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ABSTRACT 

A cross-national understanding of technology policy decision processrs and basic premises underlying 

technology assessment must be established before an effective technology assessment methodology can be 
developed to conduct substantive technology assessments on an international scale. 

Introduction 
Technology assessments are policy-oriented systematic studies of the social impacts 

and the social management of science and technology. With its increasing power, scale 
and complexity, technology and its impacts respect no national boundary. Earth-oriented 
space satellites launched by one country can gather information about all countries. 
Carbon dioxide and fluorocarbon released from one geographical region can have long- 
term effects on the global climate. Nuclear technologies developed by a nation bloc may 
be improved and applied by another nation bloc. There are natural resources, such as those 
in the Antarctic, which should be developed and utilized to the benefit of the entire world 
only through some appropriate international collaboration, using technologies which 
would not cause undue damage to the environment. 

Thus, the use of earth-orbiting satellites; international environmental issues; global 
search for new sources of energy; exploitation of new resources in the Antarctic, in the 
oceans, or in the outer space of planets; international transportation problems; the danger 
of manipulating people and societies with the help of science and technology (medical, 
biological, chemical, electronic and communication technologies); military technologies, 
etc., are important subjects not only for philosophical and ethical considerations, but also 
for policy-oriented international technology assessments. One should stress above all that 
the liquidation of the specter of nuclear holocaust and the achievement of worldwide 
disarmament are not just political issues for, in the course of their practical resolutions, the 
broad and long-range constiquences of the powerful military technologies and must there- 

fore be carefully assessed. 
In addition to the avoidance of global disasters due to the misuse of science and 

technology, international technology assessments are also necessary in some constructive 
activities. A case in point is technology transfer across nations, which has been mostly 
commercial in character, and occasionally in the form of technical assistance via bilateral 
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or multilateral arrangements. However, technology transfer, especially to the Third World 
countries, has been traditionally constaered mainly on the basis of technical and economic 
feasibility. This has resulted in certain undesirable cultural side effects of technology 
transfer, such as technological overdependence on foreign countries, uprooting of the 
rural unemployed and their migration to the urban ghettos, mismatch between the demand 
for skilled factory workers and the supply of theoretical scientists, and the intellectual 
brain drain [ 1, 21. It is time for international technology assessments that will include the 
careful analysis of the value systems, societal goals, and politico-cultural possibilities in 
both the technology transmitting and the technology receiving countries, so that appro- 
priate technologies will be developed and adopted by the Third World countries. 

It has been long recognized by practically all countries in the world, that national 
science and technology policies cannot be made without international considerations. 
Moreover, it is now clear that cooperation and some coordination provide better results. 
Frequent international meetings of science ministers of various countries, both in the East 
and in the West, have taken place in the past decade [3]. Technology assessment, intended 
to provide useful information for technology policy making, has acknowledged at its 
formative stage the importance of its international aspect. The name of International 
Society for Technology Assessment (ISTAJ, which is probably the only existing profes- 
sional society in this field, testifies to this acknowledgment. To date, ISTA has held two 
international congresses and a number of conferences in various countries, facilitating the 
exchange of ideas and experiences among the users and doers of technology assessment 
from many OECD, CMEA, and Third World countries [4]. While these exchanges have 
enabled the sharing and comparison of technology assessment methodologies and experi- 
ences in various individual countries, no full-fledged technology assessment project has 
been attempted, nor will it be likely in the near future, to involve an international team of 
professionals working on a substantive problem of international or global significance, 
with the intention of providing serious inputs to the technology policy makers in the 
countries involved. This is especially true for projects that would involve Eastern and 
Western countries, inspite of the need for international technology assessments in such 
areas as satellites, nuclear power, and the Antarctic, as mentioned previously, which will 
require international collaborations especially between the East and the West. 

