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Ethics, Technology Assess-
ment and Industry

by Ibo van de Poel, Delft University of
Technology

Technological development is not morally
neutral. A number of ethical issues may
emerge during the design and development
of (new) technologies. The implications for
the responsibility of engineers and corpora-
tions are discussed and possibilities for
Technology Assessment (TA) that may help
to fulfil these responsibilities are explored.
In particular the possibilities and limitations
of two activities that may be undertaken by
corporations are discussed: formulating
and enforcing codes of conduct and in-
volving relevant stakeholders in techno-
logical development and design.

Industry plays a mgor role in the design and
development of (new) technologies. Such tech-
nologies bring al kinds of goods and desirable
effects to society, but they bring aso risks and
undesirable effects. New technologies like ICT
and biotechnology, for example, have con-
fronted society with a range of new ethical and
socia issues and questions.

In this paper, it is argued that many &-
pects of — and decisions in — engineering a-
sign and development are potentialy ethically
relevant. This means that engineers and the
corporations employing them are confronted
with a range of ethical and socia issues in e+
gineering design and development. This paper
discusses how engineers and corporations
could deal responsibly with these issues, using
some ideas from the field of engineering ethics
(Davis 1998, Harris et d. 1995, Martin &
Schinzinger 1996, Unger 1994). Possibilities
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for Technology Assessment (TA) activities in
responsibly dealing with moral and socid is-
sues in technology will be explored. | conceive
TA as the set of activities, studies, tools and
methods that are committed to reducing “the
human costs of trial and error learning in soci-
ety’s handling of new technologies, and to do
so by anticipating potential impacts and feed-
ing these insights back into decision making,
and into actors strategies’ (Schot & Rip 1996,
251). This includes not only early warning
activities and TA studies to assess the possi-
bilities, limitations and effects of (new) tech-
nologies, but aso interactive or constructive
activities with the am to broaden the design of
new technologies — in terms of design criteria
and actors involved — and the redesign of old
ones (Smits & Leyten 1991, Schot & Rip
1996).

The paper starts with an elaboration of the
non-neutrality of technology and technological
development and an exploration of possible
moral issues in engineering design and devel-
opment. The next two sections elaborate on the
responsibility of engineers and corporations
respectively. Possibilities for TA are discussed.
The following two sections focus on two &-
tivities that corporations may undertake to give
shape to their responsibilities: formulating and
enforcing codes of conduct and involving rele-
vant stakeholder groups and “outsiders’ in
technological development and design. For
both, possibilities and limitations are discussed.
Finally, some conclusions and implications for
TA inindustry are drawn.

The non-neutrality of technology

The idea that technology is a means to an end
is gtill popular. This so-caled instrumental
vision of technology implies that the choice of
technological means is a moraly neutra affair,
because it is determined by the goals that have
been formulated for a technology.

There are a least three reasons why the
instrumental vision is not satisfactory (cf. Rapp
1981). The first is that in actua practice the
formulation of the goals to be met by a tech-
nology is not completely separated from the
development and choice of technologica
means to meet those goads. Sometimes, for
example, technologies are developed without
clear goas in mind or lead to the establishment
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of goas after they have been redlised. An e-
ample of the latter is aspirin, which according
to Volti (1992), was not a response to, but the
creation of the need to suppress fever.

A second argument against the instru-
mental vision is that given an end, the choice of
means for that end is not neutral. The reason
for this is that there are usualy aternative
ways to achieve an end or solve atechnological
problem. Usually these aternatives not only
differ with respect to how effectively and effi-
ciently they meet the formulated end, but aso
with respect to, for example, environmental
and socia effects. This means that the choice
of atechnological means to meet a given end is
not moraly neutral.

Third, technologies usually do more than
realisng their intended goa. They have all
kinds of effects, desirable and undesirable,
beyond the goals for which they have been
intended. Sometimes, undesirable effects and
their chance of occurrence are known before-
hand, so that they can be formulated in terms of
risks. Often not all effects are or can be known
beforehand, for example, because they only
occur on longer time-scales and partly depend
on socia developments. An example is the
socid effects of anticonceptives.

