NAZLI CHOUCRI

The Politicization of
Technology Choices

An analysis of the factors involved in
international technological advance and
of the various strains and tensions
created by the intervention of national
political considerations.

introduction’

We live in a world of national jurisdictions: states,
boundaries, legal entities, and contending constraints on
economic performance. These realities are manifested in
constraints on the behavior of firms that become crucial
factors in the determination of strategy and in the choice of
technology. The purpose of this article is to draw attention
to the politicization of technology choices—ior ali actors
and at all levels: firms and industries at the national level,
economies, states, international firms, and global firms.

Politicization

Politicization is a fact of life—-the manifestation and
the impacts may differ, but the fact remains. For the firm,
success is defined in terms of profit: technology choices are
defined almost exclusively in similar terms. In both
instances success is almost always contingent on under-
standing, and maneuvering within, the constraints imposed
by the state. its capabilities, political processes, legal
frameworks. and modes of determining outcomes. Success

for a state—in choice of technology and on other issues—
is governed by objectives other than profit. This observa-
tion must not be misunderstood: for the state (and for state
enterprises) profit is crucial, but other conditions, and other
priorities must prevail.

A nation—the nation-state—unlike the firm, seeks to
meet a variety, even a hierarchy, of objectives: security,
stability, cohesion, development, and profit (economic
gain). This hierarchy of goals creates some of the strains
between the firms operating across national boundaries and
the nation-state in whose jurisdiction the firm seeks to
enhance its profits. (Whether profits are viewed in giobal
or local terms is not central to our concemns here).

These fundamental differences in the goals and char-
acteristics of the two entities shape the politicization prob-
lem. To the extent that firms can understand, adjust, influ-
ence, or manipulate the constraints of politicization, their
success. on their own terms, will be enhanced.

Firms and States

Firms are not in the business of business for philan-
thropic reasons. States are not in the business of state-
building and state-maintenance for philanthropic reasons
etther. Firms and states are bound together by the fact
that each has something the other wants. Hence the bar-
gains. hence the strain, hence the inevitable and invari-
able politicization, And, when the firm is driven by the
need to increase access to compiementary assets to retain

Dr. Nazii Choucri is professor of political science and associate director of the Technology and Development Program at the Massachusetts Institute of
Technology. She also heads the Middle East program at MIT, which focuses on the role of technology in that region's socio-economic development. Dr.
Choucri is an anaivst of international conflict at both the regionai and global levels. Her current interests include energy and development, analyses of
the world oil market, problems associated with large-scale demographic changes. and transfer and adaptation of technology for development. Dr, Choucri
is the author of studies of the world oil market and its ramifications, including: international Politics of Energy Interdependence: The Case of Petroleum
{1976, with Vincent Ferraro) and her major studv, intemmational Energy Futures: Petroleum Prices. Power, and Payments (1987).

BUSINESS IN THE CONTEMPORARY WORLD - Autumn 1989

43




its competitive edge, then the lateral expansion of its
activities brings it in direct contact with those in controi of
the jurisdiction in which it seeks to operate. The firm’s
channel strategy—#how the firm seeks access to comple-
mentary assets—will determine the tvpe of political factors
encountered: i.e..contractual modes vs. integration modes
{ownership).

Politics, as we all know. is defined as who gets what,
when, how. And, short of the use of guns. the business of
politics is conditioned by negotiation, bargaining, and, of
course, trading in threats and uses of leverage. The firm, at
all levels, also bargains, negotiates, trades in threats and
resorts to using leverage. But the nature and content of the
leverage differ, as do the intended consequences.

When the firm operates in an industry or sector
important to the state, the parameters of politics are shaped
by their respective power and capabilities. A notable case
is that of Brazil and the computer industry. Brazil had one
set of objectives. and the international computer giants had
others. The contentions revoived around Brazil's objective
10 acquire compuier development capabilities. The estab-
lished global firms objected to and, in Brazil’s view,
obstructed the state’s strategy. The politicization and the
ensuing disputes were born of the conflicting goals and
capabiiities brought to bear on the disputes.