The Contextual Dimension of Technology Assessment 
It has been said that science is an international language. This is true to the extent that 

all physical and natural scientists, irrespective of their nationalities, by and large use the 
same basic methods for scientific inquiries. Although technology assessment is still a 
relatively new field, the basic methods used by technology assessment practitioners from 
different countries appear to be rather similar, inasmuch as they generally apply systems 
analysis approaches to provide interdisciplinary linkages for engineering, economics, 
cybernetics, sociology, law, and other relevant branches of knowledge [5]. Thus, at first 
glance, the internationalization of technology assessment appears relatively easy. A more 
careful examination of the ultimate purpose of technology assessment, however, leads to a 
less sanguine conclusion. This is because of the policy orientation, which puts technology 
assessment in a larger and more complex social context than pure science. 

First of all, a commonality of methods does not necessarily imply a commonality of 
methodologies, which are particular combinations of the component methods for doing 
technology assessment in such a way that the results are useful to the policy makers. Each 
set of selected methods constitutes a methodology [6]. The appropriate choice of a 
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Fig. 1. Effective technology assessments are predicted on the compatibility among methodology, pro- 

cesses and substance imbedded in the context of a set of basic premises. 

methodology depends on the policy making process through which a substantive problem 
is solved (or through which a substantive issue is resolved). An effective technology 
assessment is accomplished only if the methodology, the process, and the substance are all 
mutually compatible within the context of a set of basic premises. Figure 1 shows concep- 
tually this contextual imbedding for effective technology assessment. Of course, the total 
imbedding shown in the diagram represents only an idea1 situation. The basic premises of 
technology assessment include the cultural image of technology in society, and the ex- 
pected role of technology assessment in policy making. The substantive problem is also 
imbedded in the basic premises, as in Fig. 1, since the definition of any substantive 

problem and its relative significance are culturally dependent. 
A corollary of the idea in Fig. 1 is that technology assessment will not be effective if 

the methodology, the process, and the substance are not imbedded in the same basic 
premises. An example is the nonutilization of technology assessment when the doers and 
the users, living in different cultures or subcultures even in the same country, do not share 
the same premises underlying technology assessment [7]. On the other hand, Fig. 1 
should be interpreted with flexibility. Technology assessments can still have some effec- 
tiveness even if the methodology, the process, and the substance are not totally imbedded 
in the same premises. Moreover, basic premises may be changed and shared through 
communication and interaction among people in different cultures. And this is usually the 
real situation. 

The concept in Fig. 1 suggests that international technology assessment is more 
difficult than technology assessment conducted by a single nation because international 
technology assessment, to be effective, must deal with multifarious policy making pro- 
cesses and divergent premises. The degree of divergence increases as the cultural distance 
among the nations involved in the international technology assessment increases. The 
efficacy of technology assessment, already plagued by the epistemological distance 
among various disciplines [8] in ordinary cases, is further weakened by the cultural 
distance among different nationals when it is internationalized. 

Of course, searching for an effective international technology assessment methodol- 
ogy does not necessarily mean the acceptance of a single or a completely unified ap- 
proach. Starting from very simple basic assumptions, we can expand and then decompose 
our approach, considering various parameters which will modify and affect the primary 
general approach. Let us consider some examples of such parameters. Table 1 shows the 
implications of considering the time-horizon parameter. The dynamics of most technolog- 
ical processes are such that effective international policy actions in the short run will be 
oriented toward stopping some harmful technologies (by international agreements of ban 
treaty type), that those in the medium run will be oriented toward substituting current 
technologies in one country by borrowing and adapting technologies from another coun- 
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TABLE 1 

Orientation of Time-horizon Type of international cooperation 

TA re\uli\ Short MlXliUlll Long in implementing TA results 

Stopping 

technology 

Subhtitutinf 

technology 

I; 

Developing 

technology x Cooperation in long-term 

R&D pro.@% 

try, and that those in the long run will be oriented toward developing new technologies, 
fulfilling the internationally accepted goals, on the basis of scientific and technological 
cooperation (via long-term R&D projects, involving a number of nationals leading to 
“programmed” desirable technologies). 