These three arguments show that the -
sign and development of (new) technologies is
not a neutral affair. Elsewhere, | have argued
that a further analysis of the value-loadedness
of technology results in at least five moments
or types of decision in engineering design pro-
cesses that are potentially moradly relevant
(Van de Poel 2000a):

1) The formulation of design goas, design
criteria and design requirements and their
operationalisation. This is morally relevant
because such criteria and reguirements may
be connected to ethical vaues like safety,
sustainability and the like.

2) The choice of dternatives to be investi-
gated during a design process and the s-
lection among those aternatives at a latter
stage in the process. Because not dl dter-
natives can be considered during a design
process, it is desirable to make a first &
sessment of the moral acceptability and de-
srability of possble aternatives early in
the design process.
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3) The assessment of trade-offs between @-
sign criteria (given particular aternatives)
and decisions about the acceptability of
particular trade-offs. In selecting a design
dternative often trade-offs have to be made
between different morally relevant criteria
(safety versus sustainability) or between
mora and non-moral criteria (safety versus
cost).

4) The assessment of risks, consequences and
side-effects and decisions about the accept-
ability of these. The question what risks or
other effects of a technology are acceptable
isan ethical one.

5) The assessment of scripts and political and
social visions that are (implicitly) inherent
in a design and decisions about the desir-
ability of these scripts. New technologies
often contain implicit presuppositions or
prescriptions, so-called scripts (Akrich
1992), about how and in what context a
technology is to be used. Such scripts are
often morally relevant.

TA activities can contribute to dealing respon-
sibly with these five issuesin at least two ways.

e TA studies may be instrumental in discov-
ering possible negative consequences and
side-effects of new technologies. Such
awareness or early warning TA actions
may be important to detect ethical issues
involved in engineering design and devel-
opment. In addition, TA studies may be
helpful in finding and assessng possible
technological aternatives or in devising
mitigating actions with respect to undesir-
able effects;

* Interactive or constructive TA activities
may be hepful in involving different
stakeholders or parts of the public in (de
facto) assessment activities. This may not
only be helpful in detecting posshble
negative consequences and the like, but
also in articulating relevant ethical values
and design criteria and to stimulate socie-
tal debates on the acceptability of certain
trade-offs, risks and scripts.

Such TA activities may aso be carried out by
industry. Before | discuss the possihilities and
limitations of such activities in more detail, |
will first elaborate what the non-neutraity of
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technology implies for the responsbility of
engineers and companies.

The responsibility of engineers

What does the value-loadedness of technologi-
ca development and engineering design imply
for the responsibility of engineers? It might be
argued that the fact that engineering design and
development is not moraly neutral does not
imply that engineers themselves have to make
ethicaly relevant choices. Engineers are only
one of the actors involved in technological
development. Maybe it is possible to devise a
divison of labour in which non-engineers, like
politicians, managers or the “public’ make the
mordly relevant choices and engineers only
carry out a technological task. There indeed
seems to be an important argument for such a
division of labour. Many people are confronted
with and undergo the consequences of techno-
logical development. It seems ethically desir-
able to involve these people in the relevant
engineering decisions, or to ask their “informed
consent” (Baum 1983, Martin & Schinzinger
1996, Zandvoort, 1998). | believe that this is
indeed ethically desirable and that it aso can
be achieved to a larger degree than currently.
However, | think that it will eventudly not
result in adivision of labour in which engineers
only carry out atechnicdl, i.e. ethicaly neutrd,
task. Such a divison of labour seems to me
infeasible (Van de Pod, forthcoming). The
main reason for thisis that ethical and technical
issues cannot be completely separated. For
example, an assessment of the trade-offs be-
tween design criteria that different design &
ternatives imply requires both engineering
knowledge and is ethically relevant.

