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ORGANIZATIONAL AND POLICY ISSUES OF
INTERDEPENDENCE (AN INTRODUCTION)

Tibor Vasko

It is a generally accepted fact that the world has become more and more
internationalized. This is evident from the ever increasing interaction of nations
and nation states. These interactions are mainly in the political, economic, and
cultural domains. Recently, however, concern for the natural environment has
become an important issue for closer interaction.

The economic problems of the last decade, but particuiarly the attempts made
to remedy them on a national scale, exposed the international dimension of the
recent economic decline and the interdependence of national economies (K4dd4r in
this volume). It was not always so, at least for the "big powers”, as H. Kissinger
(1984), pointed out for the USA:

Economically, as late as 1950 we produced 52% of all the goods and ser-
vices of the entire world. In those circumstances foreign policy was
analogous to domestic policy; it was a challenge of identifying probiems
and then overwhelming them with resources.

No country can ciaim that at present.

Interdependence became an important feature of many economies in the early
1980s (and is expected to be even more so in the 1990s). Interdependence has
many facets which are not easily identified, nor is it possibie to understand their
impact and dynamics. Yet it will be an increasingly imporiant component of national
economic policy in general and of industrial policy in particular (Ballance in this
volume).

Numerous countries are finding it necessary to make interdependence the
core of their economic and industrial policies, as a considerable part (often more
than 50 percent) of their GNPs (GNI) is subject to foreign trade (see de Wolff in
this volume). This is the case of open economies. Among these, as a specific case,
are the small economies. These economies are engaged in complex economic, tech-
nological, and financial relations with other countries, the pattern of which is dif-
ficult to control nationally (Saito, Nashimiya in this volume). And yet these pat-
terns must meet certain criteria if manageable international economic relations
are to emerge. This may be the reason why the Seventh Congress of the Interna-
tional Economic Association selected interdependence and structural change as
one of its main topics in it's 1983 Conference. :

SOME SEMANTICS

Symptoms of interdependence are not always recognized and labeled by this
term. In Marxist literature internationalization is often used instead of inter-
dependence (Bogomolov, 1983). By interdependence we understand a mutual
transborder involvement by economic agents located in different nation-states.
Agents act in a dual transnational capacity as buyers and sellers of assets, ser-
vices or rights.

There have been suggestions toward a metrics of interdependence ~ to meas-
ure it, for example, by the cost of avoiding interdependence. This allows for the
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measurement of the symmetry of interdependence (if the cost of avoiding invoive-
ment to both actors is equal) and asymmetrical if the costs are different. To con-
tinue the semantics one can distinguish between vertical economic interdepen-
dence, (between nations with different resource-endowments) and horizontal, (when
transactions are in goods of a similar kind) because of economies of scale, speciai-
ization, intra-sectoral exchanges, etc. (Dunning, 1983).

Integration is seldom seen as a proxy for interdependence, rather integration
means agenis interacting as if they were in the same country.

Regarding the responses to interdependence, the restructuring of a natural
economy or industry is of paramount importance. The new interpretation of the
term "restructuring” is explained by Hamilton (in this volume).

ORGANIZATIONS AND POLICIES

There are many well known regional institutions like the CRC, EEC, CMEA,
OECD, and in specialized fields like IMF or GATT, as well as ad hoc or temporary
organizations, all of which are in action. With the turbulent economic develop-
ments of the 1980s, these institutions are revising their roles and policies and are
working on new measures (see for example, The Fast Report, 1984; Positive Adjust-
ment Policies, 1983).

At the Thirty-Sixth session of CMEA in Budapest (June 8, 1982), the Premier
Minister of the USSR, Mr. Tichonov, stressed that for an intensification of the
economies of the socialist countries, it wili be necessary to radically restructure
production on progressive scientific and technical bases, keeping in mind the
mutual complementarity of their economies. At about the same time President Mit-
terand (in Versailles) proposed a “concentrated’” development of worid economy, to
be achieved by cooperative measures in R&D, investments, finance, and trade.
These two events illustrate the importance of this topic. Thus complementarity
emerges as a dual problem for interdependence, (see Pelkmans in this volume),
coordination being the recommended algorithm for solving both problems.

The arsenal for making the activities more coherent consists of more impres-
sive expressions (technical terms) than, sometimes, the real tangible resuits. As
illustrations, (Gordon, Pelkmans, 1979), it is possible to mention:

. unification (the combination of two or more national policy structures
into a common one). An example, not with overwhelming success, is the
Common Agricuitural Policy of Western Europe;

. coordination (intermationally negotiated adaptation of domestic policy
intentions to improve the impact of these policies for all participants).
Coordination has many meanings and has also been mathematically formai-
ized (for example, in the theory of multi-level multi-goal systems). It can
be anticipatory (ex ante) and responsive (ex post);

. harmonization (attempts to remove inconsistencies in laws and pro-
cedures);

. consultation (helps information flows among participants and is a confi-
dence building activity).

There are other terms used with slight differences in the meaning (concentration
often used in France, orchestration, etc.). All these mechanisms have a certain
political sensitivity and are sometimes (not explicitly) related to what is termed as
national economic security (von Geusau, Pelkmans, 1982).

These measures are usually part of national industrial policies, but could also
be used on the sectoral or corporation levels (see Pelkmans in this volume). The
case in point is muitinational enterprises whose activities are superimposed on the
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endeavors on a national level (for case study illustrations see Dokopoulou and
Hamilton in this volume).

SOME OF THE RESEARCH NEEDS

During our meeting a lively discussion on furt.her research needs took place.
Among others, the following topics were singled out:

Old Versus New Indusirtes

A shift in the branch structure of industry is seen as a rewarding issue, it has
already been widely covered in the literature. However, the knowledge obtained
from this shift, which is available to policy makers, is neither conclusive or con-
structive, and can not be used to guarantee success in the future. Several con-
cepts, such as diversification, leading industries, sun-rise industries, etc., though
generally valid, can not easily be applied, as the many failures indicate. These
concepts are the functions of the size of the economy, size of the enterprises,
availability of venture capital, entrepreneurship, etc.

New Technologies and the Labor Force

As macroeconomic indicators are not responsive to individual and even less so
to inventions, but rather to their wide-scale diffusion, therefore support for R&D
only is not a sufficient policy measure to endogenously generate economic growth
(see Millendorfer, Hussain in this volume). Important factors are attributed to the
labor force, its qualification and mobility. Also, the availability of entrepreneurs
willing and able to put new ideas into operation are seen as sine-qua-non condition
as the history of several "high-tech highways’ indicate. In this case many other
regional issues are important, as pointed out by Hafkamp and Nijkamp, and also
Forssel (in this volume).

The Role of Market Size

Even if the economies of scale under the impact of new technology deserve to
be revisited in several sectors the size of the market has its importance. Here
again interdependence has its influence as several commodities (steel, automo-
biles, ships, etc.) have, in reality, become a world commodity. This means that
opportunities, and also saturation, on the market in one part of the world are feit
elsewhere, upsetting the economic and monetary balance of the impacted national
industries (Krelle, in this volume). The consequences of this impact depends on
many factors — the size of the industry, national economy, openness of the econ-
omy, the responsiveness and innovativeness of the industry. A case in point is the
Japanese TDK Corporation. It makes enough profit from magnetic materials (tapes,
discs) to cover the aggregate deficit of the big five steel companies (Makino,
1985).

THE IMPACT OF INDUSTRIAL RIGIDITY

It is perhaps a general property of complex systems that they respond to any
disturbance and change by activating internal mechanisms to counteract the dis-
turbance, thus achieving a certain degree of homeostasis. This phenomenon comes
into play when the changing impact of new technology hits established institutions.
Some researchers make these interactions responsible for generating the long
term up and down swing in economic activity. The most recent depreciation is
explained as a structural crisis caused by the mismatch between the techno-
economic subsystem and the socio-institutional framework. In fact we are witness-
ing the reversal of the former positive interaction between these two spheres
(Perez-Perez 1985).
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Other potentially rewarding areas singled out were (van Duijn in this volume):

. investigation of the role of the investment rate in reiation to economic
performance;

. the short and long term impact of protectionist measures;
. capital and labor market allocative efficiency;
) debt problems, its international, national and enterprise ramifications;

. the problem of the implementation of international anticipative versus
responsive measures.

These problems are, in part, addressed in the selected papers included in this
volume. Participants had a chance to hear several other interventions.

SUMMARY

It is generally acknowledged that the importance of interdependence is by far
not identified in all its forms. This is also true of the knowledge necessary to dev-
ise active economic policy measures. Quite often the essence of international
interdependence is circumvented by theories of foreign trade which are not always
relevant (Krelle in this volume).

So the approaches to interdependence form a wide spectrum starting from
active and positive acceptance, for example, Naisbitt 1982

Instead of resisting increased economic interdependence, we should be
embracing it wholeheartedly. In my view, it is our great hope for peace.
If we get sufficiently interlaced economically, we will most probably not
bomb each other off the face of the planet.

But there are those who have second thoughts about it, perhaps best illus-
trated by Matouk, 1979.

Today the choice is between an attitude open to the worild, with the risks
which this entails, but also the opportunities which it offers, and a pro-
tectionism which, limited to the national level, can only lead to a failure
to satisfy consumers who are deprived of some imporied goods and
obliged to change drastically their life-style, if only to reduce their con-
sumption of energy. However, such a change, painful at present time
might eventually lead to a life-style more harmonious with the ecosystem,
more natural, and which ultimately guarantees more efficiently the sur-
vival of the species.

So the positions towards interdependence range from threats through chal-
lenges, to opportunities. It is the behavior of different actors that may make the
difference. The policy response of each country looks for national optimum and so
the sum of policies has little chance to be close to the overall optimum of the com-
munity. It is a challenge to the analysts to show what the optimum is and make the
sum of individual policies as close as possible to the overall optimum. There are
many indications that this optimum drifts more and more toward a global one
(Bogndr 1984).
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ON POLICY MAKERS AND INDUSTRY STRATEGY*

Robert H. Ballance**

Statistics and Survey Unit
Division for Industrial Studies
UNIDO
Vienna International Centre, Austria

There is general agreement that the period 1950-70 was one of exceptional
economic progress in western countries, particularly in the manufacturing sec-
tor.? Rapid growth brought many changes in world industry. However, its full
impact on the field of industrial policy has only recently emerged. This paper
begins with an examination of growth-induced trends which have altered the inter-
national environment relating to industrial policy. Some consequences of these
trends for the formulation of national strategies (or policy mixes) are noted and a
tentative framework for characterizing national strategies is suggested. A brief
survey of national strategies in two industries - steel and advanced electronics —
provides the basis for some tentative generalizations.

A. THE CHANGING MAP OF WORLD INDUSTRY

Since 1950, policy makers in various capitals have witnessed a relative
decline in the international role of their countiry's manufacturing sector. The
decline was marked in the case of the US, although similar trends occurred in the
UK and elsewhere. For instance, during 1963-78, the combined share of world
manufacturing value added in eight western countries declined from 46 to 33 per-
cent.? A different set of circumstances applies to other countries, notably Japan
and West Germany. The industrial importance of both countries steadily increased.
These gains were matched by a corresponding expansion in the two countries’
share of world exports.

The redistribution of industrial capabilities led to modifications in the opera-
tion of a loose international framework which, heretofore, had guided policy mak-
ers' deliberations in the field of industry, trade, finance and investment. Experi-
ence suggests that the operation of such a system usually requires a powerful
leader or regulator. In other words, the internationalization of economic relations
will proceed more rapidly if one nation has a near monopoly of 1:)owe1r'.3 However,

xThis paper was not presented orally at the meeting but was prepared especially as a con-
tribution.

*xThe views expressed in this paper are those of the author and do not necessarily reflect
those of the organization with which he is affiliated.

1The scope of the following discussion is limited to western countries. It pertains to the
manufacturing sector in these countries and to selected industries within that sector.

2Figures were compiled from national accounts data, expressed in US dollars and at con-
stant prices. Countries include Belgium, France, Luxembourg, Netherlands, Norway,
Sweden, the United Kingdom and the United States. See R.Ballance and S. Sinclair, Collapse
and Survival: Industry Strategies in a Changing Worlid (London: George Allen and Unwin,
1983), p.14.

3Kindleberger has described how the UK performed this function prior to the 1930s. See
C.P. Kindieberger, The Worid in Depression, 1929-839 (Berkley: University of California



as the global distribution of industrial capacity has begun to converge, many pol-
icy decisions have come to be fashioned by negotiation between countries or coali-
tions of countries. In short, this redistribution of industrial activity makes it
increasingly difficult to achieve the political consensus between countries that is
necessary to deal with emerging problems.

There are other, related, reasons for the sometimes hesitant attempts to sus-
tain the post-war network of policies, programmes and institutions.? The gradual
spread of new industrial capacity has accentuated the importance of foreign mark-
ets and suppliers at the expense of their domestic counterparts. Under such cir-
cumstances, policy makers are faced with a greater margin of uncertainty when
making decisions. These dilemmas derive from actual problems: (a) an unfamiliar-
ity with the characteristics of foreign markets and suppliers and the inability to
influence these firms through domestic policies; (b) the emergence of large tracts
of competitive capacity in foreign countries, particularly in industries where
adjustment pressures are already evident; (¢c) the fear that external suppliers may
impose constraints on domestic firms by cutting deliveries, raising prices or
enforcing embargos; (d) the prospect that reliance on imported capital goods may
relegate domestic users to an inferior technology or lessen their ability to influ-
ence the nature of technological advances. One result has been a growing number
of industry-specific disputes which often pit the US against Japan, the European
Community or its individual members.