Another important parameter will be the socio-political and institutional system of 
the countries involved in international technology assessments. There is a feedback path 
especially in the long run, which links the use of science and technology in a society to its 
societal goals determined by the socio-political system. In international technology as- 
sessments involving countries with very different systems (e.g., market economies and 
centrally planned economies) extra efforts must be made to prepare a set of common 
criteria for assessment (e.g., on the basis of the United Nations’ agreements) and to set up 
a set of common (or at least mutually understood and accepted) decision and implementa- 
tion mechanisms. The socio-political and institutional parameters are very important 
because they determine not only the goals but to a greater extent the mechanisms of their 
realization. In other words, a general approach would have severe limitations without this 
specific consideration. 

Still another important parameter which ought to be considered in the international 
technology assessments is the level of economic, technological, and political (methods 
and styles of decision-making) developments in the participating countries. Generally 
speaking, the stage of development determines, at least in the short and medium run, goals 
and tasks as well as the mechanisms of their implementation. Idealistic goals of technolog- 
ical development will not be very meaningful in the case of poverty and scarcity of 
resources, since a narrow range of economic alternatives would in turn severely limit 
technological choices. On the other hand, in the case of affluence and availability of 
resources, a broad range of economic and social alternatives are possible, and so will be 
the technological means for goal realization. International technology assessments can be 
effective only if the involved parties are fully aware of these differentiating parameters. 

Although no pair of nations have identical premises and processes of technology 
assessment, there are elements of similarities as well as differences. At the outset of this 
paper are given examples of substantive problems of common concern to many nations. If 
effective international technology assessment is to be accomplished, the elements of 
similarities and differences in the premises and processes of technology assessment in the 
collaborating countries must be identified before a meaningful and effective methodology 
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Premise B 

Fig. 2. Common methodology can he developed for international technology assessment of common 
substantive problems by emphasizing the elements of similarities in premises and processes. 

can be developed. Figure 2 shows conceptually how effective international technology 
assessment can be accomplished by emphasizing similarities as well as understanding the 
differences between countries. As suggested by the diagram, effective methodologies 
could be developed on the basis of the elements of similarities in premises and processes 
even though there may be many elements of differences. 

Example of Cross-National Comparison 
To illustrate what we mean by similarities and differences in technology assessment 

premises and processes, we will make a preliminary cross-national comparison between 
typical OECD countries and typical CMEA countries. I We do this comparison with the 

belief that any significant problems, such as those mentioned previously, can be solved 
only if there are effective international technology assessments involving both OECD and 
CMEA countries. We do this as a first step toward a more comprehensive cross-national 
comparison, as we recognize that there are important differences between OECD coun- 
tries [9] and between CMEA countries, and that Third World countries must also be 

involved in international technology assessments. 
A central element of similarity in technology assessment premises between OECD 

and CMEA countries is that technologies that have broad social implications should be 
brought under social control. The philosophical assumptions underlying technology as- 
sessments are recognized by researchers in OECD countries as in contrast with the tra- 
ditional laissez_ fuire attitude toward technological development [ lo]. In CMEA countries, 

technology assessment has been viewed as a basis for the effective management of science 
and technology, again in contrast with the traditional laissez faire attitude towards science 
and the traditional belief that science is unmanageable [5]. In OECD countries, technol- 
ogy assessment has been associated with the historical trend of increasing intrusion of 
public concerns in the practice of the engineering profession [ 111. Even the immense 
success of science and technology, because of their demand on limited resources, has led 
to the political problem of how to guide and manage technological progress for the 
well-being of society [ 121. The social management of technology. which has long been a 
practice in centrally planned economies [ 13, 141, is becoming an increasingly accepted 
concept in OECD countries [ 151. 