If engineers are involved in moraly rele-
vant decisions, what exactly are their responsi-
bilities in this respect? There is no consensus
on this issue, not even on what bass the e-
sponsibility of engineers should be determined
or constructed (Brumsen & Van de Podl, forth-
coming). Nevertheless, codes of ethics for e
gineers, as formulated by professiona socie-
ties, are — especialy in the USA — often seen as
a useful starting point for discussing the re-
sponsibility of engineers. Therefore, | briefly
mention some provisions from such codes.
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Most US codes of ethics for engineers
have a provison stating that “Engineers shall
hold paramount the safety, health and welfare
of the public in the performance of their
professona duties’ (ABET Code of Ethics
canon). The European Federation of Nationa
Engineering Associations, the FEANI — of
which the Deutscher Verband Technisch-
Wissenschaftlicher Vereine (DTV) is dso a
member — has a similar provision: “The Engi-
neer shal be conscious of nature, environment,
safety and health and work to the benefit and
welfare of mankind.” These provisions imply
that — according to their own professional or-
ganisations — engineers have a responsibility
for issues like safety, health, human welfare
and the natural environment. However, what
this respongbility exactly implies is rather
vague. How should, for example, trade-offs
between safety and costs be made? Or are such
trade-offs unacceptable anyway?

Another provison that can be found in
codes of ethics for engineers is that engineers
have the right or duty to inform the public on
certain issues. The FEANI code, for example
dtates that: “The Engineer shal provide the
generd public with clear information, only in
his field of competence, to enable a proper
understanding of technica matters of public
interest.” The code of the |EEE (the Ingtitute of
Electricad and Electronic Engineers) is some-
what more explicit: “We, the members of the
IEEE, ... agree ... to disclose promptly factors
that might endanger the public or the environ-
ment.” This implies a duty on the part of engi-
neers to inform the public of risks or possible
negative effects of technologies. Such a duty,
however, may conflict with the loyaty of an
engineer to his company because company
management may disagree with, or even forbid,
disclosing sendtive or interna information.
This loydty to the company is not only stressed
in some codes of ethics for engineers but also
in many countries buttressed by labour laws
that give companies the right to forbid employ-
ees, including engineers, to disclose certain
information'. This shows that there may be
tensions between — on the one hand — duties of
engineers as formulated in professiona codes
of ethics and — on the other hand — their rights
asemployees.
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What can companies do?

What does the above imply for the responsibil-
ity of companies with respect to the ethical
aspects of technologica design and develop-
ment? According to some authors, the main
responsibility of business is to make profit
within the limits of law (Friedman 1962, 133-
136). This position seems to presuppose a divi-
son of labour in which it is the responsbility
of the government to create laws that make the
profit-seeking activities of industry more or
less automaticaly ethically acceptable. While it
is of course desirable to create such laws, |
think that such a divison is eventualy unat-
tainable. The reasons for this are comparable to
why it is unfeasible to devise a divison of b-
bour in which engineers only carry out a mor-
aly neutral task. First, current laws are not
adequate for making the profit-seeking activi-
ties of companies automaticaly ethically ac-
ceptable. An indication of this is the conflict
between the responsibilities and duties engi-
neers have according to professional codes of
ethics and the rights and duties engineers have
to their employer according to labour laws in
many countries (Zandvoort 1998, Unger 1994).
But even if certain inadequacies in the current
laws would be repaired, there is the more fun-
damental point that technological innovation
can create new options for actions and new
ethical problems that cannot be fully or ade-
quately foreseen in current laws. So, it seems
inevitable that laws — at least in some cases —
lag behind technological developments’.
Moreover, just like technical and ethica as-
pects of design cannot be fully separated, the
commercial aspects of technological develop-
ment in companies cannot be fully separated
from ethical considerations. For all these rea-
sons, companies do have a certain socid re-
sponsibility for technological development and
design.