When the state believes that the firm’s operations are
imporiant for its own development strategies—and the real
political objectives of national leaderships—the parameters
of politics become defined by the respective power and
capabilities of the state and firm. The outcome is simply a
function of who has more clout and more capacity 1o
bargain and exert leverage—often in the literal sense.

Technology is both the subject (the goal) of such a
bargain and an instrument in the exchange. It is an
instrument in that if the technology chosen can not be
disaggregated into its component parts, the entity making
the choice (either the state or the firm) is more likely to be
able to contro} the technology, a condition that has impor-
tant, broad implications. Politicization, at a minimum a
nuisance, can become a fundamental impediment to the
activities of the firm. It may slow operations, detract from
central activities, and ensnare management (perhaps at all
levels) in the quagmire of local poiitics. If permits for
business and permission to operate are at issue, then the
firm becomes entangled in local bureaucratic procedures,
the universal nightmare of firms operating overseas.

[t is clear by now that the distinction between owner-
ship and control in international business is especially
important; ownership (by foreign governments) c¢an be
secured through a variety of formulas, but control is more
elusive: it involves exercise of leverage. of effective
decision-making, and of the capability to make choices.
Parenthetically, then, from the perspective of the state the
issue of unbundling imported technology packages be-
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comes intertwined with efforts at exerting control.

Modes of Politicization

The ways in which politics intrudes on the business of
the firm and the way the state introduces its objectives into
decisions about technology choices shape the politicization
problem. A comparative perspective on these issues illus-
trates the modes of politicization, and attendant motiva-
tions and consequences.

Industrializing States

Among the industrializing states, we turn to four
countries: all quite different, and all important to interna-
tional politics, to the Western alliance. to the global mar-
kets, and to regional security and stability. These four cases
show ways in which choices become politicized, in the
sense that choices that ought to be driven by economic or
technical criteria are shaped by political ones.

First is the case of Brazil. a country with a large
market, a substantially developed infrastructure, and a
country in which the state plays a major role in guiding
technology choices. The state has tended to write the ruies
(seemingly ona ‘‘take it or leave it"’ basis for some sectors).
The state is a player of consequence in almost all sectors of
economic activity, and the Brazilian market is too large to
be ignored by external actors and too sophisticated politi-
cally to be penetrated without encountering & measure of
state control. For Brazil, choices in technology have been
more politicized relative to those of other large economies
in the region, and politicization has been manifested across
more sectors as well, In the computer industry the country
has chosen the strategy of strong protection through legis-
lation to restrict foreign access to the Brazilian market,
especially in personai computers and mini-computers.

Second is the case of Kuwait. an oil producer of some
importance and an entreprencurial state of some repute.
Kuwait’s return on financial investments overseas exceeds
the revenue from oil sales. The State of Kuwait is becom-
ing known as Kuwait, Inc. The country’s strategies for
growth are based on assessments of the vulnerabilities of its
polity. For Kuwait the risks and vulnerabilities are stark:
close to 60 percent of its population are non-nationals and
close to 80 percent of its labor force are foreign citizens
Therefore, choices of technology are driven by the desire to
reduce reliance on foreign Iabor. This oil-rich country is
characterized by severe labor shortages. rendering conven-
tional prescriptions for technological choices in develop-
ing countries irrelevant. The driving concern for Kuwaiti
decision-making is to make technological choices that
would reduce (possibly minimize) the constraints of labor
shortages.

Third is the case of Korea, reputed to be the new
legend, the new miracie, the new giant of Asia. Korea’s
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technological strategies are politicized in ways different
from the Brazilian or Kuwaiti modes. Technology choices
are driven by state policy and the government’s intent to
enhance the productivity of labor and to establish a strong
productive presence in the region and elsewhere. The
motivations for politicization of technological choices in
Korea are also different. Within the confines of its endow-
ment, Korea has been immensely suceessful in mounting a
technological strategy that has enhanced its own advan-
tages or. more accurately, has transformed the historical
characteristics of economic underdevelopment into sub-
stantial growth and a presence internationally. A central
component of the strategy was the active support of the
government through the establishment of conditions favor-
able for foreign investment, combined with intensive sup-
port to selected industries, specifying and pursuing priori-
ties for technological change.?

