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Electro-Culture 1984
Preface

1) From the stone Age, epochs in civilization are defined by technology. The development
of transportation, comrnunication, water supply and sanitation systems, implements for agriculture,
industry and war, modern industrial and agricultural mechanization and nuclear technology are
landmark events. Thus it can be argued that engineering has exerted a greaeer influences than
philosophy on secial evolition, that engineering has had a more pervasive impact than medicine on
public health, and that engineering affects geverrunent more than does law, agriculture more than
biology, and industry more than economics. Despite--or perhaps as a result of--the extent to which
engineering achievements shape society, engineers manifest a reluctance to accept broad
responsibility for their work. There are various reasons for this, one beeing the enormous
difference in scale between "engineering achievements" and the actions of individual engineers.

Mereover, the concept is not written in their employment contract, although frequently expressed
in codes of professienal ethics, and is a potential source of job threatening conflict. Thus, many
prefer to hypothesize a notion of "value free" technology. By this view, scientific research and
discovery as well as much of its technological implementation has no intrinsic moral/ethical value.
Engineers simply serve society by attempting to develop cost-effective goods and services for
which there is some public demand. The matter of establishing relative values and priorities is left
to the marketplace and government regulation. How a particular invention or discovery is used
(i.e., for benefit or harm) is thought to be a quite independent matter.

2)  From such incontrovertible facts of history as the technologically based irnprovements in
mortality./morbidity statistics it may be judged that, on balance, society has been well served by its
engineers. However, the idea that every technological advance has only benefited mankind can
only (possibly) be defended by broad historical arguments that have no relation to individual
human experience. More acutely, and looking to the future, attendant on the increasing
sophistication, scale, and pace of technological change, it is vital that the social impact of
scientific/engineering discoveries, inventions and capabilities receives careful study, in the public
interest, by people with advanced engineering and scientific training, rather than leave the matter
entirely to corporate strategists, politicians, sociologists and historians. But sociotechnical analysis
remains a controversial matter in engineering professional societies. One reason for this
ambivalence is that the work often has been poorly dene, though in the absence of objective
standards any assessment remains somewhat personal. Another reason must certainly be the
discomfort in subjecting cherished beliefs regarding the societal benefits of technelogy to close,
questioning analysis.  From the complexity of advanced technology, it follows that many of these
questions have difficult, uncertain answers.

3) General physical science and engineering educatien is commonly presented in a fashion
which inherently deemphasizes the secial and political aspects of technology. Topics are organized
and taught by classifiication into technical specialties that reflect contemporary views of natural
inanimate processes. Thus there are departments of mechanical, chemical, electrical and nuclear
engineering. As produets of such a system we may acquire some remarkably simplistic views.
Notwithstanding deficiencies in educaeion, it does not take long for engineers in practice to observe
the close, but chaotic, relationship between technoiogy and politics.  Utility regulation, broadcast
spectrum assignmenet, military development, research funding, patent law, tax law, trade and labor



agreements, environmental policy, technology transfer, and public education provide a few broad
examples. As a technical specialist it is likely that only a relatively narrow subset of such
interactions will be of professional concern to an individual engineer. However, it is of
fundamental importance that we develop, collaboratively, a more comprehensive perspective and
an appreciation of issues beyond a narrow commercial focus.

4)  As amajor influence on the quality of contemporary life as well as on the direction of societal
evolution, it is vital that scientific/engineering discoveries, inventions, capabilities, and technology
policy receive thoughtful, questioning study, in the public interest, by individuals with advanced
training in science and special concern for the social implications of technology.  This seemingly
trite refrain encompasses an astronishing range of highiy controversial matters. There are
fundamental difficulties simply in definding "public interest.” Conflicts arise between global vs.
local, long-term vs. near-term, and variously drawn geopolitical, socioeconomic and cultural
subgroup perspectives. The pervasive impact of technology and interactively coupled world
problems, not to mention the international membership of IEEE and SPIE, argue for a global view;
but the increasingly nationalistic debate of "technology transfer," weapons R & D, and employment
issues is already strongly divisive.

5) The reiationship between technology and society is reciprocal in that the developmente and
direction of each scientific/technological field can be significantly influenced by a variety of
social/governmental policies and the pattern of development resulting from each policy option may
have different anticipated risk or cost/benefit implications for pepulation subgroups, as a function
of time, and contingent upon externalities. With limited resources, one promising altermative must
be sacrificed to anether. Moreever, from the complexity of contemporary science, both
"anticipated" and less clearly foreseen consequences of promoting (or delaying) a specific
technology are uncertain and debatable. The traditions ef capitalist democraey leave these difficult
decisiens to market competition which, under certain tenets of economic theory, achieves the
appropriate resource allocation. But aceepting the theory only recasts the problein to one of
creating truly open, competitive markets for well inforned, reasoned decisions with broad
participatien.

6> The extended time-frame, scale, and monetary requirements of contemporary engineering
research and development projects have the result that direct or indirect government financial
support is essential to the undertaking. Matters are further complicated by the existence of real, or
petential, public/environmental hazards associated with technological enterprise that, on a finite
planet, must be judged against social benefits. Such evaluations are extraordinarily complicated, as
can be argued using examples ranging from smallpox inocultation to nuclear power. The
commercial sector is neither willing, nor able, to assume full financial liability for potential
hazards, and in this also it is in some measure a proper role of government to share responsibilitv.
Such joint government/industry enterprise constitutes the very underpinning of medern society and
high-tech commerce, et there is a reluctance by special interests to accept the requirements of
informed, participatory democracy in setting national technology policy. Of course, the notion that
such matters require special expertise has some validitv, but this is quite irrelevant to the need for
and vaiue of open, scholarly technical debate. It should not be surprising nor alarming to find a
diversity of opinion regarding the social implications of technology. Just as in science itself, open
vigorous debate and critical peer review are crucial to marketplace selection and competitive



refinement of ideas.