What is this socid responsibility then ex-
actly? | do not have a definitive answer to this
question, but | think that on the basis of the
discussion above three reams of responsbility
for corporations can be distinguished:

e Corporations have a certain responsibility
for creating the circumstances in which
engineers — and other employees within
the company — are able and encouraged to
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act responsibly. Corporations can do so by
— for example — creating certain internd
procedures and structures that allow engi-
neers to follow professional codes of eth-
ics (dthough such codes should not be
seen as the last word on the responsibili-
ties of engineers).

e Corporations have a responsbility for
dedling adequately with the five moments
in the engineering design and development
processes that | mentioned before and that
are potentialy ethically relevant. What
dealing adequately with these issues ex-
actly implies is something that requires
more research and ethical deliberation.
There are, however, clearly a number of
things than can be usefully done like early
detection of possible hazards and risks of
new technology, tracing scripts inherent in
technica designs, looking for alternative
designs that diminish certain ethica ob-
jections et cetera. For a number of such
activities, techniques and methods devel-
oped inthe field of TA are highly relevant.
Typicaly, many of such activities cannot
be undertaken by individua engineers but
require collective efforts either by individ-
ual companies or by a number of compa-
nies in the same technica branch.

* As mentioned before, there are ethicd
reasons to involve people that may experi-
ence the consequences of technological
development in the relevant engineering
decisions, or to ask their “informed con-
sent”. Although it is not entirely clear how
this could and should be done, there are
two things that companies can or even
should do. The first is to inform the public
on relevant aspects of the technologies
they develop. (As we have seen codes of
ethics for engineers also contain such pro-
visions). Second, they could facilitate and
encourage involvement of relevant parts of
the public or of relevant stakeholders in
the relevant technica decisons. This
could amount to (de facto) Constructive
Technology Assessment (CTA) activities
(Schot & Rip 1996).

Below, | will discuss two concrete types of
activities than can be — and are now — carried
out by companies and that can be used to put
into effect the points mentioned above. These
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activities are the formulation and enforcement
of corporate codes of conduct and the involve-
ment of stakeholders and relevant parts of the
public in technologica design and develop-
ment.

Corporate codes of conduct

Corporate codes of conduct are voluntary
commitments made by individual companies or

associations of companies setting certain val-

ues, standards and principles for the conduct of

corporations. The last few years, an increasing

number of companies have formulated a corpo-

rate code of conduct. According to a survey, 38

of the 100 largest companies in the Netherlands

had a code of conduct in 1998; in Six cases a
code was in the process of development (Kap-

tein et a. 1998).

Typicd topics that are dealt with in corpo-
rate codes of conduct are: fair business prac-
tice, responsibility to shareholders, employee
rights and duties, responsibility for safety,
hedlth and the environment, responsbility to
society, consumers and stakeholders and hu-
man rights. Of these issues, it is especidly the
responsibility for safety, hedth and the envi-
ronment that is specificaly related to techno-
logica development and design. According to
the above-mentioned survey among the 100
largest Dutch companies, environmental issues
are mentioned in 74 % of the codes, safety in
47 % of the codes and hedth in 32 % of the
codes (Kaptein et a. 1998). A guegtionnaire in
1991 among 200 US, Canadian and European
companies with a code of conduct shows the
following topics in codes that are (primarily)
related to ethical issues in technologica devel-
opment and design: workplace safety (40-50 %
of the codes), environmenta responsibility (40-
50 %), product safety (30-40 %) and techno-
logical innovation (20 %) (ILO, no date).

Corporate codes of conduct offer a num-
ber of opportunities to further the responsible
dealing with the moral aspects of engineering
design and development, but they aso have
limitations. One important function of codes is
to commit companies, and their employees, to
certain standards, values and norms. This
commitment is, however, usudly voluntary.
Codes do usudly not have a legal backing and
in many cases there is no externa independent
monitoring of the codes (ILO, no date). In
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some cases, even interna enforcement or
monitoring of the code is missing. In such cir-
cumstances, corporate codes may quickly Ie-
come a dead letter, especially because formu-
lations in codes are often rather vague and -
stract. Nevertheless, the sheer existence of
codes offers stakeholders, the public and con-
sumers the opportunity to confront company
officials with their own code of conduct. When
people in the company know they may be held
accountable for their code, this knowledge may
change their behaviour. Employees may aso
use codes to remember their employers or
managers of certain values and standards to
which the company has committed itself. How-
ever, a KMPG survey among 251 Canadian
companies in 1996 showed that 78 % of the
responding companies lacked a formal policy
“to protect employees that report ethics viola-
tions or non-compliance with the law or with
company policies’ (ILO, no date). Lack of
internal procedures, moreover, brings the dan-
ger that codes are applied to employees in a
rather arbitrary way.