Many of the issues surrounding the
international debates about access to
technology...involve national environ-
ments, not international agreements.

Fourth is the case of Egypt. Egypt may appear to be
a near-typical developing country. However, it has a large
domestic market, a wide range of national firms, and the
largest locally owned construction firm operating in the
Middie East. Furthermore, Egyptian educators, adminis-
trators, scientists, engineers and other skilled individuals
have traditionally staffed and administered the burcaucra-
cies and economies of other Arab countries. As the state
with the largest population, the most educated people, in
terms of numbers, and the largest number of universities
and research centers, Egyptian manpower has provided the
backbone for the country’s development strategies over the
past four decades. This fact itself has generated politiciza-
tion, as firms seek to improve their performance in an
environment riddled with administrative controls of all
kinds. Technological choices, then, are often made to
bypass the regulations of the state, especially those pertain-
ing to employment conditions.

These four cases show differing state capabilities and
differing effectiveness, and they represent different types
of conditions confronting international and global firms as
the local level of knowiedge and skills increase over time,
In many ways these four cases are textbook cases of
politicization. For Brazil and Korea the technological
challenge is to understand the difference between know-
how vs. know-why, Know-how concerns the technology
per se; know-why involves its implications and consequences.
For Kuwait and Egypt technological challenges have not
vet been defined in these terms. They do not as yet appre-
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ciate the difference between know-how vs. know-why, but
inevitably they will.

In ali four cases. technology choices are highly
politicized—public actors play important roles—and the
state sets the rules of the game. Firms are always affected
by state policy and by the political agenda shaping that pol-
icy. To the firm, the political elements are exogenous, but
they are important nonetheless. Learning to operate, and
retain maneuverability, within the parameters of state
policy and politics often determines the firm’s success in
the local environment. To be effective, state policy must
wisely line up the right incentives for the firm; but wisdom
is seldom in excess supply.

Many of the issues surrounding the internationai
debates about access to technology—and choices of tech-
nology—involve national environments, not international
agreements. For example, over 90 percent of the patents
granted by developing countries are foreign-owned; about
the same percentage are never employed in the country
granting them.* This means that the firm has drawn upon
the local environment for important commercial knowl-
cdge, perhaps has been even instrumental in generating that
knowledge, but the long-term gain from the patents does
not accrue to the national jurisdiction issuing it in the first
place.

Industrial States

In the industriai world the politicization of techno-
logical choices is as sharp and stark as in industrializing
states and clearly on the rise. Changes in the international
system, in cooperation among states, and in the global pow-
er structure will make choices of technology essentiaily
choices about strategies for national power. Three impor-
tant developments influence this politicization: the con-
solidation of a European market after 1992, America’s con-
cern with protecting its competitiveness, and Japan’s con-
tinuing bid for global economic dominance. (In 1986 about
haif of Japan’s investments overseas were in the United
States.)* These developments wiil sharpen the power/tech-
nology connections both at the level of national strategy
and also at the level of discrete technologies in select in-
dustries—for example, in supercomputers. For the United
States there is the added problem of managing a historical
peculiarity: as the world’s largest debtor, the United States
also enjoys the largest net inflow of investment income.
Historical paraliels with Great Britain hold for the first
condition, of course, but not for the second. These seem-
ingly contradictory trends reflect countervailing forces and
contending sources of politicization for choices of technol-
ogy and for regulation of international trade in technology.

The internai/external linkages are inevitable. On the
domestic front, because technological success depends
clearly and obviously on other choices—in education, in-
frastructure, R&D, and so forth—trends and forms of po-
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liticization will permeate all facets of social action bearing
on technical choice. On the international front, because
technology and information are constantly crossing bor-
ders, this trend renders single-nation industries a condition
of the past and, paradoxically, reinforces the politici-
zation of technological choices for nations.’