The policy consequences of realignment are re-enforced by another, more
specific, type of convergence. For a wide range of manufactures, relative factor
abundance in western countries has gradually become more similar. Thus, several
of the traditional determinants of comparative advantage — relative differences in
national endowments of capital, unskilled and skilled labour — may no longer dom-
inate while others, such as resource endowment, may not be ger‘mane.5 Under these
circumstances the pattern of specialization in production and trade may depend
heavily on factors such as non-competitive firm behavior and government inter-
vention.

These subtle, but basic, shifts in worid industry have altered both the objec-
tives and the process of policy making in western countries. As the strength of
international guidelines has waned, national differences in the choice of industry
strategies have taken on added significance. Given these trends, it is perhaps
appropriate to search for common threads in the national strategies. Such an
exercise can be dealt with on many levels but, in any case, can not be conclusively
examined in so brief a paper as this one. The following discussion suggests one
rationale for generalizing about national strategies which might be useful for

Press, 1973). Others have pointed to the similar role played by the US until mid 1970s and
the resultant vacuum in international leadership thereafter. See Interfutures, Fucing the
Future: Hastering the Probable and Managing the Unpredictable (Paris: OECD, 1979),
pp.77-78. Finally, Aho and Bayard have argued that the post-war changes in the interna-
tional distribution of economic and political power have hampered the ability of the inter-
national trading system to deal with problems. See C.M. Aho and T.D. Bayeard, "The 1980s:
Twlight of the Open Trading System”, The #orld Economy, December, 1982, p.399.

4Creat.ion of the post-war economic system began with the Marshall Plan and included the
Bretton Woods Agreement., the establishment of the IMF, the World Bank and GATT.

5The Ricardian influence of natural resources is of limited relevance to trade in manufac-
tures. For instance, steel is not necessarily produced most efficiently where iron ore and
coal are found, given modern transportation and the influence of market location. Similar-
ly, the importance of Heckscher-Ohlin trade is largely confined to labour-intensive pro-
ducts. These aspects have been examined by William Cline, Reciprocity: A New Approach to
World Trade Policy (Washington DC: Institute for International Economics, 1982), p.9 and
pp.38-40.



analytical purposes.

B. INDUSTRY STRATEGIES IN THE MANUFACTURING SECTOR

It would be a simple process to distinguish between national strategies if each
were characterized by a single or well-defined line of policy emphasis. If so, coun-
tries might be depicted as subscribing to a strategy giving an overriding emphasis
to R and D and associated industries (computers, advanced electronics, aerospace)
or, perhaps, a strategy of preserving sunset industries (steel, textiles and
footwear). Other examples which come to mind include policy-oriented strategies
reflecting the traditional dichotomy between open and closed economies, export
promotion and import substitution, or a strategy of emulating technological
leaders.

Unfortunately, national strategies are neither so simple nor coherent as to
permit this type of generalization. First, they are seldom consistent over time and
may be altered abruptly — by voters, by changes in the approach of top-level
bureaucrats or by major shifts in global economic circumstances. Second, the real
priorities underiying an industrial strategy are rarely obvious and are not always
clearly defined even in the minds of policy makers.® Third, no country follows an
industrial strategy which is common to the entire manufacturing sector. An
emphasis on 'high-tech’ industries may be pursued simultaneousl; with a 'defensive
strategy' to delay or deter the contraction of mature industries.’ In brief, national
strategies are neither ciear cut nor sufficientiy broad to permit a simple charac-
terization which is applicable to the entire manufacturing sector.

If a sector-wide interpretation of national strategies offers little basis for
generalization, can more useful insights be gained by focusing on industry-specific
policies and strategies? At this level of disaggregation an additional simplification
would seem to be appropriate. Briefly stated, in most countries — including the
technologically advanced - a large portion of total manufacturing output will
probably always consist of traditional standardized activities, for example, the
production of building materials, food, clothing and ‘ordinary’ consumer durables.?
Transport costs, national differences in consumer preferences and declining
returns to scale (e.g. for natural-resource-based products) are among the reasons
why most countries produce a similar set of goods. While such industries may be
the frequent subject of domestic policy debates, they are not of primary impor-
tance for the formulation of industry-specific strategies in an interdependent
world. Rather, the industries which are the main focus for national strategies —
and thus tend to be the focal point of international disputes — typically seem to fall
into one of the following groups:

61n any case, the content of national strategies can certainly not be judged from the pro-
nouncements of a country's political leadership. For instance, President Reagan's call to
"re-industrialize America’ has subsequently proved to be more of a political event than a
policy statement.

7Government intervention designed to favor one set of industries implicitly discriminates
against others. Thus, policy makers may eventually find themselves under strong pres-
sure to assist industries other than those which were initially accorded the highest
priority. The result may be a national strategy which borders on the schizophrenic but, in
any case, is not co-ordinated.

8Asxsm' Lindbeck, 'Industrial Policy as an Issue in the Economic Environment,’ The Worid
Economy, December, 1981, p.393.



10

i) The industry is a relatively large one in terms of its capital investment
and/or employment. Thus, significant and prolonged adjustment pres-
sures (reflected in low rates of capacity utilization, depressed levels of
domestic demand, rising import penetration, overinvestment, etc.) could
alter the prevailing international hierarchy in the industry. The con-
traction of these industries, which are euphemistically known as ‘mature’
or 'sunset’' industries, poses economic and/or political problems.

ii) The industry is a highly specialized one, often regarded as technology-
intensive. In the opinion of some policy makers, international leadership
in these fields (often referred to as ’'sunrise’ industries) depends upon
"who gets there first”. Once established, technological pre-eminence is
thought to provide a lasting competitive advantage in international mark-
ets.

Examples of industries falling in the first category are steel, autos and,
perhaps, bulk petrochemicals along with various supplier industries. The reasons
for contractive pressure may include significant over-capacity, resulting from
previous misjudgments about present levels of demand.9 or the establishment of
new capacity in developing countries (e.g. petroleum refining in the Middie East
and Mexico and new steel mills in many developing countries). Related explana-
tions are widespread obsolescence (as in the American steel industry) or poorly
times expansion programmes which were soon undercut by new technological
advances.1® Here the major issues confronting policy makers is how to accommo-
date a contraction in industry size. A related, but secondary, concern is to find
the means to rejuvenate the industry and to restoré some measure of international
competitiveness.

The prominence which policy makers attach to the second cluster of indus-
tries derives from their belief that comparative advantage may be achieved artifi-
cially. In general, any advanced country may aspire to technological leadership in
at least some phase of manufacturing — especially if government intervention
occurs. Moreover, technological pre-eminence in a particular phase (e.g. semi-
conductors and integrated circuits) may help to confer leadership in related pro-
duct lines (computers, automated machine tools) and their applications (computer-
aided design and computer-aided manufacture). Thus, for technology-intensive
goods the argument would seem to be that comparative advantage is made, not
given. National strategies to foster these types of activities are regarded warily
by foreign competitors since the establishment of a pre-eminent position could
affect a much wider range of industries on an international scale.

C. ATALE OF TWO INDUSTRIES

Further generalizations as to the objectives and forces that shape a national
strategy are difficult without a closer look at the actual policies and strategies.
Two industries — steel and advanced electronics — were chosen for this purpose.
Steel is a mature industry, typical of the first group of activities noted above while
advanced electronics is representative of the second group. A thorough examina-
tion of either industry is beyond the scope of this paper; instead the purpose is

Sa relevant example is the experience of British Steel Corporation: in 1971, the Govern-
ment endorsed plans to expand capacity to almost 40 million tonnes by 1980. Ironically,
1980 began with a tripartite dispute between government, industry and labour regarding a
production level of 15-16 million tonnes. See, The Economist, 12 April, 1980,

10'l'he plight of 'mature’ industries may be further complicated by rapid increases in hour-
ly wages which outstrip the gains recorded in competitive countries.
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merely to illustrate similarities and differences in national strategies as well as
some of Lhe forces and conditions that influence the choice of a strategy.

STEEL - AN AGEING INDUSTRY: Prior to the 1970s, the world steel industry’s growth
was steady. Bouyant domestic demand meant that producers were not plagued by
prolonged contractions giving rise to problems of excess capacity, by the threat
of substitutes for steel, or by declining rates of profit. The eventual transition
from a rapidly growing industry to a mature one changed all this. World consump-
tion of crude steel grew steadily until the mid 1970s and thereafter fluctuated
errat.ically.11

Basic changes in long-term patterns of demand and production provided the
impetus for this aging process. Because steel requirements depend on the demand
for steel products, structural changes within the manufacturing sector were
reflected in the industry. Today's major growth areas are telecommunications,
energy, aerospace and computers. Unlike the industries that led the field during
the first two thirds of the century, these new industries are not intensive users of
steel. Thus, steelmakers are dependent on user industries which, themselves, are
losing ground relative to overall economic activity. Other, economy-wide struc-
tural changes have had a similar effect. For instance, the service sector’s share
in GDP has tended to grow relative to the production of material products, and
investment has given way to consumplion in the expenditure of national income.
Because both services and consumption are less steel-intensive than investment in
the production of material goods, the industry’s share in output and employment is
likely to decline further.1? The following discussion focuses on the major stra-
tegies observed in the US, the EEC and Japan developed during this period.

Defensive strategies — the US approach: The US first became a net importer of
steel in 1959 during the course of a prolonged strike. Since that time a prominent
policy objective has been to restrain the growth of imports. As imports rose, pro-
tectionist sentiments grew stronger and, in 1969, voluntary export restraints
(VERs) were negotiated with the European Community and Japan. Although these
restraints were abolished with the passage of the Trade Act of 1974, protectionist
pressures soon re-emerged. The new campaign occurred in the midst of the worst
recession since 1930 and thus benefited greatly from public support. There was
also a change in tactics which took into account the new test for dumping contained
in the Trade Act of 1974. This shift was said to be on the advice of the Carter
Administration which was anxious to deflect a new drive for import quot.as.13 The
American Iron and Steel Institute (AISI) played a leading role in this period. It
filed a petition in 1976 charging that Japanese producers had unfairely diverted
shipments of steel to the US as a result of an agreement to restrict imports to the
European Community. The AISI also attempted to document charges of unfair prac-
tices and forcefully advocated the need for stronger import restraints.

11P‘r'oducers did not restrict their capacity expansion during this period, apparently anti-
cipating only a brief downswing. Until 1974, the world's steel industry operated at over 90
percent of effective capacity. Afterwards, utilization rates plummeted to less than 60
percent. See Interfutures, Fucing the Future: Hastering the Probable and Managing the
Unpredictable (Paris, OECD, 1979), p.369.

12'I‘hese contractive effects of demand have been reinforced by basic changes in produc-
tion processes and, in particular, by technical advances that have dramatically reduced
steelusers’' requirements.

134, Mueller and H. van der Ven, 'Perils in the Brussels-Washington Steel Pact 1982', The
Worid Economy, November 1982, p.263.



At the height of the protectionist drive, a steel caucus of about 150 Represen-
tatives and Senators demanded that the Administration produce an effective means
of import restriction by the end of 1977. Significantly, the Carter Administration
introduced a trigger price mechanism (TPM) in early 1978. The mechanism set a
minimum price for imporits based on ‘constructed costs’' using Japanese data.
Foreign steel could be sold in the US at prices above the minimum, but imports at
prices below these levels would prompt a preliminary review to determine whether
the government should launch a full-scale investigation of dumping practices.
Minimum prices were periodically raised at the government’'s discretion. However,
American steel interests remained dissatisfied with the levels of protection
accorded by the TPM. They called for a two-tier system of constructed costs — one
based on Japanese data and another derived from European figures. The proposal,
which was not accepted, would have led to much higher trigger prices for Euro-
pean exporters whose costs exceeded those of Japanese producers (although their
landed American prices were sometimes lower).

Firms subsequently resorted to litigation in an attempt to force the Adminis-
tration to replace the TPM with a stronger form of import restraint. In 1980 US
Steel Corporation filed and extensive anti-dumping petition against several Euro-
pean producers which led to the suspension of the TPM. The suit violated an
agreement whereby the Administration had established the mechanism in return for
an industry pledge not to file anti-dumping charges. After further negotiations US
Steel withdrew its petition and the Administration reinstated the TPM with a 12 per-
cent increase in the minimum prices of imports and new quantitative restrictions.
In January 1982 several firms again filed anti-dumping suits and appealed for coun-
tervailing duties to equal the subsidies received by foreign competitors. This step
led to a second suspension of the TPM. The accusations implicated a host of sup-
pliers and included product categories that were new to the dispute. The legal
cases affected most of the steel exported to the US by the European Community. A
compromise with European suppliers was reached in October 1982 just hours
before a deadline that would have brought ‘penalties into force. Governments and
industries alike agreed to a quota system, that would limit Europe's exports, on
average, to 5.4 percent of the American market.