A more genera problem of corporate
codes is that only a limited number of people
are involved in their writing (cf. ILO, no date).
As aresult people who are possibly affected by
the actions of corporations — and their interests
and values — may be underrepresented in cor-
porate codes of conduct. As a result, corporate
codes may reflect the company’s own interests
and values rather than more genera ethica and
socia values and norms.

The above arguments do not make codes
valueless. They rather indicate that a number of
requirements should be met for codes to be
valuable. These requirements include:

*« |n order to be effective, codes should not
only be internally enforced but also be
monitored by an independent external
agency. This requires a code that is con-
crete and unambiguous enough to enforce
and monitor.

¢ Codes should reflect generaly held ethical
and sociad norms and vaues (like safety,
environmental care, sustainability, and
human rights) that are relevant for the a-
tivities of the company. It seems aso ce-
sirable to include stakeholders and rele-
vant parts of the public in the formulation
of codes.
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*  Corporate codes of conduct should contain
guarantees for employees so that individ-
ual employees can act responsibly (and,
for example, follow professiona codes of
conduct for engineers) and have the op-
portunity to appea againgt the judgement
by management or an externa monitor
that they have violated the corporate code
of conduct.

e Since individua companies may pay an
economic or financia price for following
a corporate code of conduct, it seems -
srable to formulate and monitor codes at
the level of branches of industry (or tech-
nology). In this way a level playing field
with respect to dealing with ethical issues
can be created.

What can corporate codes of conduct mean in
concreto for dealing with ethica issuesin engi-
neering design and development? Many codes
of conduct do not deal explicitly with such
issues. A noteworthy exception is the “respon-
sible care” initiative of the chemica industry.
This initiative started in the eighties in Canada,
but has now been adopted by the chemica
industry in many countries. The German Asso-
ciation of the Chemical Industry (VCI) adopted
in 1995 a number of guiding principles for
responsible care. These principles include:

“a. The chemica industry considers safety
and the protection of human health and the
environment a matter of fundamental im-
portance. For this reason, company man-
agement shall define  environmental
guidelines, review these guidelines at
regular intervals regarding new require-
ments and create procedures for the effec-
tive implementation of these targets in
everyday business practice.

b. The chemica industry encourages its an-
ployees environmenta responsibility and
awareness with respect to potential envi-
ronmental hazards caused by products or
plant operations.

Cc. The chemica industry takes the genera
public’'s questions and concerns regarding
its products and business operations seri-
ously and provides appropriate response.

d. The chemicd industry continuoudy re-
duces the dangers and risks ... Hedth,
safety and environmental aspects are pri-
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ority issues when new products and pro-
duction procedures are being developed.
[...]

f.  The chemica industry works continuoudly
on extending its knowledge of possible
adverse effects of products, production
procedures and waste on human health
and the environment. [...]

i.  The chemical industry makes available its
knowledge and experience in the prepara-
tion of practica and effective laws, direc-
tives and standards with the aim of ensur-
ing the protection of humans and the envi-
ronment” (Grahe 1997).

Although some of the formulations are rather
vague, this code clearly states a commitment to
safety, hedth and the environment and a com-
mitment to openness and informing the public
and the government. As we have seen, these
elements are also part of engineering codes of
ethics. One thing that may be added to this and
other corporate codes of conduct is a commit-
ment to professional codes for engineers and
the establishment of structures and procedures
that allow engineers in the company to follow
these codes.

The responsible care code aso refers to
extending knowledge of adverse effects. For
this, TA studies may be relevant. More gener-
ally, corporate codes of conduct could imply a
commitment to relevant TA activities — like the
ones | have mentioned before. In addition,
codes might commit companies to involving
stakeholders in certain issues. The possibilities
for involvement of stakeholders will be dis-
cussed in the next section.