Inspite of the above similarities, there are significant differences in technology as- 
sessment premises between the OECD and CMEA countries. In the former, technology 

’ The comparison has been based on a cursory review of the literature and a brief working relationship 

between the authors. An in-depth analysis is in order for any serious international technology assessment. 
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assessment, in identifying the consequences of technological developments which would 
be valued differently by different social groups, has become a vehicle to reflect diverse 

social values in political debates on technology policy. In the CMEA countries, technol- 
ogy assessment has become a tool for efficient technology management within the 
framework of a central plan which reflects certain social values [5, 16, 171. This dif- 
ference probably manifests a deeper dichotomy between historical determinism (in a 
stochastic rather than mechanical interpretation) [ 181 and the image of man as a free being 
capable of choosing his destiny among a wide range of alternative futures [19]. 

The policy making processes within which technology assessment must operate have 
similarities between the OECD and the CMEA countries. For example, large-scale 
technological developments, i.e., space exploration, nuclear power, etc., are largely under 
the control and regulation of national government agencies. The two-communities 
theories-that technology assessment doers and users live and operate in separate worlds 
with different and often conflicting values, different reward systems, and different lan- 
guages [7]-probably have equal validity in explaining and predicting the difficulty in 
effective use of technology assessment in real policy making in both OECD and CMEA 
countries. Finally, the absence of a powerful international governing body which has the 
authority to legislate and enforce international laws makes international technology as- 
sessment equally difficult in this respect for all countries. 

The major difference in policy making processes with respect to technology assess- 
ment lies in the fact that most technological initiatives and decision in the OECD countries 
lie within the private sector, whereas this is not the case in the CMEA countries. Interna- 
tionally, the multinational corporations play a significant though controversial role in 
technology transfer and resource flow to and from OECD countries [20], but only a 
minimum role in CMEA countries. As a result of the difference in the basic premises 

TABLE 2 
Elements of Similarities and Differences 
in Technology Assessment Premises and 

Processes between OECD and CMEA Countries 

Similarities 

Premixs 

l Reduced I&SPZ- 

fuire attitude 

l Social management 

of technology 

Procesacs 

l National government controlling 

large-scale technology 

l Two-communities theories in 

TA utilization 

l No international government 

Differences 

l Divergent vs certam 

Social values 

l Alternative futures 

vs historical deter- 

minism (stochastically 

interpreted) 

l Role of the private sector 

l Role of multinational 

corporations 

l Open adversaries vs social 

debates and consultations 

during planning process 
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discussed previously, value conflicts in technology assessment are frequently visible in 

OECD countries through open adversarial processes [21], whereas similar cases are usu- 
ally handled through central planning and social debates and consultations in CMEA 
countries [22]. 

The above similarities and differences are tabulated in Table 2. We maintain that 
while we should emphasize the similarities in the development of effective international 
technology assessment methodologies, we should also be aware of, and be sensitive to, 
the differences in order to avoid unnecessary snarls. Moreover, the differences could also 

provide an opportunity for mutual learning. For example, the experience of OECD coun- 
tries in dealing with diverse goals and values in technology assessment would be helpful 
when there are conflicting goals and values between countries participating in interna- 
tional technology assessments. On the other hand, the experience of CMEA countries in 
normative technology assessment can be exploited once sufficient agreement on some 
specific goals and criteria for an international technology assessment is reached. 

An Agenda for Future Work 
The above example is no more than a beginning of a cross-national understanding of 

technology assessment premises and processes, an understanding which we believe is a 
prerequisite for effective international technology assessments. What steps could be taken 
toward the development of useful methodologies and the establishment of effective institu- 
tions for international technology assessments? We would like to propose an agenda for 
possible future work as follows: 

1. 

2. 

3. 

4. 
5. 

6. 

7. 
8. 

