t CWDOIOCZ to i--dustry, Applying technology
! he p t

Science has an inner logic of development, independent of psychological
. e

or social elements. Applied science equates with technology. Technology
et Y fagd n r . " - "
provides man’s scientific conirol and use of his natural environment. This
scientific control and use entail social progress. Thus, science developed ac-
cording to 1ts inner logic is the source of social progress. Thereby, neither
science nor technology must be impeded by external factors. We should

not interrupt or disturb h successful inner workings of science and tech-
a
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nology by contextual interventions from society. Soci
that science and technology must be allowed fo run by th
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social interveniion -.

Another point is argued. During the Industrial Revolution not only
technology has been applied to industry but a new form of economic mar-
ket has emerged. It is the free markei. This market, like science and

technology, demands freedom and thus blocking any influences from out-
side controls. Therefore: science must be free from external constraints,
technology (applied to industry) must be free from external constraints,
and the economic market must be free from external constraints. ‘Exter-
nal constraints’ and ‘contextual interventions from society’ are synonyms
here. The global consequence: the alliance ‘science/technology/market’
without conteztual interventions from society implies social progress. So-
cial progress assumes that society does not contextually disturb the inner
working of science, technology and market.

Sometimes (the traditional argument continues) the specific auton-
omy of technology is argued out because uses of technology are confused
with technology. However, in speaking of the using of technology, it is con-
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ceded that technology is something by itself. Technology is only applied
scientific theory, not necessarily used. One may possess a technology and
not use it. Thus, the use of technology is, on the one hand, extraneous to
technology. And, on the other, the use of technology may be ethically right
or wrong. Therefore, technology by itself is ethically neutral (as neutral as
scientific theory). In short, there is nothing inherently either good or bad
in technology. Iis use may be good or bad®.

Identifying the uses of a technology with a technology by itself leads
people to blaming neutral technology for negative impacts raised by its
wrong use. The only way of avoiding these impacts seems to be, then, re-
linquishing the technology at issue. It is the current behaviour of Luddites.

On the contrary, nm confusing technology’s uses with technolocry by
itself allows us to assess® applied technology

The first step in a Technology Assessment process is to tdentyfy
positive and negative impacis.

These impacts may be categorized by disciplinary lines enabling the
assessment to draw on specific expertise (e.g. sociologisis to treat so-
ciological impacts, economists to ireat economic impacts,...). It is the
so-called categorization EPISTLE (Environmental, Psychological, Institu-
tional/Political, Social, Technological, Legal, and Economic impacts).

In a strict sence, this approach (uechnolocﬂcal tmpact assessment) must
assume that a technology has been applied. You may only assess effects of
causes that have already occurred: effects of a technology that has been

4

here is certainly z somewhat more jaersighied version to this ap-

tect 1 impacts may also be predicted. In fact,
early warning and forecastinc was the main original role attribut
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the n-ebhod, soczal constraints have tradi-

3:Ethically, technology is neutral. There is nothing inherently either good or bad
about it. It is simply a tool, a servant ... °. This text is found in an advertisement for
the United Technologies Corporation (see Steven L. Goldman. Science, Technology, and
Social Progress. London: Associated Univ. Press. 1989, p. 267).

4See. for example, Alan L. Porter, Frederic A. Rossini, Stanley R. Carpenter.
A. T. Roper. Ronald W. Larson & Jeffrey S. Tiller. it A Guidebook for Technology
Assessment and Impact Analvsis. New York/Oxford: North Hollands, 1930.

5:After the bulldozer has rolled over us, we can pick ourselves up and carefully
measure the treadmarks’, sa L Winner (see The Whale and the Reactor. Chicago &
London: The Chicago University Press, 1986. p. 100.
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tionally not been proposed as appropriate solutions for potential problems
raised by a technology. Thus, according to the traditional image of sci-
ence/technology/market, these problems should not be solved by social
int%rvention, but through beiter science, better technology, and better mar-
ket”.

assumption is true, technology would be a better servant to produce this
supernature than a technique. For technology is scientific technique, and
scientific technique is more efficient than technique in shaping an artificial
milieu,

Secondly, the cost-benefit analysis of impacts on nature assumes that
nature is a set of economic goods. It means that everything in nature has
a price’. Environmental values (e.g. the value of clean water, clean air,
wilderness, ... ) are then somehow expressed in dollars. The magnitude
of an impact, then, depends on the price of the affected natural factor.
That price, in turn, depends on how much you are prepared to pay for this
unaffected natural factor. It meansthat one has ready answers for questions
like these: how much are you prepared to pay for clean water? or how
much are you prepared to pay for preserving endangered species? Perhaps

5<Better science’ implies ‘more knowledge’. ‘Better technology’ implies ‘more ef-
ficiency’. ‘Better market’ implies ‘more free business’. They do not entail ‘more social
control’. On the contrary, as social control is increasing. less knowledge, less efficiency,
and worse market are produced.