Throughout this entire period the efforts of law makers and steel producers
were actively supported by the United Steelworkers Union. Because producers
had traditionally offered only minimal resistance to the union’s demands, the gap
between steel wages and the average for manufacturing widened from 30 percent in
the mid 1960s to 70 percent by 1980.* Viewed in this light, the union had very good
reasons for endorsing the protectionist drive. All these circumstances led to a
paradoxical situation in which steel producers, while offering some of the highest
wages and benefits of any American industry, were appealing for government inter-
vention to shield them from international competition.

The protectionist campaign did not proceed without opposition. At least some
parts of the US bureaucracy were reluctant to endorse these measures. They were
concerned with wider ranging trade relations with the Economic Community; retali-
ation in the form of trade restrictions on American exports of chemicais, textiles
or agricultural products was feared. In contrast, representatives of steel users
managed only token opposition to protectionist efforts.1® Generally, American

14‘K. Kawahito, 'Japanese Steel in the American Market: Conflict and Causes,’ The Worid
Economy, September 1981, p.248.

15The Amerjican Institute for Imported Steel, for example, has étressed the fact that
demand for specific products, notably pipes and tubes, often exceeded domestic supply
capabilities.
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steel users have demonstrated a lack of unity and have failed to marshall an effec-
tive response to the industry's pressure groups. The zeal with which firms sup-
ported the protectionist campaign also varied. Several, for example, had long-
term commitments to import specific types of steel that were in short supply and,
as a result, were opposed to at least some aspects of the campaign. A few firms
had begun to diversify — into oil refining, chemicals or activities outside the
manufacturing sector -~ and their enthusiasm for protective measures was
lukewarm.

European cartelisation and the Davignon Plan: Beginning in 1976, the EEC
adopted a strategy of cartelisation which was reminiscent of the tactics followed in
the 1920s.1% The cartel was a voluntary one intended to promote market stability
by fixing levels of crude steel production, minimum prices for imports and duties
to prevent dumping. In return, producers were expected to reduce excess capa-
city with the help of cash payments for the EEC. The cartel's operation has been
plagued by a continued fall in demand which contributed to a series of internal
disputes. These included intra-EEC price wars and dumping allegations, objections
to the public subsidies to specific steelmakers and disagreement on the need for
compulsory rather than voluntary controls to enforce the cartel. An additional
handicap was the heterogeneity of the European steel industry resulting from
differences in (a) the extent of public ownership, (b) the degree of specialization
in bulk steel, speciality steel and steel products and (c) the extent to which steel
makers were integrated into the country’s industrial structure.

While the disputed issues are mainly couched in national terms, the underlying
problems are common to most European countries. They inciude the existence of
considerable excess capacity and, to a lesser extent, the failure of several major
producers to modernize their steel-making capacity. Moreover, the Davignon Plan
faces a third difficulty which is new to the 1980s: the overall effectiveness of the
strategy is greatly influenced by the EEC's changing fortunes in the 'steel war’
waged against American producers. Most European producers would probably
have preferred to see the continuation of the original American TPM, provided
that trigger prices were not set too high. This would have allowed them access to
the US market without any formal investigation of the extent to which their opera-
tions are subsidized. However, as protectionist pressures mounted in the US,
voluntary export restraints (VERs) became more attractive to the Europeans. Clo-
sure of the American market would have meant that six million tonnes of steel being
exported to the US would be diverted back to Europe.

A consensus strategy — the Japanese approach: In contrast the the internal
differences that have plagued the European cartel, the homogeneity of the
Japanese steel industry facilitated a consensus strategy. During the 1970s five
producers accounted for 70 percent of Japan’s output and all had similar cost
structures. Although the product mix of the major firms differed, the market
share of each producer was relatively constant.

The framework for consultation included the provision of monthly voluntary
guidelines by MITI and weekly meetings attended by executives of the five com-
panies and MITI officials. Many raw materials were bought through joint negotia-
tions between the five firms and their suppliers. Investment programmes and plans
for modernization were also closely co-ordinated. These tactics enabled the indus-
try to weather the global slump in steel in the 1970s without serious cutbacks in

lssee K.Jones, 'Forgetfulness of Things Past: Europe and the Steel Cartel,’ The World
Economy, vol. 2, no. 2, 1979, pp.139-54.
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capacity. Japan soon became the world’s leader in the use of continuous castings
as the proportion of output accounted for by this technology rose from 20 to 80
percent between 1973 and 1983.1

Falling steel prices and new capacity in developing countries have subse-
quently led to a deterioration in the Japanese industry: in 1983, all five major
steel producers reported losses for the first time in decades. Like their American
counterpart, some steelmakers have proposed that their government file dumping
charges against foreign exporters in Brazil, South Korea and Taiwan.1® However,
such a defensive strategy is not likely to gain wide acceptance. Unlike the Us
industry which exports very little, most Japanese steelmakers are reluctant to ban
imports since — unlike the US industry - they ship so much steel abroad them-
selves.

The internationalization of steelmaking: In comparison to other industries —
consumer electronics, autos or petroleum products ~ steelmakers have tradition-
ally eschewed international commitments through joint ventures, technology-
swapping agreements or capacity-sharing arrangements. Recently, however, there
is mounting evidence that such tactics may eventually become a dominant strategy
in both Japan and the US. Despite criticism within the industry, some American
firms have begun to search for foreign technical assistance leadmg to 'a multitude
of agreements... between Japan's big five and the USA’s top ten.’ 19 This option also
opens up the possibililty for traditional steelmakers to concentrate on those pro-
duct lines where they are most competitive while importing semi-finished steel from
abroad.?? The recent purchase of a modest share in Wheeling Pittsburgh by Nisshin
Steel suggests another dimension to the sirategy. Heretofore, foreign investors
have been discouraged from similar moves by the antiquity of the US industry but
American-based production has gradually become more atiractive as a means of
avoiding protectionist pressure in that country.

Product diversification: A strategy of product diversification reflects a desire to
lessen the firm's dependence on crude steel production. One alternative is to shift
into the production of higher quality steels. Another is to move downstream from
crude steel, through integration, into steel-using operations that are more closely
related to engineering activities. A third version, diversification into non-steel
producing activities, has been observed among American firms and is tantamount to
a partial exit from the steel mdust.ry

17This advance ylelds significant reductions in energy use and other improvements in ef-
ficiency. In contrast to the Japanese situation continuous casting accounted for only 31
percent of US steel production in 1983 while, the EEC, the corresponding figure was ap-
proximately 50 percent.

18Wages are cited as one of the main reasons for the price advantage of new competitors.
In the US, the share of wages in total costs is about 24 percent; in Japan that share is 18
percent but in South Korea the corresponding figure is 4-5 percent. Subsidies are though
to be another important explanation. Estimates put these subsidies at 40 percent of pro-
duction costs in Brazil and 10-20 percent in South Korea and Taiwan. Far Eastern Econom-
ic Review, 17 November 1983.

19pal1ance and Sinclair, op. cit., p.122.

2OUS steelmakers have recently attempted to complete such agreements with firms in Bra-
zil but the deals have not gone through.

21For example, in 1980 steel operations accounted for only 11 percent of operating income
at U.S. Steel. Others, notably Armco and National Steel, steadily moved out of steel as
their financial position permitted. See R. Reich, ‘Making Industrial Policy,’ Foreign Af-
fairs, Spring, 1982, pp.851-81.
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The popularity of a diversification strategy reflects the consequences of the
siump in demand and the rise in production costs which occurred during the 1970s.
Diversification into higher quality or speciality steels offers better demand pros-
pects and a lesser threat from competitive substitutes. Some Japanese steeimak-
ers have followed this tactic by specializing in the production of 'high-strength’
steels that compete with aluminium in the manufacture of automobiles, containers
and other mass-produced items. Alternatively, producers that choose to move
downstream into engineering activities are usually part of large, integrated, firms.
Their steel-using operations are of a sufficient size to absorb demand fluctuations
and to subsidise losses in the steel-producing activities. This arrangement works
to the benefit of the firm because the engineering and metalworking phases of the
operation are assured that they will obtain the types of steel required.

In conclusion, the prevailing American strategy has been a defensive one
designed to control the level of imports. As the domestic market has become more
fragmented — through competition from US-based mini-mills as well as foreign sup-
pliers — a variety of policy tools have been employed to reduce the pressure to
contract. The European strategy has focused on the problems of excess capacity
and obsolescence while, in Japan, modernization and an increased reliance on
exports helped to stave off the effects of the global slump. The European and
American strategies are interrelated owing to the former group’s dependence on
exports. Moreover, there is mounting evidence to link the American and Japanese
strategies as firms in the latter country attempt to circumvent the defensive tac-
tics adopted in the US.

All these strategies share one common feature, however. They were not dev-
ised and implemented solely by policy makers but were assembled through negotia-
tion involving government officials, industry representatives, trade unions and,
sometimes, the importers and domestic users of steel.

ADVANCED ELECTRONICS - AN EMERGING INDUSTRY: The advanced electronics
industry is defined here to include electronic applications equipment such as com-
puters and automated machine tools as well as the main components — semiconduc-
tors and integrated circuits — used in such equipment. Beginning from a negligible
base the industry has expanded rapidly and, in several countries, has overtaken
consumer electronics as the predominant sub-sector in the electronics field. Thus,
by 1978, the value of industrial products and components accounted for 68 percent
of all electronics production in the US. The corresponding figure for the EEC was
53 percent while the share in Japan was lower but was rising rapidly.

There are several reasons why governments have actively sponsored the
industry's development. First, the industrial applications of advanced electronics
are expected to improve greatly the reliability and quality of products. Manufac-
turing activities consist mainly of making materials, forming them into various
shapes, joining the bits together and then assembling these parts into finished pro-
ducts. A product’s quality and reliability are mainly dependent on the perfor-
mance of these tasks — whether welding, brazing, soldering, glueing or riveting —
and electronic capital goods and computer control of manufacturing processes are
expected to perform more consistently than workers in this regard. Second, the
cost of a manufactured product largely depends on the level of efficiency attained
in the joining and assembly phases and the use of electronic capital goods is
expected to lead to improvements. In general, many government officials
apparently hope that new systems of electronic capital goods will eventually serve

zzlnsuhuhe of Developing Economies, The Electronics Industry in Japan (Tokyo: Institute
for Developing Economies, 1980), p.11.
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as the basis around which other industries may reorganize.

Promoting a national champion: In most western countries the state’s involve-
ment began with the development of the computer industry which was an early
choice for a national champion.?'3 The provision of state funds for R and D, prefer-
ences in public procurement for domestic firms, government-assisted mergers and
favourable loan terms were only some of the policies employed by the governments
of Europe and Japan to spur the take-off of computer firms in the late 1960s and
1970s.%% As international competition has mounted, governments have become more
generous in the provision of public funds. In March 1984 the West German Govern-
ment has announced a four-year programme of $1.2 billion to assist the micro-
electronics, communications and computer industries by reducing risks, improving
training and developing applications. Subsequently, the British government
unveiled a $170 million addition to an existing programme for the same reason.
And France has embarked on a five-year project costing $17.5 billion to boost com-
petitiveness in the electronics industry.

Governments also played an indirect role in fostering the industry’s develop-
ment. In the US, stringent regulations on fuel economy and emission controls
promise to make that country’s auto industry one of the largest markets for chips
and, eventually, microprocessors. More subtle forms of government intervention
are typified by the Japanese Government’s decision in 1965 to subsidize research
on integrated circuits while simultaneously preventing US manufacturers from
establishing a domestic presence before local producers were ready to compete.

The EEC has attempted to formulate an overall plan for the development of
computers, microelectronics and telecommunications as well as a common policy on
public procurement. Plans call for direct financial assistance to aid European
firms engaged in the production of computers and microchips and indirect support
through the creation of a European network for advanced communications. In
addition, public procurement policies would provide for all 'qualified’ EEC firms to
have the opportunity to tender bids and calls for governments to allocate a small
percentage of their annual equipment purchases to suppliers in other EEC coun-
tries.

A major flaw is the inability of European governments to agree on the treat-
ment of US subsidiaries. European countries, having no domestic computer indus-
try of their own, argue that foreign subsidiaries should qualify as home producers.
In contrast, the French Government opposes the involvement of foreign subsidi-
aries in any EEC-wide programme. Substantial public funds are devoted to the
computer and microelectronics industry, chiefly for the development of large-
scale capacity to produce integrated circuits using the most advanced technolo-
gies.

In order to boost its home market for industrial robots, the Japanese Govern-
ment adopted to a leasing scheme similar to that employed in the early 1960s to
help fledgling computer companies. Because robots have made few inroads in most
fields of manufacturing, Japanese producers have been forced to export their new
inventions. Under the auspices of MITI and with the support of the Japanese Indus-
trial Robot Association, a robot-leasing company was established in 1980. The

23Ohlin defines a national champion as a new industry of advanced technology which is fos-
tered by government and business in intense competition with similar partnerships in oth-
er countries. See G. Ohlin, 'Subsidies and Other Industrial Aids,’ in International Trade
and Industrial Policies, S.J. Warnecke (ed.), (London: Macmillan, 1978), pp.320.

24506 G. de Carmoy, 'Subsidy Policies in Britain, France and West Germany: An Overview,’
in Warnecke (ed.), op. cit., pp.35-57.
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Government hopes that this step will encourage more — and smaller — firms to
accept automation by providing the robots to users at subsidized rates. With this
financial assistance, the purchasers of sophisticated robots can depreciate 53
percent of the total cost in the first yealz'.25 In addition to cheap leasing, the
Government has directly funded much research by the larger electrical companies
and has accepted money from potential users of robots to set up research projects
at government laboratories.