Involvement of stakeholders and outsiders

While many people and groups may undergo
the (adverse) effects of (new) technologies,
only a limited number of people or groups are
involved in their shaping. On democratic and
ethical grounds, it seems desirable to involve
those people that may undergo the effects of
(new) technologies in relevant decisions about
technology or to ask their informed consent
(Baum 1983, Martin & Schinzinger 1996,
Zandvoort 1998, Sclove 1995). A practical way
for companies to start doing this is to discuss
relevant issues with stakeholders. Stakeholders
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are here defined as people or groups who have
a stake in the development of a technology, for
example because they may undergo the conse-
quences of that technology or have to work
with it. Examples of stakeholders are consumer
groups, citizen groups, environmental groups,
representatives of Third World countries et
cetera

Some companies have indeed begun to in-
volve stakeholders, especidly in those areas
like biotechnology where there is much protest
and social unrest about new technologies. A
main reason for companies to do this seems to
be that they believe that this will facilitate the
acceptance of new innovations.

While involving stakeholders seems in
genera adesirable thing to do, there are at least
two drawbacks or limitations. One is the actua
influence of stakeholders. Companies may
smply involve stakeholders as a kind of PR
initiative instead of listening to them or actu-
aly involving them in the process of techno-
logical development. A second, and probably
more fundamental, problem has to do with
representation of the interests, values and
norms of the public at large. There is no guar-
antee that stakeholders that get actualy in-
volved are representative of the population at
large or of those people — including future gen-
erations — that will undergo the effects of new
technologies. Some people or citizens may, for
example, lack the resources to make them-
selves visble or powerful enough to get in-
volved as stakeholders. There is aso the danger
that companies only talk to those stakeholders
that fit to ther interests. For such reasons, one
might argue that that democratically €elected
governments and other democratic institutions
are better fit than stakeholder groups for dedl-
ing adequately with a number of ethical and
socia issues in technological development. The
question, however, is whether government and
other existing democratic ingtitutions are fit to
deal adequately with all ethica and socid is-
sues in engineering. Governments can, for ex-
ample, probably play an important role in
keeping known risks of an existing technology
within acceptable limits. It is, however, more
questionable whether they are also well suited
for dealing adequately with new ethical issues
that arise due to new technologies or for fur-
thering the development of technological alter-
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natives that are more desirable from a social or
ethical point of view. In such cases, involving
stakeholders can have an added value to exist-
ing forms of democratic control of technologi-
ca development. Moreover it is something that
companies themselves can do in addition to
obeying to existing laws in order to ded re-
sponsibly with ethical issues in engineering and
technology.

Involving stakeholders may — apart from
considerations of democratisation of techno-
logical development — have an important in-
strumental value in “improving” the process of
technological development. Elsewhere (Van de
Poel 2000b), | have argued that so-called “out-
siders’ may in certain circumstances play an
important role in technological development
and that their involvement may sometimes
improve the process of technological develop-
ment. Outsiders are people or groups that are
not (yet) actualy involved in technological
development or decison-making about tech-
nology. Often they do not share the existing
rules of technological development or the &-
isting normative framework (Grunwad 2000)
surrounding the design and development of a
technology. Three groups of such outsiders that
may also have an actud influence on techno-
logical development can be distinguished: ©-
cietal pressure groups, engineering and scien-
tific professond outsiders and outsider firms
(Van de Podl 2000b).