7)  Sadly, from direct experience, SPIE, IEEE and other scientific/technical sociaties are well
aware of the difficulties in organizing conferences for the presentation of unclassified, scientific or
technical engineering information dealing with computers, communications, lasers and many other
subjects. Because of the public policy issues involved, as well as its contribution to the
commercial vitality of our national and global technologically-based economy, these mateers
require open discussion and debate. The furtherance ef such activieies is the constitutional
purpose of IEEE and SPIE. Little more than a decade ago, the IEEE authorized formation of a
teechnical committee "...to promote among IEEE members a sensitivity to the impact of their
technology on society and to conceive rueans to predict and evaluate that impact.” By its nature,
sociotechnical analysis involves controversy, progress is difficult, and accomplishments intangible.
But the committee survived to become a recognized technical seciety of the IEEE, to publish a
quarterly journal IEEE Technology and Society Magazine, and to organize Electro-Culture 1984 in
collaboration with SPIE.

8) SSIT was established to advance the study of social implications of technology as a scholarly,
technical discipline with the broad objective of contributing to the understanding and enhancement
of the social benefits derived from technology. SSIT meetings and publications provide a forum for
debaee of such matters. Clearly, the views expressed by authors are their own, presented for
discussion and further analysis.  Our Society is devoted to the belief that engineers and
seientists--by ability, education and experience--have the potential to contribute broadly in the
analysis of enormously complicated social issues, a great many of which have an essential
technological component. However, this task must not be undertaken naively for it may neither
be possible to properly treat the technical aspects in isolation nor to apply a "systems analysis"
formalism to the totality. It is one of our objectives to develop greater appreciation of such
problems ameng both engineers and the general public.

.9) The Electro-Culture 1984 program consisted of four half-day sessions, held on May 1 and 2:
Robotics, Automation, Societv, and Work; Computer and Communications Privacy and Security;
Gevernment Imposed Secrecy and Technology Transfer, and Weapons in Space. The
speaker-authors contributing to the published proceedings have written with sufficient clarity so
that extended introductory remarks are not required. The participation of session organizers and
chairmen should also be acknowledged with gratitude: John Jackson, University oi Kentucky,
(Rebotics) ; Thelma Estrin, National Science Foundation, (Privacy) ;Stephen Unger, Columbia
University, and William Gregory, Aviation Week (Secrecy), and Kosta Tsipis, Massachusetts
Institute of Technology, (Weapons). Each of the sessions stimulated lively audience involvement
and debate. At SSIT functions the title of "most controversial subject” can be a difficult choice.
Weapons in Space is certainlv a strong candidate and through the conscientious efforts of Professor
Tsipis the presentations on this topic provided a range of informative, sharply contrasting views.
Profrssor Unger must also be acknowledged for his further assistance as teehnical program
coordinator.

10) The support, concern, and forebearance of SPIE officers, executives, and staff contributed
enormously to the undertaking.  For better or worse, as in many past SSIT activities the organizing
effort, at times, seemed rnore like dtplomatic treaty negociation than technical conference



program planning and this certainly can be disheartening. Hewever, | atn one of those who
believes that these disillusioning, even dismaying, problems simply indicate the need to press on
with the work. As it transpired, the session topics, speakers and audience participation provided
incisive, scholarly analysis and debate of a range of seciotechnical issues of great importance. |
believe that SPIE and IEEE can take justified pride in this accomplishment.

R.J. Bogumil
Conference Chairman
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Japan Chapter of Society on Social Implications of Technology

SSIT (The Society on Social Implications of Technology (SSIT) of the Institute of Electrical and
Electronics Engineers (IEEE) was established in 1982 and has about 2000 mebers worldwide.
The scope of the society includes such as
issues as environmental, health and safety implications of ;
engineering ethics and professional responsibility;
histry of electrotechnology;
technical expertise and public polict;
peace technology;
social issues related to energy, information technology and telecommunications

SSIT in Tokyo section was established in 1083. Recently, many sections are establishued in
Japan. However, SSIT members in Japan are about 40, so too little to establish in a secton.
At present, SSIT in Japan chapter took over the task.

In oeder to treat the above scope, sophisticated wide solutions would be necessary in spite of
weak field for engineer.

The doctine of economy for economy's sake would must be modified considering philisphocal
technology. Active members intendeing to technological human welfare are welcome to SSIT.
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Scope of the Society on Social Implications of Technology
FEIOHZITHRT 5037030 0 B WVICET 5 2 DRl

1. Health and Safety Implications of Technology
FEIR O & Z 2B T 500 b 0 a0

2 Engineering Ethics and Professional Responsibility
Bk o Bl & e L O FHAE

3. Engineering Education in Social Implications of Technology
S 1 Tk HHMEE

4. Public Education in Social Implications of Technology
SITICBITHAREE FEHE)

5. History of Electrotechnology
BRLFOENL

6. Technical Expertise and Public Policy
BRI A & A SLBOR

7. Social Issues related to Energy
TRLF =BT 5 R

8. Social Issues related to Information Technology
ik T2 B %t R

9. Social Issues related to Telecommunications
= fREIE(E 12 B9 5t

10. System Analysis in Public Policy Decisions
NIEBORREIZIRIT D 2 AT LT

11. Economic Issues related to Technology

BT B9 Dt v i
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