Joint ventures and the acquisition of foreign know-how: Their heavy depen-
dence on American and Japanese suppliers has spurred many European govern-
ments to take more aggressive steps to promote home production in key areas of
advanced electronics. This dependency is apparent in the market for computers
where EEC accounts for 26 percent of world usage but only 15 percent of produc-
tion in western countries. The industry’s fragmented condition has consistently
frustrated efforts to devise an EEC-wide strategy. Their weak position has forced
various European governments and producers to look to the Japanese for
technology-swapping agreements in order to withstand the American competition.

A similar pattern of dependency prevails in the field of semiconductors where
firms in the EEC supply about 40 percent of the Europeans' r‘equixr'ement.s.26 There
are sound commercial reasons for European firms and governments to be con-
cerned about the extent of dependence on foreign suppliers of components. First,
there is a history of sudden shortages of key micro-electronic components and the
vulnerability of users in third markets is great. Second, American and Japanese
customers are thought to enjoy commercial and technological advantages because
they participate extensively in the design of new semiconductor products. Finally,
some Europeans are fearful that a US embargo on high technology exports will be
imposed for political reasons.

Most governments carefully control the activities of foreign firms within their
borders. The French strategy, designed to encourage joint ventures with the
specific intent of acquiring foreign technologies, is one of the most distinctive.
Because the leading French firm lacked the latest technologies to produce
integrated circuits, the Government stipulated that partnerships with local firms
were a precondition for American producers to manufacture in France. The Ameri-
can participants are expected to contribute the technology and process expertise
and to train French engineers. In exchange, they are not required to put up any
cash and are offered 49 percent of equity in the new ventures which receive sub-
stantial government funding. These new companies, plus the major French produc-
ers, will be the preferred suppliers of chips and circuits for the telecommunica-
tions and defense industries.

Co-operative sirategies: At a time when many industrial applications are still at
the conceptual stage, access to the results of R and D is crucial. Simultaneously,
the heavy and continually rising costs associated with research spending can be
prohibitive to all but the largest firms and most generous governments. Under
these circumstances, there have been various attempts to spread the cost burden
and to share the results of R and D. Two Japanese programmes were successful in
pooling the resources and research interests of the public and private sector.
Begun in the mid 1970s, the programmes were funded by Nippon Telegraph and

star Eastern Economic Review, 4 December 1981.

26ln 1980, two of the world’s ten largest producers of semiconductors were European. By
1983, the ten largest firms were all American or Japanese. See, The Economist, 10 March
1984.
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Telephone (NTT) and MITI, respectively, and were intended to develop new genera-
tions of advanced integrated circuits, microwave systems and computers.
Engineers from NTT worked jointly with experts from large private companies that
received no public funds to cover their participation costs. Instead, firms expect
large orders from NTT once the programme yields results. The MITI project broke
new ground by the creation of a co-operative research laboratory where some 120
researchers from five companies worked together for four years to develop 'very
large-scale integrated circuits’. The project resulted in more than 1,000 new
patents. Private participants are obligated to repay MITI's financial outlay if they
earn income from the patents but must first convert the basic know-how into mark-
etable products.

American attempts at collaboration are at a more incipient st.age." One pro-
gramme, initiated in 1982, is a consortium known as Microelectronics and Computer
Technology Enterprises. In addition to spreading the costs of R and D, the consor-
tium would be a means of sharing scarce talents and of avoiding duplication of
research. A helpful Justice Department removed a major obstacle by granting
anti-trust clearance to the new undertaking. Another initiative is a joint venture
between American firms and universities. The non-profit organization, which is
sponsored by the Semiconductor Industry Association (SIA), was created to fund
long-term research at universities.

There is further evidence that mounting Japanese competition has led Ameri-
can firms into more aggressive forms of collaboration. In the field of semiconduc-
tors and competitive position of several major suppliers has deteriorated as
Japanese firms cut prices and moved into the US market. One response has been
IBM's purchase of a modest stake in Intel, a producer of chips that has been par-
ticularly hard-hit by Japanese competition. The move was prompted by concern
that the commercial failure of domestic suppliers would make IBM dependent on
foreign producers of chips. This is only one latest in a series of joint ventures,
technology exchanges and ownership agreements involving IBM, Burroughs, Digital
Equipment, Texas Instruments and Sperry. Closer co-operation between producers
of sophisticated electronic products and their suppliers is further suggested by
the observation that "contracts for chips no longer go automatically to the lowest
bidder, especially if the lowest bidder is a Japanese company.”

Integration strategies: A twofold integration movement is underway and is
expected to continue in the future. Firms concerned with the design and produc-
tion of electronic components have begun to move downstream. One attraction of
vertical integration is that chip makers are able to specialize and, consequently,
enjoy greater economies of scale. A second advantage is that the skills acquired
in the production of chips and integrated circuits are valuable in other, more pro-
fitable, parts of the market. Despite declining profits, both American and
Japanese companies have maintained semiconductor operations in the hopes of
using that knowledge more profitably in downstream activities.

Integration in the opposite direction — upstream — has occurred among the
users of electronic components. Computer manufacturers take up to 40 percent of
all the chip makers' output. Because their operations are dependent on adequate

2"In Europe, concrete efforts to foster inter-European research are just beginning.
Through programmes such as ESPRIT, the EEC hopes to spur co-operative research between
companies of all sorts - public and private, academic and commercial. Projects in mi-
croelectronics, computerized manufacturing and advanced information technologies are
scheduled to begin in May 1984.

28B'u.sim»:ss Week, 1 October 1982.
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supplies, these firms have become major producers of 'captive' semiconductors for
internal use. Thus, IBM has spent huge sums on research and claims to be one of
the world's largest producer of semiconductors. Similar moves are being made by
other users of chips and integrated circuits in the automobile industry, in consu-
mer electronics and office equipment. The large revenues accruing to these
congiomerates permit them to concentrate R and D expenditures on technology
development for advanced electronics.?® Although captive operations run the risk
of failing to keep abreast of the rapidly changing state of technology, there are
good reasons for the growing emphasis on in-house chip design and production.
Very large-scale integration has means that virtually entire systems are implanted
on a chip, leading many equipment makers to prefer in-house development in order
to protect proprietary designs. Although, these new system-wide chips must be
customized for specific applications, the volumes produced for each design will be
low.

Defensive strailegies: Under pressure from the Japanese, various parts of the
American industry have turned to Washington for relief .3% Their efforts have been
complicated, however, by significant differences in the two countries’ legal sys-
tems and by the far-flung nature of the industry. For instance, producers of sem-
iconductors have lonf hoped for government action on their claim that Japanese
firms were dumping.3 The Justice Department initiated an investigation of US sub-
sidiaries of six Japanese companies for possible violation of anti-trust laws. The
charges included conspiring to fix the price and to limit the quantity of 64K-RAM
chips exported to the US. Thus, the investigation focused on alleged efforts to
steady, or even boost, prices rather than anti-dumping allegations. The approach
of the Justice Department was regarded as an attempt to open a more general
investigation of Japanese laws that permit industries to establish cartels, to fix
prices and allocate markets and to eliminate smalier competitors within their home
market. The complications introduced as a result of the international character of
the industry are reflected in the reaction of the SIA to the dispute. The position of
the industry association, which represents nearly 50 producers and users of chips,
was ambivalent since several of its members buy chips from Japan and, therefore,
benefit from the low prices. The Association’s position was further complicated by
the fact that the two leading producers of semiconductors, IBM and Texas Instru-
ments, have operations in Japan but neither are members of the SIA.

D. SUMMARY AND CONCLUSIONS

The changing configuration of world industry has altered the objectives,
means and guidelines for policy making. When operating in this new collegial
framework, governments have found it possible — or have deemed it necessary — to
assume more dirigisie approaches in their dealings with industry. But as the legi-
timacy of state intervention has gained wider acceptance, policy specialists have
often found that they no longer retain the degree of independence which they once
enjoyed. In fact, the growing involvement of government has created greater

29J’apan's diversified electronics firms are thought to devote nearly 30 percent of their
sales revenues to R and D or to new plants.

3ODefensive tactics may eventually emerge in Japan as well. Currently, MITI is drafting a
law that would limit foreigners to no more than 20 percent ownership in telecommunica-
tions networks. New copyright laws on computer software are also under consideration.

31Tne unit price of one particular type of chip, the 64K-RAM, had fallen from $20 in 1980 to
$5 in mid-1982. US producers regarded this development as a Japanese attempt to buy
market share. However, shipments from Japan subsequently slowed down and prices sta-
blized.
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scope for influencing its decisions; there are simply more decisions to influence.

Ironically, there have been few attempts to establish the institutional
arrangements needed to co-ordinate the many decisions that began to fall within
the government’'s purview. Once the willingness to accept an enlarged mission for
government became apparent, special interest groups in various industries found
the dispersion of authority much to their liking.32 When writing of the US, their
growing influence prompted one observer to conclude that, "while the whole of
government was certainly impervious to control by any group, the mang' separate
parts proved to be uniquely susceptible to special-interest pr‘essur'es.”3

The existence of such groups is not unique to the policy debates of the 1970s
and 1980s. However, there are several reasons to believe that policy makers must
currently operate in an environment that, more than ever, is subject to pressure
from interest groups within a particular industry. First, the redistribution of
industrial and political influence among western countries has hampered govern-
ments’' ability to resist pressures to deter or to delay the contraction of mature
indust.r'ies.:M Furthermore, a convergence of factor proportions has led to the
impression that comparative advantage — at least for sunrise industries — may be
malleable through industrial policies.And where it is, special interest groups will
redouble their efforts.

One consequence of these trends is a gradual blurring of the ’'public’' and
‘private’ character of many industrial enterprises. More than ever, decisions
involving pricing, production, and even public policy are arrived at through
interaction between corporate strategists, government officials and pressure
groups within the industry. Once the influence of forces outside the traditional
confines of government is recognized, the task of accurately specifying industry-
specific strategies becomes more complex. But as the evidence from the case stu-
dies suggests, non-governmental factions cannot be ignored when identifying and
characterizing these strategies. Similar trends have been observed in other
industries including autos, petroleum refining, machine tools, textiles and consu-
mer elect.r‘onics.a6 However, in the international sphere the choice of a national
strategy seems crucial for only a select number of industries: (i) those which are

SZSuch groups may consist of producers or producer associations, trade unions, the opera-
tors of publicly owned enterprises or others whose interests are linked to a particular in-
dustry.

33E.C. Ladd, '"How to Tame the Special Interest Groups,’ Fortunes, 20 October 1980, p.66.

34Murrell and Olson argue that the influence of pressure groups increases with the age of
the industry and that heavy industries would be more susceptible to these 'organizational
rigidities' than light industries. See P. Murrell, 'The Comparative Structure of Growth in
the Major Developed Capitalist Nations’, Southern Economic Journal, April 1982 and M. Ol-
son, The Rise and Decline of Nations (New Haven: Yale University Press, 1882).

35For these reasons, even a robust economic recovery may not serve to reduce the inten-
sity of interest group pressure to the comparatively innocuous levels of the past.

36L[“or an analysis of autos and petroleum refining, see Ballance and Sincleair, pp.79-103 and
pp.160-177; the machine tools industry is analyzed in UNIDO, Industry in a Changing
Worid (United Nations: sales no. E. 83,II.B.6, 1884) pp.288-302 and UNIDO, Worid Non-
Electrical Hachinery: An Empirical Study of the Hachine Tool Industry (United Nations:
sales no. E.83.11.B.5, 1984). The textile industry is discussed in R. Ballance, J. Ansarl and
H. Singer, The International Economy and Industrial Development (Harvester Press:
Brighton, 1982), pp.194-205 and in 1. Walter and K. Jones, 'Industrial Adjustment to Com-
petitive Shocks: A Tale of Three Industries’, paper submitted to the International Sympo-
sium on Industrial Policies for the '80s, Madrid, 5-9 May 1980. For an examination of the
consumer electronics industry, see UNIDO, Industry in a Changing World, op. cit.,
pp.304-12.
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already dominant in the domestic scene and therefore determine existing interna-
tional hierarchies, or (ii) those which have yet to develop but promise to alter
several of these industrial hierarchies in the future. For each of these two groups
there will be some repetition in strategic themes. Defensive strategies will fre-
quently be prominent. But competitive pressure, the international diffusion of
technologies, the degree of internationalization, etc. should give rise to sufficient
options for other strategies to evolve and, eventually, to dominate. Perhaps a
major objective of government officials should be to preserve the variety of cir-
cumstances and flexibility that would permit alternative strategies to emerge.
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Introduction

This paper has a modest aim: to discuss the role of national macro-economic
measures in the process of the industrial restructuring of interdependent
economies.

Modesty is called for for a number of reasons. Firstly, macro-economic
measures are not the only way to tackle the restructuring problem industrial
economies are facing - other types of measures (e.g. those usually summarized
under the heading of 'industrial policy') might perhaps be far more important
and appropriate. Secondly, supranational measures might be preferable to
national ones, but the former are not discussed here. Thirdly, this paper

is a discussion paper, and nothing but a discussion paper. It does not give
a thorough and detailed analysis of the relation between macro policy mea-
sures and industrial restructuring, but rather attempts to provide a framework

for a discussion of some of the issues involved.