The clearest manifestation of politicization is around
issues of technology **gap.”’® Since future economic viabil-
ity depends on the ability to introduce a broad range of tech-
nologies in all sectors, critical size becomes important. It
is the size factor that makes post-1992 Europe a credible
challenger, the U.S. a global player, and Japan a notewor-
thy competitor. A technology gap—if it develops, and
however it might be manifested—will have direct impacts
on social and military affairs in all three regions and an
effect on subsequent technology strategy. Restrictive prac-
tices made exclusively on national security grounds that
limit exports of advanced technology are a clear manifes-
tation of politicization in a crucial domain. There is a para-
dox, of course, and something of a political problem. when
export restrictions are placed on a final product whose com-
ponents are manufactured elsewhere.

Technological innovation is an essential condition
for assuring long-term competitiveness.” Innovations re-
spond to a variety of measures whose introduction depends
on political actions, such as macroeconomic policy, indus-
trial policy, patent policy, tax policy, and so forth.? In
technologies where development is contingent on large-
scale government involvement, especially those bearing on
national security, the choice process itself can become
highly politicized. The form of government intervention
itself is the product of politicization. The U.S., for ex-
ample, is especially uneasy about the role of government
in all facets of entreprencurial and investment activity,
as a general ethic of restriction rather than expansion
prevails.

There is aiso the fact that countrics are often oblivi-
ous to the effects of their own policies on the interests of
their allies. Such instances give rise to inadvertent politi-
cization. Industrial countries will certainly be confronted
with the challenge of managing the role of the state in ways
that do not enhance the politicization of processes already
infused with ‘*high politics.”” In all other cases cited here,
choices of technology are consciously driven by political
factors and the objective of reducing risk and vuinerability.

-

Institutional Basis for Technological Advances

At the institutional level a proverbial technology tri-
angle defines the core of technical advance.” The triangle,
based on the experience of industrial societies, is com-
posed of: (1) government policies that support technical
advance; (2) universities oriented toward industrial re-
search, research on productivity, and development: and
(3) corporations structured to receive, utilize, and generate
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advances in technology.

Although relevant to their progress, the triangie does
not yet exist in most developing countries, but there is a
gradual appreciation of its importance in enhancing tech-
nological capabilities. Brazil, Korea, Egypt, Kuwait and
others are beginning to trv to reproduce the triangle as a
form of institutional development for mobilizing human
resources. The important issue here is that policies to es-
tablish the triangle inherently politicize the process itself.

Politicization as Goal Setting and
Decision Making

. Politicization manifests itself in several ways: there
is considerable debate about Aow choices should be made,
and what the criteria or goals that generate the choice of
technology should be. By the last count there were at least
nine different economic goals that can, in theory, drive
technological choices.'® To this we add the fact that often
economic goals mask political objectives. Understanding
this fact is important. and this consideration translates into
understanding who sets the goals, who decides the criteria
for the choices in technology.

Decision-making is always a political process. In an
interdependent world, firms and states are concerned about
the locus of decision-making: where are decisions made;
who controls the decision-making context; how much
discretion or aufonomy is there in decision-making. The
question of where evokes jurisdictions; the question of who
evokes procedure; and the question of autonomy evokes
capabilities—capacity to decide and to maximize gain
based on the decision made.

In the international market for technology, transfers
take place among: private firms of different national ori-
gins; within firms; between private firms and state-owned
or controlied firms; and sometimes, but more seidom, be-
tween states. Politicization emerges in the form of regula-
tion by states (iegal instruments) of the markets for know-
how (technology). For example, by forcing ocal participa-
tion, screening of foreign activities, or varieties of restric-
tive clauses. and the like, the state interjects its objectives
in the technology-choice process.