9. Update step 8 on a continuing basis. 
10. Institutionalize international technology assessments [23]. 

Establish an in-depth cross-national understanding of technology assessment 
premises and processes for two or several countries or groups of countries. 
Develop a tentative common methodology for international technology assess- 
ment involving these same countries, agreeing especially on the treatment of 
diverse values, uncertainties, and project integration. 
Select a pertinent substantive area for international technology assessment in- 
volving these countries. 
Conduct a pilot technology assessment project and learn from the experience. 
Conduct a full-fledged technology assessment project using, if necessary, a 
modified and improved common methodology. 
Conduct international technology assessments in other substantive areas involv- 
ing the same countries. 
Repeat, or conduct in parallel, the above steps for a different set of countries. 
Generalize and modify international technology assessments involving the 
union of sets of countries. 

The above agenda represents, of course, one of many possible approaches. The agenda 
can be put into motion through bilateral collaboration between two countries, through 
multinational research programs (such as those sponsored by the International Institute of 
Applied Systems Analysis [24], the Organization for Economic Cooperation and De- 
velopment, the Council for Mutual Economic Assistance, etc.), or through the United 
Nations agencies (Office for Science and Technology [ 1, 21, the United Nations Univer- 
sity, etc. [25]). A loose coalition and liaison among some or all of the above programs and 
agencies is probably the most desirable and feasible way to proceed. 
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The agenda suggested above shows how international technology assessments could 
gain depth in a sequence of steps. It is not necessary that all the ten steps be taken before 
breadth is attempted. In fact, we would suggest that a balanced approach bc taken to 
increase both depth and breadth simultaneously, though gradually. A broad international 
technology assessment program would include: (I) cooperation in the field of information 
and administration of technological development (intergovernmental level, international 
agencies’ level, etc.); (2) joint international technology assessment projects in substantive 
areas (e.g., arms control, space exploration, protection of the global environment, search- 
ing for new resources of energy, developing appropriate technologies, etc.); (3) joint 
R&D programs and projects concerning technology assessment methodologies; (4) 
agreements limiting R&D, production, and distribution of harmful or dangerous 
technologies (e.g., in the fields of biology, medicine, chemistry, etc.); (5) creation of an 
international or global early-warning system for monitoring and predicting the possible 
negative effects of science and technology; (6) effective dissemination of substantive 
technology assessment results for any government or other entities; and (7) popularization 
of the technology assessment concept and methods by various forms of education (interna- 
tional universities, summer schools, conferences, publications, mass media, etc.). 

Special attention should be given to the problem of technology assessment applica- 
tion within Third World countries involving nationals of these countries. Choice of a 
“technological path” for the developing countries is crucial and should not be limited 
only to technological and economic aspects. It would be desirable to compare and re- 
analyze the ‘*intermediate” or “appropriate technology” concept 126, 271 together with 
the concept of technology assessment. Limits and opportunities of “late-comers’ situa- 
tion” should be assessed, using multidimensional criteria (e.g., internal self-reliance 

possibilities and barriers, versus external aid possibilities and hazards). International 
(e.g., African, Asian, or South American) and world (the United Nations) organizations 
responsible for scientific and technological assistance to the developing countries should 
assess the cultural and social impacts of this assistance in order to promote technological 
developments which are genuinely suitable to their specific needs and conditions. Truly 
effective international technology assessments involving the Third World would lead to a 
reshaping of not only economic [28], but also scientific and technological world order. 

Conclusions 
We believe that an in-depth cross-national understanding of technology assessment 

premises and processes is a prerequisite for international technology assessment, which 
will involve the nationals of two or more countries and provide serious inputs to the 
technology policy making pertinent to some substantive problems shared by these coun- 
tries. Appropriate and effective common methodologies can then be developed for intema- 
tional technology assessments involving these countries without a complete agreement on 
premises and processes. Eventually, new and effective methodologies and institutions for 
international technology assessments can emerge after sufficient learning from the actual 
experience through international collaborative efforts. 
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