Perspectives for the industrialized world - structural tendencies

In my view, the recession of the early 1980s - which in most countries of the
industrialized world was the longest and most serious recession of the post-
World War II era - has marked the end of almost ten years of generally slow
growth. In the terminology of long-wave theory (cf. Van Duijn [1983]), this
period can be considered the depression phase of the long wave. The main
characteristics of such a period are: demand saturation in most former growth
industries, a lack of new growth industries of sufficient size, overaccumulat-
ion of capital stock, modest productivity gains, a low utilization rate of
productive resources and an accumulation of government debt.

Depression periods are the end of an era. They force economies into new
directions. That, in fact, has been the one positive effect of the recent
1980~-82 recession: the shedding of labour and the reduction of excess capacity
have brought about a mental change among industrialists, labour unions and
governments. I would say that economic decision-makers are more forward-
looking than they have ever been during the past ten years. Industrial re-
structuring is not just talked about ~ it is being implemented now.

In this world in transition, a number of tendencies are devéloping which I
think will be dominant tendencies in the years to come. Without pretending
that it is complete, I would argue that the following list presents a number
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of important characteristics of the economic environment during the remainder

of the 1980s:

A. Low inflation

. Structurally increasing factor productivity

. A greater emphasis on quality control

. A rather rapid diffusion of product and process innovation
A 'make'-orientation rather than a 'distribute'-orientation
Greater production process flexibility

. A redirection from mass-production towards individualized production

= o = = 9 o w

Industrial concentration through unification of homogeneous units

rather than through diversification.

It should be noted that all these changes mark distinct breaks from the recent

past. A number of them exemplify rediscoveries of orientations pursued a num-

ber of decades ago; others are new in that they may become characteristics of

highly-advanced industrial societies.

Let me briefly elaborate each of these tendencies:

A.

Low inflation

In the face of high real interest rates and accelerating inflation, many
economists are not convinced that an era of low inflation lies ahead of us.
My argument would be, however, that all structural determinants of inflat-
ion point at average rates in the industrialized countries, which are more
comparable to the rates prevailing in the 1950s and early 1960s than to

those of the inflationary 1970s. These structural determinants include:

- demand-supply conditions in labour markets
- demand-supply conditions in commodity markets

- the relative size of the government sector.

Structurally increasing factor productivity

'Factor productivity' is meant to include all production factors: not just
labour, but also capital and raw materials. There are various reasons why

factor productivity can be expected to go up:

-~ technological innovation (notably the application of micro-elec-
tronics) is already improving efficiency in a number of sectors; its

impact will widen in the years ahead;
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- with the baby-boom generation getting older, the labour force will be-
come a more experienced one;

- scarcities of raw materials in the early 1970s are now forcing pro-
ducers and users of raw materials to make a more efficient use of
them; the productivity revplution which occurred in postwar agricul-

ture may be succeeded by a similar revolution in raw material usage.

A greater emphasis on quality control

Slow growth in the past decade has forced producers to put greater emphasis
on controlling and improving the quality of products. In general, it could
be agreed that wealth increases in the years ahead are more likely to come
from better quality products than from a larger quantity of products. Con-
sumption increases in the highly-developed societies are restricted by the
one scarcity economists cannot escape, viz. the fixed amount of time con-
sumers have. Even a continued decrease in the length of the workweek will

not solve that problem.

A rather rapid diffusion of product and process innovations

During the mid-1970s it was observed that the process of technological in-
novation had slowed down. Since then, however, many developments have
occurred which are now beginning to bear fruit. In retrospect it will
become evident that many innovations actually took place in the 1970s,
whose impact, however, was not noticeable until the 1980s. Innovations
often have a long introduction phase; only when they enter the (rapid)
diffusion phase does their growth start to have an impact on the economy
as a whole. In the remainder of the 1980s we are likely to see a repitit-
ion of the early postwar experience: strong growth in 'nmew' industries,

based on innovations which were introduced some ten to fifteen years before.

. A 'make'-orientation rather than a 'distribute'-orientation

In the course of a long-wave upswing a shift in emphasis from production
problems to distributional problems is generally noticed. When economic
growth comes to be taken for granted, the distribution of it among classes
of the population, among regions and sectors is considered a more pressing
issue. Now a reversal of priorities is noticeable. Once again, the in-
crease of national wealth is considered more important than attaining the
proper distribution of existing wealth., In other words: priorities on the

efficiency~equity trade-off are shifting towards more efficiency.
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Greater production process flexibility

With the increased emphasis on efficiency, it is becoming more important

for producers to create greater flexibility in the organization of their
production processes. There 1s a tendency to lengthen the number of op-
erating hours of machinery, which is accomplished by abolishing fixed work
hours and instead operating with various shifts. This tendency is in ac-
cordance with a development towards shorter workweeks per worker.

Greater flexibility is also accomplished by reducing labour market rigidity
in general, viz. by reducing the number of tenured positions and by liberal-

izing rules and regulations for hiring workers.

. A redirection from mass-production towards individualized production

One of the positive aspects of the introduction of micro-electronics in

the production process is that it allows for greater flexibility in product
design, without driving up the cost of production to an excessive degree.
There is also a tendency among consumers to demand individualized products
and services. One of the consequences of this tendency will also be that
production units will become smaller, either through the break-up of exist-
ing plants into smaller components, or through the creation of new small

and medium-sized firms.

Industrial concentration through unification of homogeneous units rather

than through diversification

The tendency described here may seen to run counter to the one discussed
under G. However, the two are quite compatible. By concentration through
unification, I refer to the nature of corporate mergers, which is likely
to be different from the one in the 1960s and 1970s, when larger corporat-
ions were created through diversification, i.e. by bringing together, in
one holding company, various unrelated entities with the purpose of spread-
ing product and industry risk., Acquisitions in these years were also made
to accomplish sales growth when the product package of the acquiring com-
pany did not provide much growth any more. Recent corporate acquisitions
have been of a different nature. They combine firms which are active in
the same area, and are made to strengthen the potential for technological

innovation in that area.
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Perspectives for the industrialized world - short cycles and long cycles

Actual economic developments always reflect long~term structural tendencies
as well as short-run cyclical and one-time accidental changes. In practice,
it is very difficult to separate these forces. What may seem to be a favour-
able structural development could turn out to be the effect of a temporary
cyclical upturn. Recessionary forces, on the other hand, could easily give
the impression that a favourable structural tendency is not a tendency after
all,

The present economic upturn provides a case in point. My view is that the
industrialized world is in a recovery phase, which is not just cyclical, but
- more importantly - structural. I expect this phase to continue through

the rest of the 1980s. The tendencies described in the previous section will,
therefore, not be temporary changes, but more fundamental omnes.

Even so, it is not to be expected that the gradual improvement of economic
conditions, along with the restructuring processes which are occurring at
present, will continue in an uninterrupted way during the coming years. More
precisely, some form of economic slowdown is likely to develop around 1986.
At present, economic signals point at a rather mild slowdown, not comparable
to the severe recessions of 1974/75 and 1980/82. Yet it will be recognized
as a slowdown, and as such it could be seen by many as a breakdown of the
favourable tendencies described above. The point I should like to make here
is that structural processes under way now will only be temporarily inter-
rupted by a downturn of the short cycle.

I should emphasize that the word 'structural', as used here, is not meant to
refer to tendencies which will persist for decades. Economic structures
change over time, but these changes themselves will induce economic agents

to adjust their behaviour. To illustrate this statement: a high rate of
technological innovation in a particular phase will by itself reduce the rate
in a subsequent stage of economic development, as more and more producers
will turn their attention to existing growers rather than to the development
of even more new products and processes. In that respect, I view the process

of economic development as a very 'Schumpeterian' onme.

Policy responses: export-oriented policies

Structural change can be accomplished in many ways: through macro-economic

measures, through sector-specific measures and through micro-economic policies.
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It is probably fair to say that macro-economic policy was the dominant type
of policy during the years of high growth. During recent years, however, the
emphasis has shifted to micro-measures, as many economists feel that macro-
economic policy is an inappropriate instrument for accomplishing structural
change. Thus the increasing popularity of the micro approach is very much
related to the phase of economic development we are in. In years of rapid
growth, the macro economy is the appropriate level of interference; during
years of recession and depression, when structural adjustments have to be
made, it is necessary to descend to the micro-level in order to directly in-
fluence the behaviour of economic decision-makers. In terms of econmomic
theory: Keynesian economics had its heyday during the 1960s. Recently we
have seen economists turning their attention to the micro-economic notions
of classical economics.
Despite this shift from macro to micro, in this paper I will restrict myself
to a discussion of macro-measures. While their importance and effectiveness
may have been overestimated in the past, they should not be underestimated
today. Also, traditional macro-economic measures taken by one country may
have a considerable impact on other countries, and a discussion of macro-
measures thus allows us to illustrate the interdependence of national
economies.
At present, it would seem that macro-policies as conducted by various nat-
ions can be separated in two categories:

~ those emphasizing the role of the export-oriented sector of the

economy ;

- those emphasizing the domestic sector.

In simple demand models, export demand (E) is one of the 'basic' expenditure
components, ﬁogether with government expenditure (G) and investment outlays
(I). An increase in each of these components has a multiplier-effect on the
economy, the size of the multiplier depending on the savings rate, the tax
rate and the rate of imports.

Export-oriented policies have traditionally been an important tool for small
economies. The smaller an economy, the more open it usually is. In a country
such as Belgium, for instance, export demand exceeds domestic consumption,

and a promotion of exports will have an enormous impact on the national
economy. In a large country such as the United States, on the other hand,

export demand accounts for less than one-fifth of private consumption, and
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for that reason alone, domestic policies will have a far greater importance
than export-oriented policies.
It is understandable, therefore, that small countries tend to emphasize
export promotion more than large ones do. They have various macro-economic
measures at their disposal, the most important of which are:
A. Currency devaluation;
B. Subsidies to export industries;
C. Cost control in order to increase price-competitiveness.
From a national perspective, countries deal with the 'rest of the world'; if
we take a systems view, however, somebody's exports must be somebody else's
imports. Gains made by one country, become losses absorbed by other coun-
tries. If all countries in the system subsidize their shipyards, nobody
gains and all citizens in all countries end up paying for ships. If all
countries control wages in order to increase price-competitiveness, again
nobody gains. For the system as a whole, therefore, export-oriented policies
could turn out to be a zero-sum game. This is especially true in a system of
countries comparable in size.
This is not to say that there can be no 'system' justifications for export-
oriented policies by individual countries:
1. a country's competitiveness may have deteriorated over time, e.g. due
to excessive wage cost increases; cost control may be warranted if a
country is to regain its former relative cost position;
2. a higher rate of inflation than the 'system rate' will put pressure on
a country's currency; a devaluation is a means to correct the imbalance,
provided the devaluation is followed up by measures to keep domestic
inflation in check;
3. an 'infant industry' may need temporary support in order to establish
its position on export markets.
In all three cases, the justification for export-oriented policies comes from
the fact that temporary imbalances exist, which need correction. The search
for permanent export gains, at the expense of other countries' positions, may
well start a process of action and reaction, from which nobody gains.
In the real world, systems of countries usually do not comnsist of countries
of equal size. The industrialized world has a small number of large countries,
and a large number of small countries, whose exports are often oriented to-
wards one or two of the large industrial powers. In those instances, the

volume of trade between 'small' and 'large' has a far greater impact on the
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economy of the small country than on the economy of the large one. This dif-
ference in relative importance could provide another justification for the
pursuance of export-oriented policies by small countries. If conducted suc-
cessfully, their relative benefit is likely to be far greater than the losses
imposed on the large country. Even so, actual practice has shown that even
large countries with low imports/GNP-ratios may feel threatemed by the growth
in imported goods and services and retaliate.

Another factor which determines the international trade flows is the stage of
development of countries and the production structure associated with a parti-
cular stage. The history of industrialization has produced a sequence of
product groups which countries go through as they move along their life cycle
of development: from textiles to steel, shipbuilding, automobiles and eventu-
ally micro-electronics. The existing differences in stage of development
produces a trade pattern in which the bilateral trade relations between two
countries can be greatly imbalanced, without giving rise to corrective mea-

sures.

The recognition that the world consists of countries which are at different
stages of development, and which specialize in different product groups, leads
to the view that international trade for the world as a whole is - and should
be - a positive-sum game. Gains from international trade are the result of
specialization. They are accomplished by combining national markets into
larger, international ones. For some products, markets have already become
world markets. In the current phase of industrial restructuring, gains can
be made by creating large intermational markets for products which are in the
early phases of their life cycles. This problem is especially urgent for the
countries of Europe, which lack a large national market of sufficient size.
Creating a large market for technologically-advanced products, however, re-

quires supranational, rather than national policies.