"See, for example, L. Winner. The Whale and the Reactor. Chicago & London:
The University of Chicago Press, 1986, pp. 123-127.
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it would be difficult to determine prices like these, but, according to the
traditional image of science/technology/market, that procedure would be
the only appropriate way of allocating the natural factors (as economic
goods) in a rational manner. That allocation would allow us to compare the
benefits of a technology (in particular, a technology applied to industry in
free market) to its negative natural impacts, and to take rational decisions
about conirols. For example, as Thurow says, ‘the basic problem in our
national debate about pollution controls is that neither side is really willing
to sit down and place a value on a clean environment and then do the
necessary calculations to see whether it can be had for less than this price’

Once the impacts identified and analyzed, it is only policy opiions
r dealing with the desirable and undesirable consequences that remains.

This last aspect is very important. For today, there is evidence of
1 increasingly broad social concern with the deleterious (direct or indi-
rect) effects of technology. Since technology is applied science, this concern
s a ARk : M . L L1 b - Lo
affects science. Thus, science is heading further and further away from
cornucopia to disastermaker. Science is less and |{

£ss enirenched in soci-
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ulﬁc and uechnological 1
I do not agree. The issue is not more information on science and
technology, but Educatio /Society. Let me explain.
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$Lester Thurow. The Zero-Sum Sociely: Distribulion and the Possibiliiies for Eco-
nomic Change. New York: Basic Books, 1950, p. 105.

See, for example, W. Hafele. ‘Energy’, in C. Starr & P. Ritterbush (eds.). Science,
Technology, and the Human Prospeci. New York: Pergamon, 1979. p. 139.



ogy/market/Technology Assessment (TA).
1st. What does it mean to say that technology is applied science?

It means that technology results from the application of scientific the-
ories. What is a scientific theo

m

Fechnology results from applying scientific th
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v applied to, when a technology is produced?
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s altogether. The fulfilment of
intenticns, purposes or, in general, goals presides at the development of
technologies, too. Usually, these goals are the same ones fulfilled by the
respective techniques. The main difference between technology and tech-
nique is that the first was vastly accelerated in efficiency by having been

105¢e James K. Feibleman. ‘Pure Science. Applied Science, and Technology: An
Attempt at Definitions” in Carl Mitcham & Robert Mackey. Philosophy of Technology.
New York: The Free Press, 1972, pp. 36-38.
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(where Tj are theories, { are technologies, and t* is a specific technique)

Fig. 2. Technique + Scientific Theory = Technology
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etl. It entails that a technolog gy fulfils definite

brought under applied scien i )
echnique. It does not entail, then, that

goals better than the respective
technology is goal-free.
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v social contexts. Within
them, velues are normally the formulation of the ends
of technology. in that sense, tec- wology is called values-laden.
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But, if this hypothesis is right, then society is not the element that

curs in the last step of ﬁhe process that starts with pure science. Technol-
ogy, as science applied to technique, is not something autonomous regarding
society. Technoleogy by itself is not free from social factors. In sum, the

18 (8] ce
social framework in which technology occurs decisively affects technology.

1st Consequence

Thereby, it is not legitimate to say that technology provides social progress
if its own logic is not disturbed by social elements extraneous to its essence.

ibid.
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It could be replied that social elements shape the uses of technology,
not the technology by itself, because the uses are to satisfy needs, goals or
purposes. But, it is necessary to review the distinction between technology
and the use of technology.

In this context, the term ‘technology’ usually refers to fool. The
other potential references are excluded. Certainly it is much easier to
distinguish between a tool and its use than between a social organization
and its use (if possible). The apparent siraighiforwardness of the distinction
between tools and uses restg, in turn, on the conventional concept of use.

According to this conventional concept, people think that, as Winner says,
'once thwngs have been made we int
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ract with Lh e on occasion to achiev
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re used’, it 1s enough
hings are used to aid in human

activity.
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The tasks seem very easy. However, this conventional concept o
technology and use is not right. Even if we consider that ‘technology’ an

‘tool’ are synonyms, it is obvious that technologies are not ﬁez?‘;/’ servant

o

g
of human activity. In general, ‘technologies are also powerful forc
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to reshape that activity and its me ._ning"”. The very act of using certain
technologies — like phones, computers, faxes, etc. — reshapes the huma
activity at work and its meaning. These technologies may raise new human
activities and, at last, become forms of life, because ‘life would scarcely be

thinkable without them’'

2nd Consequence

The interpretation of technologies as forms of life entails that it is not
right to see technologies as things which, once they are made, we have

2See, for example, L. Winner. The Whale and the Reactor. Chicazo & London:
The University of Chicago Press, 1986, p. 6.