Since many industries that countries view as strategi-
cally desirable are dominated by international and increas-
ingly glabal firms (MNCs), it follows that conflict between
MNCs pursuing global economic strategies and countrics
pursuing national domestic political strategies is difficult
to avoid. This is especially the case in a competitive and
rapidly changing international environment. The issue of
divestiture brings this conflict into focus, invoking deci-
stons about the reduction of scale and scope of operations
across borders (for the firm) and across sectors (for the
state).
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Internationalization of Firms and
Politicization Problems

Technology is constantly evolving, and the cliche
that static means obsolete is particularly apt. The recent
emphasis on attempting to acquire assets is an indication of
responses to changing technological and market condi-
tions. In industrial and developing countries new phases
evolve in the development of both international business
strategies and nationai security strategies. The intersection
between the two draws attention to the crucial role of policy
toward technology.

When a host government limits access to comple-
mentary assets, in essence interfering with the operation of
the firm or obstructing business, then politicization takes
place. If the firm is successful in understanding changes in
both international production and the ownership of assets,
it will have a basis for anticipating future trends in, and
forms of, politicization.

It is difficult to differentiate between industries or
technologies devoted to private needs and those devoted to
public needs. But there are differences among technolo-
gies and industries. When two factors converge—(1) gov-
emnmertt as source of funds and rule setter; and (2) salience
of technology to national goals—ithe poiiticization of choices
is inevitable. For example, compare U.S. interest groups in
aviation, semiconductors, the automobile industry, hous-
ing and so on. The role of procurement, regulation, anti-
trust legislation, patents, and related policies is designed, in
part, 10 keep politicization of the process of technology
choices under control and to introduce accountability and
due process at each stage.

The idiosyncracies of domestic regulation and legis-
lation do not address the increased complexity of the inter-
national corporate landscape. Multinational firms in the
past were predominantly American. Today they come
from most of the industrial states as well as from a few
developing countries. In 1965-1969 the United States
accounted for 65 percent of all direct investment overseas;
by 1980-1981 its share was 28 percent.!' These trends
reduce the flexibility and maneuverability of U.S. firms
and impose increasing competitive pressures and the pros-
pects of public constraints on corporate activity.

Technoiogical Choices and Strategic
National Objectives

The intimate connection between national objectives
and technological strategies was recognized nearly 20
years ago.'? However, analysis of this connection has
generally remained outside the view of either business
analysts or scholars of national strategy. With increased
competitiveness from Japan and Western Europe, the
role of the state, national objectives and strategic con-
cerns have become salient in assessments of firm-state
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relations.

The allocation of resources for R&D, in the United
States and elsewhere. are shaped by national priorities.
Even when priorities are not entirely explicit, these R&D
allocations are shaped by a broad sense of priorities.’* For
exampie, in the United States 90 percent of U.S. federal
R&D funds going to industry are for defense, space and en-
ergy, three areas central to national priorities. In develop-
ing countries R&D funds are directed to broader ‘‘eco-
nomic development’’ goals. Because government is by far
the largest supporter of basic research, politicization of
allocation is inevitable. Targeting of R&D efforts, when it
occurs, is driven by conceptions of priorities in either
general or specific terms—and that is an intensely politicai
process.

..debates over the technological gap,
however defined, transiate into
constraints on the ability to participate...
in the design and implementation of
international [opportunities].

Politicization of technology choices within states is
not independent of what is happening eisewhere, Competi-
tiveness—the ability of a country to balance its trade while
achieving an acceptable rate of improvement in its standard
of living—becomes politicized as tradeoffs must be made.
Goals define technoiogical choices; and when technologies
in question are central to national security, then political
goals shape the characteristics of the technology programs.
As an itlustration, the striking difference between Eureka
and SDI initiatives can be traced to their objectives: SDI is
designed. in theory, to organize a weli-focused system of
militarv defense: Eureka, by contrast, has the objective of
giving a general boost to industries in their civilian-ori-
ented activities.'*