Policy responses: domestic-oriented policies

In the previous section I have argued that export-oriented policies can in
some cases be justified as attempts to correct imbalances which have arisen
in previous years. The imbalances are imbalances with respect to other

countries. But in an entirely closed economy, too, the production structure
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changes and may become imbalanced. In fact, industrial restructuring is
nothing but the search for a new balance: between production and sales,
between growing industries and maturing industries, between demand for
labour and supply of labour, etc.
Closed economies or relatively closed economies have to solve their imbal-
ances through domestic measures. Again, these measures can be directed at
the macro-level, the meso-level and the micro-level of the economy. I will
restrict myself to the macro-measures. But before getting to the policy
issue, 1t 1s necessary to specify the type of imbalances which are typical
for a long-wave downswing - or, if one likes: industrial restructuring phase.
The following would seem to be of importance:
1) Wage increases which, for a number of years, have tended to outpace
productivity increases;
2) a change in the life~cycle profile of industries: towards an over-
abundance of older industries and a relative lack of-younger industries;
3) a tendency towards institutional rigidity;
4) a relative increase in the size of debt;
5) a growing tax burden, signalling a relative reduction of the size of
the private sector;
6) an increase in the consumption-investment ratio, indicating in fact a
shortening of the time-horizon of society.
Nearly every industrial society has to cope with one or more of these pro-
blems. It is also fair to say that they are being addressed now, whether
through active policy measures or through the mere fact that imbalances in
themselves are causing reactions by economic decision-makers. That is to
say: the parameters of economic systems are not fixed. They change over
time, in response to structural developments. In fact: long-wave theory is
built on the premise that economic systems contain endogenous corrective
mechanisms. Even without the insertion of an exogenous policy-maker into the
system, structural adjustments will take place.
But we could go one step further by noting that governments are not exogenous
themselves. They too react to imbalances when they appear to be 'structural'
rather than temporary deviations from a balanced growth path. Considering
the well-known lags in economic policy (recognition lag, implementation lag,
economic-impact lag) it is understandable that a transition phase is inevit-
able before restructuring policies start to have an effect on the structure

of the economy.
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The point is, however, that - regardless of the interdependence between
economies - no single country can afford not to put its own economy in order.
No country can solely rely on external forces to bring about structural ad-
justment, if the domestic economy is an imbalanced one. That this is true
can be amply illustrated by the recent developments of the various European
economies, some of which have taken major steps in the restructuring process,
others of which are lagging behind. When - to give an example - government
debt has become excessive, sooner or later the size of this debt has to be
reduced, regardless of whether the world economy is recovering or not.

The main consolation at this point in time comes from the fact that this con-
dition is now widely recognized as a pressing one. While most of the smaller
countries do look at exports as one way to alleviate their problems, they all
recognize that increases in exports alone cannot do the trick.

Macro-economic policies can speed up the process of adjustment in a number of
ways:

- by gradually reducing the size of the government budget deficit to the
size of the structural savings surplus of the private sector of the
economy;

~ by measures which encourage savings in the private sector; these will
include tax incentives, but also policies aimed at controlling inflat-
ion;

- by government investment outlays, aimed at improving the industrial and
social infrastructure of the economy;

~ by implementing measures which increase the flexibility of the ecomnomic
process (i.e. through deregulation);

~ by reducing the overall tax burden, while shifting the emphasis from
direct taxation to indirect taxation.

The impact of domestic-oriented macro-economic policy measures should not be
exaggerated. As stated above, I view them as means to speed up a process of
adjustment, which may be taking place already. Only when it comes to control-
ling its own expenditures, can a government act autonomously. Other expend-
iture components, however, can only be influenced in an indirect way. In-
vestment outlays are a case in point. Here the position of a stable political
environment may do more than attempts at fine-tuning through investment
premiums. Other examples are wage and price controls. In their extreme
application, i.e. through freezes, they have a history of being only tempor-

arily effective, often unleashing new inflatiomary forces after the freeze has
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ended. Wage controls only work to the extent that all parties involved -
workers, firm management, government - share the desire to keep wage changes
in line with the development of other economic variables, such as product-
ivity.

This latter comment points at the importance of commonly shared goals in a
national economy. Historically, periods of economic progress have usually
been periods of social harmony, at the national level, but often also at the
international level. They may be intangibles in quantitative economic ana-
lysis; industrial restructuring, however, cannot be accomplished without

conditions such as 'social harmony' being met.

Conclusion

The subject of this contribution has been the role of macro-economic policies
in the process of industrial restructuring in a world of economic inter-
dependence. By restricting the discussion to macro-policies, important tools
and measures of restructuring policy have remained untouched. The most far-
reaching category of these would seem to be those policy measures which
require cooperation between nations, and which can, therefore, be labelled

as being supranational in character.

Yet it was also emphasized that supranational measures cannot take away the
need for countries to correct imbalances which have arisen within national
economies. National restructuring policies are indispensable. Interdepend-
ent as industrial economies may be, they cannot solely rely on the outside
world to cure their problems. While a rising tide raises all ships, history
shows us that the domestic conditions of countries can vary greatly at a
particular point in time.

Similarly, export-oriented policies can only go some way towards solving the
problem of industrial restructuring. Small, open economies are, of course,
dependent on the development of world trade. For them, the pressure to cor-
rect imbalances vis-d-vis other countries is greatest. But this is the same
as saying that their openness will force them to tackle the restructuring
problem even quicker and with greater intensity than less open economies must
do. For export-oriented policies only tend to be effective if they are
matched by domestic measures., Also, export-oriented policies conducted by

all countries in a system of small and medium-sized economies (as is the case



in Europe), may turn out to be a zero-sum game. Here, the need for cooperat-

ion at the supranational level presents itself again.
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Abstract

The transition from growth to stagnation in the international
economy has made industrial restructuring more essential, yet
harder to achieve. Competition between the industrialized
countries is changing the pattern of their comparative advantages,
shifting industrial location within the North, a trend supported
by the activities of multinational enterprises. This is more
important than competition from less developed countries in
most industries. While current trends indicate more specialization
of industrialized countries in high-skill, capital- and knowlege-
intensive industries and of newly industfializing and developing
countries on labour-intensive and raw material-intensive industries,

this trend is not necessarily inevitable or desirable.

THE TRANSFORMED WORLD INDUSTRIAL ENVIRONMENT

The phrase 'industrial restructuring' has come into

frequent use only very recently, partially displacing terms,
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common earlier, such as industrial 'change', 'adaptation' and
'adjustment'. These latter imply relatively small, smooth,
spontaneous, even slow, alterations in manufacturing products,
processes and places, and in materials procurement or marketing,
as industrial organizations respond - perhaps 'passively' as
decision-takers - to stresses from the economic, social and
political environment which threaten their continued, efficient
or profitable operations. 'Restructuring'l suggests the
adoption of more conscious and 'active' strategies by organi-
zations and governments, as decision-makers, to rearrange,
reorganize and redirect industrial activities more fundamentally
to create new structures and patterns. It implies deliberate
and concerted effort to shift resources in particular ways
between types of activity, sectors or places, to obviate, remove
or forestall environmental stresses. This change in terminology
is rooted in the late 1960s/early 1970s' watershed between two

distinctive global economic eras.

Growth 1950-1970

Once post-Second World War reconstruction was complete
(c. 1950), established industrial core regions in northeast
America, northwest Europe, north Italy, south and southeast
Honshu - joined by industrializing socialist countries in
Eastern Europe (Hamilton, 1968, 1970) ~ began to experience
nearly 20 years of 'industrial boom almost without precedent'
(OECD, 1983, p.ld4). Several factors combined to bring this
about; major improvements in transport and communications;
progressive removal of national and international barriers to
liberalize flows of capital, technology and trade, especially
within the capitalist world; the setting-up of arrangements to
stabilize currency exchange rates and trade; rearmament; and the
rise and spread of multinational enterprise (LINGE and HAMILTON,
1981).

Growth also facilitated relatively smooth and quite rapid

changes by firms in the structure of manufacturing employment

L According to the 1982 Supplement to the Oxford English
Dictionary the first recorded use in the English language of
the word 're-structure' was by K.S. Lashley in L.A. Jeffress,
Cerebral Mechanisms in Behaviour, 1958.
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in the industrialized countries, though state planning achieved
restructuring in Eastern Europe and the USSR. Overall, numbers
of jobs in labour-intensive industries (such as textiles,
clothing or shoes) began to stagnate or disappear while those
in capital/raw material-intensive industries (e.g. metallurgy,
chemicals) and in capital/machinery-intensive industries
»(e.g. vehicles, appliances, electrical/electronics) expanded
rapidly, though important differences occurred in the pace and
scale of change between countries. Qualitative shifts raised
labour productivity in most manufacturing activities as firms
introduced mass-production in their industrial facilities; all
industries became less 'labour-intensive' and more 'capital-

intensive' whether they produced clothes, steel or cars.

Broadly, however, this was either not detected or not
recognized at. the time as a 'restructuring' problem, mainly for

three sets of reasons:

1. Demographic. Rapid expansion in the demand for labour

confronted a deficit of people of working age which

had been caused by altered demographic behaviour in the
1930s depression - delayed marriages and restricted
births - and by the decimating effects on population of
the Second World War. Labour markets in industrialized
regions would have been very severely strained had it

not been for:

(a) the increasing participation rates of women in

the labour force; and
(b) 1large scale migrations of workers, both

(i) from rural areas (especially in the socialist
countries) and, in the USA, from the 'Deep
South' or Gulf sunbelt states; and

(ii) immigration of ethnic minorities from the
'South', from the Gulf of Mexico into the
UsSA, and from the Caribbean, Mediterranean

and Asia into Western Europe.
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Women and imigrants filled the unskilled jobs, so
releasing indigenous male workers to move between
occupations and locations to the semi-skilled and
skilled jobs being generated in new growth industries
and in the expanding non-manufacturing functions in
all industries. External labour supplies thus helped
industrial ‘restructuring' seem like 'change' or
'adjustment' and, in any case, were part of deliberate
policy to maintain stable profit rates for capital and
lower labour costs. Had international migration been
restricted, relocation of labour-intensive industries
to LDCs might have begun earlier, speeding up restruc-
turing in developed countries into capital-intensive

production methods.

Politico-economic. Decolonialization after 1946 led to

the formation of 100 newly independent countries. Many
sought industrial development despite the enormous ranges
in their size, real sovereign power, historical experience,
social organization and natural resources. Industri-

alization of the world's less developed countries and

regions became the problem that preoccupied both research

and policymaking during the UN 'decades of development'

(1960-80). And, for historic politico-economic reasons,
and the legacy of possibilism in geography, there were
large numbers of geographers about with research experi-
ence and interest in Third World countries; with some
important exceptions, industrialized countries attracted
little interest until the late 1960s.

Research and Policy. Elaboration and diffusion of

Perrouxian ideas in the late 1950s concerning the
creation of growth and development poles were greatly
accelerated by various UN organizations and international
conferences. Such an apparently authoritative global
seal of approval easily convinced policymakers in many
countries that growth or development poles offered a
mechanism by which, in effect, polarization of Myrdalian

processes of cumulative causation (MYRDAL, 1957) could
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be diverted, transferred or relocated from industrialized
to less developed countries to implement the development
desired (for a recent discussion see DALY, 1983); growth
poles were seen as a method of greatly accelerating the
advent of 'polarization reversal' that HIRSCHMAN (1958)

"had predicted would eventually occur.

Stagnation and Recession 1970-1985

A wide range of forces shape industrial structures and

their dynamics at any geographic scale of analysis. The

traditional classification of factors by origin into internal

(i.e. national, e.g. demand, competitiveness, investment) and

external (i.e. international, e.g. competition, commodity

markets)

(a)

(b)

(c)

is only satisfactory insofar as it recognizes:

significant regional variations in economic and

social conditions within many countries;

very close interaction of internal and external
factors, with a distinctive strengthening of the
international impulses and components in recent years
with particularly marked trends towards 'globalism'
in transport and communications, technology, and
capital markets related to:

the increased importance of firm-specific transnational
environments created within larger multinational
enterprises able to internalize and manipulate a range

of local, national and international conditions.

Since 1970 the world economic environment has been de-

stabilized (Figure 1l): more frequent changes in currency

exchange,

interest rates and commodity prices have led industrial

organizations to make decisions at shortening intervals with

respect to changes in investment, stocks, wages and labour

requirements. These trends were being built up or their

preconditions were being created already in the 1960s. Seven

trends in the economic, political gnd social environment

converged and intensified to make restructuring a global

necessity for industrial organizations by the late 1970s:
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Figure 1. The De-stabilization of the World Economic Environment
since 1969
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First, the slowdown in economic growth was worldwide, although

most marked in the OECD countries (which accounted for 80 per

cent of the non-Communist world's industrial output in 1982) in
which growth in GDP dropped from an annual average of 5 to 6

per cent (1963-73) to 2% (1973-8) and less than 1 per cent
(1979-82). Depressed markets introduced greater uncertainty:;
reduced world trade in materials and manufactures; delayed
investments; and severely curtailed demand for certain capital
good, especially transport, building, mining and factory equipment
(e.g. ships, vehicles, machinery, machine tools) and hence for

steeel.

Second, higher inflation rates have had far-reaching effects.

Profits or accumulation have been squeezed, though differentially
between industries, at best throwing industrial enterprises into
greater dependency on outside capital borrowing (so enhancing

the role and power of the banking sector) or at worst indebtedness
or bankruptcy. High interest rates have made capital expensive,
delaying modernization, hindering competitivess; in shrinking
markets this has meant surplus capacity and hastened plant closures,
rationalization or mergers, especially in capital-intensive
industries (e.g. steel, shipbuilding) and in some industries with
big research-and-development (R & D) commitments (e.g. chemicals,
vehicles) or long investment lead times (e.g. mineral extraction).
Similarly, inflation has raised labour costs, pricing some labour-
intensive operations out of the industrialized countries
(encouraging their relocation by firms in countries with cheap
labour) and stimulating automation to reduce labour intensity

in other operations retained by firms at home.