3ibid. p. 6.

Hibid. p. 11.
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an occasional interaction with. On the contrary, the only existence of
certain technologies (for example, computers), beyond their occasional use,
is introducing vast transformations in the texture of life.

Take the case, for example, of the introduction of computers in our
society. Computers are not only increasing productivity; they are radically
changing the process of production. Computers are not only used to do
banking transactions, to write papers, or, through networks, to send mail;
they are radically changing our concepts of time and space. Thereby, it is
not then enough to list occasional uses, on answering the question ‘How
is a technology used’, or, better said, ‘How is it going to be used’. Fur-
thermore, it is necessary to clarify the transformation of human activity
and its meaning by the mediating role of technological devices'®. In other
words, it 1s necessary to scrutinize the technology, not its occaszonal uses,
to understand how it could affect the same texture of our life. Forecasting
is required.

Certainly, as I said, early warning and forecasting has been the main
original role attributed to traditioi‘al -echnology Assessment. However, as
I i i ie Y is he:\. better abie to

If technology is goals-laden, social intervention, or better said, social mas-
] i .
&

'y

J
It means that forecasting potential effects of a technological innova-
tion need not imply the necessity to conform to them, but the requirement
to chart the course of the events. A potential event is the generating of a
new form of life. Thereby, it is not enough on that score to analyze po-

15 . . R . . .
°This transformation affects from concepts of self to new social relationships.
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tential uses of the technology at issue. It is necessary to identify potential
new forms of life which could be produced.

The new tasks of Technology Assessment, or better said, Social As-
sessment of Technology are very difficult to carry out. But the social en-
trenchment of technology seems to currently depend on it. Only when
society begins to play its role in the techﬂological decision making, society
will begin to see technology as something else. To fulfil this objective, it is

necessary to enhance new ways of democraiic decision making.
A possible procedure is the so-called ‘Constructive Technology Assess-
ment’ (CTA). In order to put technology under c—mocra‘uic decision mak-
ing, this procedure consists of technology assessment, modified by three

th
new ele
A

ements:
st n assessment of the petentia} impacts of a new technology that
would be brought forward by the social groups concerned or repre-
sentatives of the society at large. Here, Specific Technoethics Com-
mittees could be useful.
2nd. Entities (parliaments, research units, corporations ... ), which the
technological innovation at issue may be concerned with, will develop

possible technological and, if need be, organizational sclutions to be
problems identified by ‘experts’ as well as social groups.
3d. Procedures for feedback from social interpretations to technological
16

design

8See Paul Slaa & E. J. Tuininga. ‘Constructing Technology with Technology As-
sessment’ in Miguel A. Quintanilla (ed.) Evaluacién Parlamentaria de las Opciones Cien-
tificas by Tecnolégicas. Madrid: Centro de Estudios Constitucionales. 1989, pp. 99-111.
Slaa and Tuininga add there two examples of CTA. The first is a summary of an extensive
case study carried out by Jaap Jelsma for the Netherlands Organization for Technol-
ogy Assessment (NOTA) about recombinant -DNA experiments. The second is a recent
project on the ‘Integrated Services Digital Network™ (ISDN) — an integration of the tele-
phone, telex and datanetworks — . to be installed EC-wide in the course of the 1990s.
According to some leading consumer and privacy organizations, this new technology is a
threat to individual privacy and to the principle of uniform public access to the telephone
service. Thereby, the NOTA has carried out a CTA on this project. Firstly, an overview
was provided of social concerns and proposed modifications (these are reported in Paul
Slaa. ISDN As design problem. The Hague: NOTA, 1988). Secondly, these concerns and
changes were discussed by all groups involved (industry, trade unions, consumer repre-
sentatives, government) in a workshop. Thirdly, based on these discussions an advisory
report was brought to parliament in which political and organizational proposals are made
[See Paul Slaa and E. J. Tuininga, op. cit.. pp. 105-106}.
In José Sanmartin. ‘Genethics: The Social Assessment of the Risks and Impacts of Genetic
Engineering’, in Carl Mitcham (ed.). Philosophy and Technology: Spanish Philosophy of
Technology. Kluwer (in print), a Social Assessment cf Genetic Screening Tests is intended.
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Graphically:
Technology
Swcial groups
X concerned
A )
Redefinition of Technological Design
Political and Organizational (legal) Proposals
Fig. 3. Social Assessment of Technology
This kind of procedure could raise a positive public perception of
nology and hel technology to solidly establish in society.
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