Politicization of technological cheices in relation to
national priorities is manifested in yet other ways.'> There
are linkages between technology choices and high-tech in-
novation, e.g., supercomputers. The nation that leads the
world in supercomputer technology (hardware, software,
algorithms) has the possibility of leading the world in
application of supercomputers: important in defense and
energy. and in simulation of very large systems, manufac-
turing, and so forth.'® In other words. this advantage means
leadership in all crucial indicators of national power—
leadership on a world-wide scale. If another country should
assume leadership in this area, U.S. defense and technology
may become significantly dependent on access to comput-
ers of foreign manufacturers. It is ironic that in many ways
the present predicament of the United States regarding
supercomputers is remarkably analogous to that of Brazii
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in the iatter’s stance on its computer deveiopment policy:
national autonomy is the centrai directive. The risks of
losing ground involve broader risks, such as: technology
lag, denial of access, loss of technological spinoffs, educa-
ttonal implications, impacts on basic research. and the like.

Since advanced technology and technological choices
shape a nation’s power in the international arena, concep-
tions of power, in turn, influence priorities and choices.
Internationally, the debates about technology choices have
become conflicts about:'? (1) the goals driving choices of
technology (growth vs. security), (2) the strategy of choice
(self-reliance vs. greater integration in the global system),
and (3) the regulation of cross-border firms and corporate
activities internationally (unilateral, bilateral, or multilat-
eral).

In the last analysis, consensus and debates over the
technological gap, however defined, transiate into con-
straints on the ability to participate, on an equal basis, in the
design and implementation of ‘‘international bargains.”""*
Dictating the terms of the bargain, between nations or
firms, is ultimately a matter of power and leverage. A gap
in technology is a constraint on power and a limitation in
the ability to exercise leverage.

It is therefore important to recognize and stress the
intimate connection between technological choices and
capabilities, on the one hand, and national power and
capability on the other. These linkages are generic: they
get at the core of the politicization of technological choices.
While the causation of technological change is left out of
neo-ciassical models of growth, it is ciear that politiciza-
tion itself is an important element of that causation.

Conciusion

The politicization issue is an especially difficult one
because nations now see their futures related to—even con-
tingent upon—advanced technologies, and firms are sel-
dom able to insulate their activities from the reach of the
state. For the state, protectionist responses are often pur-
sued by those who view themselves threatened or chal-
lenged. Protectionism worldwide would certainly be det-
rimental; but it is difficult to encourage policies for tech-

nological access or technology transfers designed to en-
hance the ‘‘global good’’ without confronting the reality,
and force, of the pursuit of distinctly national objectives.
While the size factor is crucial to the behavior and success
of the firm, it is not a necessary or even sufficient condition
for insulation from the encroachment of politicization.

Issues of advanced technology have already emerged
within the context of international organizations, espe-
cially the GATT framework. However, it is unreasonabie
to expect such institutional agreements worldwide to elimi-
nate or even substantially reduce the invariable infiuence
of politics.” Technological choices bear on eventual
technological capability; and for a nation, technological
capability determines the ability to participate in interna-
tional bargains. The most powerful influence the terms of
the bargain, the nature of the conflicts and the terms of
cooperation.

All this points to the globalization of politicization,
an emergent reality, not a cliche. However imperfect they
may be, codes of conduct and regulation of technology
crossing borders are designed to protect the weaker from
abuse by the stronger. Generally worthy in most instances,
codes of conduct also render politicization explicit, as they
draw attention to conflicts between international codes and
the constitutional norms of states. The U.S. case is espe-
cially illustrative, as legal constraints prevent government
from confiscating private property, from committing pri-
vate financial resources 10 public purposes, and from com-
mitting private firms to public endeavors—conditions that
might obtain under international codes.

As we look to the future, we see one area in which
choices of technology have not yet become politicized, but
will assuredly become so: choices of technology for the
management of global probiems and for the protection of
global assets (ecological conditions) and the global com-
mons (the atmosphere, the oceans, etc.). With increased
international sensitivity to environmentai problems, pres-
sures for responses to global problems will draw attention
to the duali role of technology as a source of and a soultion
to such probiems. These pressures will necessarily render
technological choices even more intensely political, and
will contribute to the giobalization of politicization.
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