Third, increased international monetary instability has

taken two major forms:

(i) The transition from fixed to floating currency
exchange rates - intended to reflect real national
differentials in prices and costs more closely and
quickly (and so encourage adjustment of national
industrial structures to changes in comparative
costs) - in fact led to prolonged 'over-shooFing'

(under- or over-valuation) of exchange rates.
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Under-vValuation of the D-mark, Swiss franc and
Japanese yen has probably prolonged industrial
exports from, and hence industrial production in,
West Germany, Switzerland and Japan at various times
in the 1970s and early 1980s. Over-~valuation of the
currencies of oil- or gas-producers such as the
Netherlands, Norway and the UK, has contributed to
weakened competitiveness, among other factors, and
has hastened their 'de-industrialization' following

severe import penetration of manufactures (Figure 2),

(ii) Huge petrodollar surpluses created after 1974 in the
OPEC countries initially helped to finance industri-
alization in newly-industrializing countries (NICs)
and large-scale technology transfers to Eastern
Europe and the USSR. 1In 1980 such recycling had led
to the deep indebtedness of some countries (e.g. Brazil,
Mexico, Poland, Romania, Yugoslavia), with the result
that:

the demands of debt servicing and repayment are
causing these countries ... to expand their sales
to solvent markets. This increases competition
in OECD and third-country markets without
necessarily creating a corresponding increase in
outlets in the selling countries, given their

limited absorption capacity (and) potential
solvency constraints ... (OECD, 1983, p.22).

Fourth, the rise of new human values, The growth era

sowed the seeds of an upsurge in human demands for (a)
protection of environment and (b) improved welfare and
working conditions. Although (a) has often raised some
industrial costs through the need to install expensive recycling,
filtering or purification equipment, both (a) and (b) have
created markets for new products such as filters, leisure and

sports equipment, or medical machinery.

Fifth, innovation and technological change. Although

stagnation and recession discouraged R & D, inflation combined
with shrinking markets after 1974 made firms in many industries
make technological changes to cut costs. Escalating energy

costs induced energy-saving innovations and their wider
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manufacture, e.g. in engines for all forms of transport, in
heating equipment or energy-intensive processes; it also
encouraged more compact or lighter products to save on energy-
intensive materials with feedback effects reducing demand, for
instance, steel. Rising labour costs stimulated introduction of
automation and robotics in factories and warehouses and computer-
ization in the office. These inflationary trends and soaring
capital costs seem to be hastening the 'in-filling' of the
innovation trough between Kondratiev long waves as electro-
mechanical technologies are phased out and replaced by micro-
electronics which yield big cost savings in energy, labour,
capital and very flexible production systems. Sharpening
competition between firms located in industrialized countries
and froﬁ the NICs and socialist countries in standardized
manufactures, is necessitating innovation in the 'North' of
more sophisticated consumer durable, intermediate and capital

goods often incorporating new or improved materials.

Sixth, political volatility. Figures on world trade in

manufactures suggest that East-West detente and OPEC unity
rrovided stable environments which enabled manufacturers in
Western Europe, North America and Japan during the 1970s to
cushion some effects of recession by diverting capital and
consumers goods to CMEA and OPEC countries. Since 1979,
however, escalating military activity in many parts of the
world has both cut back such markets and deflected investment
to meet expanded demand for weapons, armaments and space-
technology. It is unclear how far improved relations between
OECD countries and the Chinese People's Republic, and any stable
policy within the latter for imported technology, can or will

compensate for reduced business with the CMEA.

Seventh, increasing international competition has arisen

from: past trade liberalization which enormously expanded

trade of the Hecksher-Ohlin type based on factor endowments;
industrialization in many countries; and the recent stagnation

of world markets. It has often been aided by state intervention

in production subsidies for exports or vigorous export-orientated
policies in some industrialized and newly industrializing countries
(LINGE and HAMILTON, 1981).
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THE CHALLENGES OF RESTRUCTURING INDUSTRY

Paradoxically, a reawakening of the geographer's interest
in industry has occurred when advanced economies appear to be
becoming 'post-industrial' following relative and, increasingly
absolute decline in manufacturing. The foregoing trends shaping
industrial structure are stimulus enough to such revived research
interest, yet other reasons of a practical nature are no less
compelling. Industrial geography has been reborn in a new guise
- because of the awareness of its wider production-system and
welfare implications in a world which has reached an industrial
'crossroads' (HAMILTON and LINGE, 1983).

The decisions to be made at the crossroads are for
enterprises, governments and people to choose which direction
lest the direction be chosen for them. Not to restructure
industry could mean manufacturing suicide, but the choice of
what kind of restructuring, why, how, and how fast, presents
enormous challenges and will involve high economic, political
and social risks. The most critical problem in the non-Communist
world is that it is firms that are restructuring in their own
interest to survive; and as a result of world economic de-
stabilization (Figure 1) and intense competition in stagnant
markets, they are making more drastic decisions more frequently
and involving major investment and labour force changes which
can sharply alter the fortune of people living in patticular

cities and regions.

Industrialized Countries

Employment appears to be the most intractable problem in
these countries, where current market conditions and the intro-
duction of job-replacing technologies to raise labour productivity
and lower costs has made manufacturing (and related or dependent
non-manufacturing) the major source of unemployment creation
amongst unskilled and semi-skilled workers (Figure 3). Whereas
in the 1963-1973 decade most advanced OECD countries boasted
unemployment rates of 1-2% per cent, most today suffer rates of

7%-15 per cent. An overall result - used by some to identify
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the arrival of the 'post-industrial era' - is that manufacturing

2 in 1982 generated

in the 15 most industrialized OECD countries
only 15-32 per cent of their GDP and 18-33 per cent of their
employment compared with 25-42 and 25-40 per cent respectively

in 1960. The new wave of technologies will almost certainly not
create much new 'compensatory' employment in the short or medium
term; indeed, their job-replacing capabilties in the factory,
warehouse and office could be devasting. Services will become
still more important in these countries than they are today,

pértly because new manufactures - though actually to be produced

by numerically-controlled machines and robots - will require far
more 'knowledge-intensive'! inputs, after-sales servicing and
application~adaptation than the present generation of industrial
products. The danger is that the current wave of service expansion
into profitable but low-paid activities will contract the per
capita market for manufactures in industrialized countries,
contributing to further de-industrialization in some of them

(e.g. the U.K.).

Less-Developed Countries (LDCs})

These face quite different problems. Despite two ‘'decades
of development' and the Lima Declaration (1974) for the creation
of a '"new international economic order', little of the world's
industry is located in the LDCs. As far as one can establish,
in 1982 17 industrialized OECD countries produced 56 per cent
of the world's industrial output, the CMEA 30 per cent, and the
LDCs only 14 per cent. Almost half of the latter, however, was
concentrated in six NICs. Except for the 'city states'! of Hong
Kong and Singapore (Figure 4), and localized areas in Brazil,
Mexico, Taiwan and Korea, manufacturing has hardly provided more
than a very marginal solution to the Third World's problems of
unemployment, underemployment and poverty. Indeed, dependency
on the international banks has certainly increased the latter as
the LDCs have had to pay high interest rates on large per capita
foreign debts; and in 1983 these repayments to banks in developed

countries began to exceed capital receipts as a whole. Often,

2 These countries include the USA, Japan, Canada, West Germany,
France, United Kingdom, Italy, Austria, Belgium, puxembourg, Denmark,
Netherlands, Norway and Sweden. (Data were unavailable for

Switzerland: see OECD, 1983, pp.178-180).
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indebtedness should not be blamed on manufacturing per se but
rather, on the increased dependency of industrial firms in general
on banks for capital and on the type of industrialization

experienced in many LDCs:

(1) the large, capital-intensive, resource-extractive/
refining operations that create few jobs and drain
away materials for the overseas addition of high value;

and

(2) small, usually sub-optimal, often technologically-
outdated and mainly assembly operations set up to
supply restricted LDC markets at high cost under the
'protective umbrella' of national import-substitution
policies but which usually involve substantial overseas
backward linkages; although this industrial activity
tends to be labour-intensive, and hence has traditionally
been viewed as more 'appropriate' to LDCs, it generates

limited value added and jobs are thus low-paid.

It is a moot point, however, whether LDCs might not be better off
had their governments encourged multinationals - or at least not
been so hostile to them - and attracted better capability to

repay capital transferred than they now have.

Some LDCs - especially the Southeast and East Asian NICs -
underline the relevance of this latter point for, since the late
1960s, they have attracted substantial sections of the labour-
intensive lines of production priced out of North America, Western
Europe and Japan, especially in the textile, clothing, shoes,
plastic—-goods, electrical and electronics (Figure 4) industries
(see HAMILTON and LINGE, 1981, chapters 1, 7, 13, 14, 15;
HAMILTON and LINGE, chapter 19). This might be the beginning
of a long-term cumulative industrial relocation trend as the
world 'economic equator' moves southward and eastward; and as
intermediate and capital-goods' industries are also attracted
to the LDCs by the advantages of much cheaper labour in proximity
to NICs with expanding regional markets. And it could augur
'better' (if not 'well') for employment prospects in more (though
clearly not all) LDCs, thoughfurther de-industrialization would
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occur in the advanced economies. Yet it could be that the days
of industrial relocation to cheap labour locations in NICs and
LDCs are numbered by the rate of the innovation, adoption and
diffusion of the new technologies in industrialized countries.
For a considerable period into the 1990s the early stages of
the product cycle connected with the new and sophisticated
labour-replacing technologies will possibly reconcentrate
industry in, or 're-industrialize', the older industrialized
countries and their regions. So manufacturing could not continue
to hold out significant job-creating prospects in either LDCs
or NICs.

Relationships between technological change and- employment are
complex and should not ignore productivity, value creation or
social satisfaction. A spin-off of the rise in concern for the
guality of environment and life in the early 1970s was the
campaign to halt capital-intensive projects in LDCs and base
development on more 'appropriate' (usually labour-intensive)
technologies. These latter may undoubtedly serve social needs
in that they involve small-scale operations and can thus preserve
family and community structures (rather than commuting, migration
and urbanization linked to large industries breaking up such
structures). But 'appropriate technology' is of dubious
economic utility: high labour intensity means low value added,
low surplus value creation, and thus stunts accumulation for
development (EMMANUEL, 1982). This is an argument in support
of early adoption of up-to-date techniques of production in the
LDCs to generate high productivity and accumulation. The problems

of accomplishing this are many:

(a) modern technologies are mostly controlled by multinational
enterprises headquartered cutside the LDCs and reluctant
to lose that control either as a matter of principle
or because it might shorten the product cycle too
rapidly for their own 'comfort' or for the welfare

of developed country workers and government;

(b) few LDCs possess the politico-economic bargaining power
to prise up-to-date technologies out of multinational
firms (or in some cases governments) based in the North,
unless those organizations perceive clear advantages in
yielding them;



(c)

(d)
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even if LDCs obtain the technology, they may be
unable to retain a significant part of the earnings,
and profits or royalties and these will flow out to

the industrialized world; and

up-to-date technologies may create a few jobs directly,
at least in relation to LDC employment needs, although
the job multiplier effects will depend on the success

of the LDCs in bargaining to retain a significant part

of the profits within their territories.

Centrally-managed and socialist economies. These were

able to achieve substantial industrialization insulated in large

measure until the 1979s from growing global economic inter-

dependencies. Once they began to import OECD technology, the

small East European economies in particular became partially

locked into international capital and product markets. This

exposed several problems impinging on their need for industrial

restructuring:

(a)

(b)

(4)

comparatively labour-intensive industry of all kinds,
a legacy of the so-called 'extensive' industrialization

during the acute capital scarcities of the 1950s:

this and a tendency for many industrial plants to produce
ranges of finished products (and their components) in
relatively small batches offset the efficiency that

could potentially come from their larger scale of

operation (cf. many OECD industries);

relative dominance of industrial structures by 'traditional'
industries such as steel and electro-mechanical
products with insufficient production of consumers'!

or electronics-based goods; and

continued duplication of industrial products between

CMEA member countries despite substantial progress
towards rationalization, specialization and integration
in their industrial systems since 1965, and collaborative

R & D with respect to newer technologies.



54

For a time in the 1970s, the centrally-managed economies
were able to offer 'intermediate technologies' or cheaper
standarized manufactures to the LDCs, sometimes in conjunction
with Western firms (GUTMAN and ARKWRIGHT, 1981) and to pay for
their own Western technology imports by 'compensation trade'
and 'intermediate technology' trade came in for severe competition
in price and quality from the NICs; and governments have found
their planning and institutional structures too rigid to cope

with the challenges of contemporary economic change.

RECENT TRENDS

Clearly, then, the needs and capabilities for industrial
restructuring vary between the four groups of countries out-
lined - the industrialized OECD, the CMEA, the NICs and the
LDCs. The extent and character of industrial problems and
prospects, however, differ between countries within these groups.
Variations in the rates, directions and timing of manufacturing
change between all OECD countries since 1970 illustrate this:
relatively sustained growth in the European periphery (Ireland,
Mediterranean countries) at least until 1980; quite rapid pulling
out of the short 1973-75 and 1979-82 recessions in the USA and
Canada; considerable growth in Japan after 1975; longer
depression in western Europe, though with the EEC 'Six' and
Austria recovering up to 1980 when recession began to hit West
Germany and France again; sustained decline in Australia, Norway,

Switzerland and especially the UK.