There are three reasons why involvement
of initid outsiders can help to improve the
process of technologica development. One is
that involvement of such groups may lead to
the anticipation of possible (negative) conse-
quences of new technologies, and so have an
early warning and awareness function with
respect to potential ethical and social issues in
the development of a technology. This is not
only the case because such outsiders may a-
ticulate possible adverse — or positive — effects,
but aso because their activities may force
companies to be more explicit about possible
conseguences or to initiate research on possible
consequences. A second way in which in-
volvement of initial outsiders may improve the
process of technologica development is by
stimulating the development of technological
aternatives that are potentially (but not neces-
sarily) more desirable from a societd or ethical
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point of view. In some cases, outsiders may
even play an active role in the development of
such aternatives (Van de Poel 2000b). Finally,
involvement of outsiders may contribute to
what proponents of Constructive Technology
assessment (CTA) have called “second-order
learning” (Schot & Rip 1996, 257). This is
learning not only about how to achieve certain
given goals or values, but aso learning about
what goals or vaues should be striven for.
Since outsiders do not necessarily share the
normative framework of those involved in
technological development, their involvement
may launch a debate about what the relevant
goals, values and norms are in the development
of atechnology.

The above shows that involving initia
outsiders potentially can improve technological
development. This does, however, not mean
that involvement of initial outsiders will always
lead to desirable results. It may, in some cases,
for example lead to controversies about a (new)
technology. While such controverses are
sometimes productive as aform of informal TA
(Rip 1987, Cambrosio & Limoges 1991) be-
cause they help to articulate possible conse-
guences of technologies and relevant norms
and values, they may also result in trench war-
fare between proponents and opponents of a
technology. In such cases, useful discussions
about the ethical and social aspects may be-
come virtually impossible.

Involving stekeholders and outsiders is
something that companies only to a limited
extent can do as a deliberate strategy. Ensuring
that the involvement of outsiders will actually
improve the process of technological develop-
ment is something that is even more difficult to
achieve deliberately. What companies — and the
other actors involved in technological devel-
opment — nevertheless can do is to be aware of
the potential role of outsiders and its potential,
and drawbacks, in “improving” technical de-
velopment and try to use possibilities at hand
as good as possible.

Conclusions and implications for TA in in-
dustry

At first sight there may seem to be a limited
scope for the mora responsibility of industry in
dedling with ethical and socia issues in engi-
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neering design and development and for TA
activities contributing to that god. Isn't techni-
ca development merely a morally neutral d-
fair? And shouldn't any remaining moral and
socia issues by solved by governments or the
formulation of adequate laws? In this paper, |
have argued that both arguments do not hold. It
has been argued that technology is not moraly
neutral and a number of moments or issues in
engineering design and development that are —
a least potentialy — ethicaly relevant have
been identified. While industrial firms are not
the only actors in technical development and
other actors have a responsibility as well, a-
guments have been given why firms have an
own socia responsibility. | have also elabo-
rated what this responsibility could, or should
imply and what TA activities can play arolein
fulfilling it. More specificaly, two activities
have been identified that companies can un-
dertake: formulating and enforcing corporate
codes of conduct and involving stakeholders
and “outsiders’ in technica development. Both
activities have their drawbacks and limitations.
Therefore, they should be implemented care-
fully and thoughtfully and are not a smple
recipe for responsible behaviour of companies.
Moreover, they are not the only things compa-
nies can, or should, do. Nevertheless they pro-
vide examples of what companies could do.

It has been shown that a number of TA
activities are relevant in industry. This includes
early warning activities, TA studies of new
technologies, but also interactive and construc-
tive TA activities. One important implication of
the arguments in this article is in fact that TA
in industry should not be confined to more
formal activities and studies, but should also
include more interactive and congtructive ac-
tivities, like Constructive Technology Assess-
ment (CTA), and what may be caled de facto
(C)TA activities, i.e. activities that may not be
formally or deliberately organised as (C)TA
activities but nevertheless contribute to the
ovedl TA gods The involvement of
stakeholders and outsiders is an example of
this.

Another implication for TA in industry —
and probably aso for the field of TA more
generaly — would be the inclusion of ethical —
or more generally normative — aspects in TA
studies and activities. Traditionaly, TA pract-
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tioners had an inclination to stress the objectiv-
ity and neutraity of TA. In interactive or con-
structive variants of TA more attention has
been paid to normative issues, but also here
substantial ethical or normative issues in engi-
neering and technological development are
hardly addressed systematically. To dea ade-
guately with a number of socia and ethica
issues in engineering design and technological
development, an integration of TA aspects and
ethical and normative aspects seem desirable.

Notes

1) While whistle blowing is certainly an issue in
some countries and attempts have been made
to protect whistle blowers legally, this still
turns out very hard to realise effectively in
practice.

2) Stricter liability laws may to some extent,
solve the problem of laws lagging behind
technological development. See Zandvoort
(2000).
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Arbeitsteilige Technikgestal-
tung und verteilte Beratung:
TA zwischen Politikberatung
und Technikbewertung in Un-
ternehnmen

von Armin Grunwald, ITAS

Die Diskussion Uber TA in der, fur die oder
mit der Wirtschaft hat, so wie sie gefihrt
worden ist, ein gravierendes Defizit gezeigt:
es wird diskutiert und diskutiert, teilweise
auch polemisiert, ohne eine wesentliche
Ursache der Dissense zu erwdhnen: unter-
schiedliche, teilweise sich widersprechende
Modelle der gesellschaftlichen Technikent-
wicklung, der Rollen der verschiedenen
Akteure, insbesondere des Staates und
dessen, was in diesem Kontext als ,Ge-
meinwohl* zu bezeichnen ware. Im folgen-
den Beitrag wird ein differenziertes und
arbeitsteiliges  Modell gesellschaftlicher
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Technikgestaltung skizziert und zugrunde
gelegt. Dieses hat Folgen fir ein ebenso
differenziertes und arbeitsteiliges Ver-
standnis von sehr verschiedenen Bera-
tungsmoglichkeiten und -erfordernissen
durch TA an den verschiedenen Stellen der
Technikgestaltung.

1 Geklartes und Ungeklartes: Ein Dis-
kussionsforum als Klaranlage?

Ein auflenstehender Leser der Beitrdge des
Diskussionsforums der letzten Hefte der TA-
Datenbank-Nachrichten und des gegenwartigen
Schwerpunktheftes konnte etwas ratlos sein.
Ratlos wegen des ihm mdglicherweise irratio-
na erscheinenden Gegensatzes zwischen der
aufgefahrenen Rhetorik und Polemik einerseits
und den tatséchlichen argumentativen Dissen-
sen anderersaits. Fals dieser aul3enstehende
Leser enen ,gesunden® Menschenverstand
anlegt, kommt er (oder sie) vielleicht zu dem
Ergebnis, dass doch eigentlich die Sache recht
einfach sein sollte: Technikfolgenabschédtzung
soll, hierauf kdnnen sich wohl die meisten der
Streithdhne enigen, der frihzeitigen Erken-
nung und besseren Nutzung der Potenziae von
Technik und der friihzeitigen Erkennung, Ver-
hinderung oder Bewdltigung der damit verbun-
denen Risiken dienen. Wenn nun in einer a-
beitsteiligen Gesellschaft die Beitrage ver-
schiedener Akteure und verschiedener gesell-
schaftlicher Gruppen (Ingenieure, Nutzer, Ma-
nager, Politiker etc.) zur Technikentwicklung
auch verschieden ausfallen und an verschiede-
nen Stellen der komplexen Entscheidungspr o-
zesse anfallen, die zu neuen technischen Pro-
dukten oder Systemen fihren, so sollte doch
die naheliegende Forderung sein: Technikfol-
genabschdtzung sollten alle am Prozess der
Technikgestaltung beteiligten Gruppen betrei-
ben, auf je verschiedene Weise, die nach Mal3-
gabe der Mitwirkung in diesem Prozess zu
bestimmen wére. Ganz analog zur Diskussion
um verteilte Verantwortung in der Verantwor-
tungsethik (Grunwald 1999) gdbe es eine Auf-
gabenverteilung im Hinblick auf verschiedene
Aspekte der Technikfolgenabschétzung.

Dieses verfuhrerisch einfache Bild scheint
die Situation jedoch nicht recht zu treffen. Die
Frage ist: warum nicht? In zwel Richtungen
kann man nach Antworten suchen:
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