These differences are outward expressions of variations
between countries in adjustment and restructure to aggregate
world market trends. Such processes are in the hands of multi-
national firms, governments and indigenous firms. In the
industrialized countries this very broadly means some combination
of:

(a) success or failure of firms or state organizations
to rationalize, modernize or close down facilities
in six groups of industries which, according to
CEPII (1980), suffered from contraction in world
aggregate demand which, by 1978, was 13-30 percentage
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points below the 'line of cyclical peaks' of 1960s
demand, i.e. building materials, metals (including
steel), engineering products, wood and paper, chemicals,

textiles and clothing; (for illustration see Table 1) and

(b) success or failure of organization to introduce, develop
and expand those industries whose products were in
rising demand, particularly all products making use
of electronics applications (intermediate goods, e.q.
components; capital goods, e.g. data-processing and
telecommunications equipment; electronically-controlled
consumer goods, etc.), organic chemicals, plastics and

pharmaceuticals.

International Competition: Some Myths and Realities

These processes in advanced countries have been influenced
by the increasing competitive strength of at least some NICs in
some industrial sectors. But this should not be exaggerated for
much of the restructuring in the North - closures, rationalization,
new facilities - has been and is being carried out by multinational
enterprises. Contrary to popular belief, their major operations
are in the North and it is there that they are inter-linked by

most intra-firm (international) trade in manufactures.

The increasing participation of the NICs in the international
trade displays several facets: their penetration of developed-
country markets in a widening range of products; the entry of
new producers and competitors; and the growth of markets in the
NICs for plants and equipment manufactured in industrialized
countries:

It is not so much that the emergence of new competitors

has impeded industrial development in the developed

countries; on the contrary it has been stimulated.

Rather, this competition has increasingly affected the

OECD area's industrial structure via shifts in

comparative advantage. There is, therefore, the need

for adjustment, the cost (including the social cost) of

which may be high for some countries, industries and/or
regions (OECD, 1983, p.31).

Industrialization in NICs and some LDCs in aggregate, though not
necessarily in individual countries, has passed through three

stages to date:
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Table 1. Réstructtiring by U.K. chemicals corporations: a response to chronic overcapacity in
West European plastic production, 1983/1984

Restructuring processes’

- Plant New Known/planned
Corporation closures plant opening Swapping  job impacts
Shell 1 petrochemicals
and plastics plant,
Carrington
(N.W. England) -1,000
ethylene,
Mossmoran
(Scotland) + 2007
British 3 plants:
Petroleum chlorine - 500
(B.P.) ethylene dichloride
vinyl chloride monomer,
Baglan Bay (S. Wales)
3 PVC plants, - 600
Barry (South Wales)
1 PVCplant,
Barry —— I.C.I. + 1507
(S. Wales)
Imperial 1 polyethyline
Chemical plant, - 700
Industries Wilton (N.E
(I.C.I.) England)
» 1 polythylene —— B.P. + 1507
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(1) import substitution of simple manufactures, mainly
by developing textile and metal industries, to create
conditions from which to begin to pay off overseas
debts followed by:

(2) export of manufactures with a high content of
either cheap unskilled labour (e.g. clothing, shoes)

or local materials (e.g. non-ferrous metals) and then:

(3) development of industries requiring more skills,
capital and relatively modern techniques; this also
involved the relocation of the relatively labour-
intensive segments of the production chains of multi-
national corporations from their home countries.
Industrialization in Singapore illustrates this

(Figure 4).

Each of these stages has involved an increasing scale and
complexity of manufactured exports from industrialized countries,
though the latter have not shared equally in this process

(e.g. Japan, West Germany and the USA have been far more successful
than the UK).

This progression can be related to the stages of economic
development (ROSTOW, 1959); but it is, of course, most often
cited as support for the product life cycle model in which, as the
skilled labour content in a product decreases with standardization
of production techniques, the comparative advantage shifts from
locations in more advanced to those in less developed countries.
However, because there are very many LDCs with abundant labour,
only some will be able to share in this process. They will be
the countries with the best international transport access,
greatest political stability, most adept labour, strong or
supportive government industrialization policies and hence those
most favourably regarded by international bankers (LINGE and
HAMILTON, 1981).

Except for Iran and Nigeria in the earlier 1970s, the above
three stages do not typify the oil-rich OPEC countries, where
very recent industrial construction is heavily concentrated in

the downstream processing of oil and gas into refined products
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and various chemicals or in energy-intensive metallurgy such as
alumina-aluminium production. This generally reflects the
shifting comparati;é advantage in energy costs to countries
which which, in the case of the Middle Eastern OPEC countries,
do not have significant labour reserves (or therefore labour

advantages) .

Intensified international trade in manufactures is revealing
that the advanced economies may suffer comparative disadvantages
and rising production costs in industries with mature technologies
(in which labour costs are thus significant - textiles, clothing,
woodworking, leather, footwear, rubber, plastics and some
electrical equipment) and in industries dependent on scarce or
costly natural resources. The closure of an increasing number
of o0il refineries and chemicals plants in coastal areas of
Western Europe, for instance, reflects the shift of cost advantages
to the Middle East and Singapore (though expanding Asian markets
are more critical for the latter). Shutdown in older European and
American steel industries express a similar shift southwards and
eastwards in advantages to the materials sources in Latin Americé,

the socialist countries and Asia (Figure 5).

The rapidity with which changes like this are occurring in
vehicles, chemicals and petrochemicals in particular reflects
the dominance of these industries by large multinational
corporations more able and willing to restructure and relocate,
in part by "“swapping" facilities between themselves to achieve
rationalization, lower costs and remove surplus capacity. 1In
the U.S. economy, merger activity as a means to restructuring
by firms seems, since 1979, to be producing the 'fourth great
merger wave' since 1895. Adjustment in steel, which is largely
state-owned, has been slower; it has, too, in labour-intensive
sectors where small family firms unable (or unwilling) to
borrow capital to restructure but having access to immigrant
labour and can (often illegally) continue to operate using
"*sweated labour" conditions. The industrialized OECD countries,
however, will retain their major advantages in knowledge- and
skill-intensive industries, in part supported by the needs of

multinational firms in these activities.
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Nevertheless, there is evidence that at least five factors
can slocw down the locational shift of advantages from industrialized

countries to the NICs and LDCs:

(a) increased protectionism in some developed countries
(e.g. EEC in the form of quotas) to reduce or restrict
import penetration which might cause problems of
contraction in highly localized or labour-intensive
industries; but experience tends to show that protection
does not work in the long—-term and merely makes the
need for future closure or rationalization more drastic;
an example is the U.K. textile industry, in which

jobs declined between 1970 and 1982 and production
declined by 4.5 per cent yearly (1973-81).

(b) for a time, certainly in the 1960s and early 1970s,
regional-aid policies by governments, particularly
in the EEC and EFTA countries, retained branch plant
operations with higher labour intensities in the
countries concerned, albeit involving an interregional
shift from core metropolitan-industrial to peripheral
areas, so slowing down overseas relocation to NICs and
LDCs. Availability of cheaper rural and non-unionized
labour, and plentiful land, in these regions has tended
to have the same effect (e.g. Italian Mezzogiorno;
U.S. sunbelt states); but it can similarly delay
(or introduce the need for later) drastic adjustment

(e.g. Figure 3).

(c) management inno&ation, rationalization, modernization/
automation, and specialization on high quality products
with a high demand-income elasticity and low demand-
price elasticity, have enabled developed countries to
improve, maintain or lose less even of the labour-
intensive or materials-intensive activities than might
have been expected (e.g. introduction of special steel-
reinforced rubber conveyor belts in Akron, or special
alloys production in Pittsburgh, U.S.A.);
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(d) that few NICs have been able to attract industries
requiring more advanced know-how and higher skills
(mainly in South-East and East Asia and Latin America)
is not due only to the comparative advantages of

their local (often metropolitan) environments. It

also results from real or perceived political instability,

hostility or military conflict - widespread in many
other countries of Central and Caribbean America,
Africa, the Middle East, and South-East Asia - which
deters both multinational industrial corporations from
seeking to establish facilities and international
banks from being prepared to finance projects

there; and

(e) some large West European firms have been able to continue

to supply LDC markets with capital and consumer goods
from their home-country base by cooperating in various
ways with enterprises located in Eastern Europe which
can offer them components or intermediate products at
low cost (GUTMAN and ARKWRIGHT, 1981l; LINGE and
HAMILTON, 1981).

These aspects help to explain further the persistence of the
overwhelming industrial dominance of the North throughout the
1970s. Clear evidence of this is the rise in the trade surplus
on OECD-produced manufactures with the LDCs from US$ 37.7 billion
in 1973 to US$ 121 billion in 1978, though OPEC countries, which
accounted for a third of the 1973 surplus, took more than half
of the surplus in 1978. ﬁy contrast, industrial progress in
some non-oil producing NICs is demonstrated by the fact that in
the same period the share of electrical engineering products in
total LDC-manufactured exports rose from 24 to 35 per cent. Such
a trend seems to express very clearly the locational shift in
comparative advantage to the Third World for the output of

products nearing the end of their life cycle.

Much publicity is given to the effects of import penetration
of products from LDCs on employment in the older industrjialized
countries. This is often misplaced, BALASSA (1979) demonstrated

that 1.5 million net jobs in industry had been created in the
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industrialized countries by 1976 as a result of trade in
manufactures with LDCs. Such change involved major adjustments
and restructuring, redeployment of workers and resources between
firms and industries. In absolute terms the trade created 520,000
new jobs cf. 370,000 job losses in the U.S.A., about 1 million
new industrial jobs cf. 290,000 job losses in the EEC, and
570,000 new jobs cf. 70,000 losses in Japan. These average net
increases in industry employment resulted because, in aggregate,
manufactured exports to the Third World rose faster than imports,
so offsetting the higher labour intensity of job loss per unit
value of imports (cf. the job gain per unit value of exports).
Such trends bear out at international level what much growth

pole development achieved at regional level - greater growth

in developed areas. But gains and losses are usually in different
areas within countries, posing spatial adjustment and restructuring

problems.

BALASSA's work shows that the industries hardest hit by
competition from LDCs are those employing highest proportion
of unskilled and female labour and localized in less industrialized,
inner-city or other industrially declining areas. Thus trade
with LDCs had caused more job losses than gains in 6 industry
groups in the U.S.A. by 1976: textiles, clothing, timber
products, furniture, rubber and plastic goods, leather and foot-
wear; in 4 of them in the EEC and in 2 of them in Japan. Such
differences reflect a combination of industrial 'maturity' and
competitiveness of the 3 respective areas, By the early 1980s,
however, the most advanced NICs, especially Korea {LINGE and
HAMILTON, 1981, pp.23-35) and Singapore (Figure 4) had sped up
their industrialization sufficiently to begin competing with the
industrialized countries in high value-added and more capital-
intensive products (e.g. ships, machinery), so that more industry
groups are likely to show a shift from net gains to net losses
of jobs from trade in manufactures with LDCs.

Yet, it is competition from within the industrialized
world, and especially from Japan with its huge manufactures
trade surplus with the U.S.A. and Western Europe, which combines

with productivity gains from management and technology innovations
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and changing market conditions in the industrialized world to
create more net job losses in manufacturing in the older
industrialized countries - and hence to redistribute manufacturing
jobs in the North - than does trade with LDCs.

TOWARDS 2000

Recession has made industrial restructuring a greater
necessity for regions and nations, but at the same time more
difficult for them to achieve. Increased foreign trade impacts
on industrial structures everywhere inevitably require definitive
change in the intgrnational division of labour. Specialization
by firms in industrialized nations on up-market, high value-added,
knowledge-intensive products incorporating advanced technology and
substantial labour skill is becoming more pronounced, especially
in a wide range of capital goods, chemicals and sophisticated
consumers' goods. Meanwhile, enterprises located in, or relocated
to, LDCs exhibit increasing penetration of world markets in

mass-produced standardized goods.

Such an evolving pattern of international division of labour
is neither inevitable nor desirable. It is not inevitable
because vigorous government policies in some countries (e.g. Korea)
demonstrate that LDCs can become NICs which develop quite advanced
capital~intensive industries capable of low cost, good quality
output. It is not desirable because it maintains or widens

the economic gap in value-added between North and South.

The Need for Realism: Teéhnology vs. Jobs

Even so, current trends indicate that the industrialized
countries should expect their fixrms in labour-intensive industries
to contract substantially; so too will steel, shipbuilding and
vehicles enterprises or divisions as both cost and market advantages
shift relatively to the NICs and LDCs. Firms in developed
countries poor in energy resources, or with high-cost energy
resources, will suffer significant disadvantages in all
metallurgical fields, paper, basic chemicals, petrochemicals

and non-metallic minerals while those in resource-rich countries
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such as Australia or Canada, and some areas in Latin America

and the Middle East, may be expected to expand such industries.
Nevertheless, as firms make technological changes in various
industries and production stages at differential rates there
will be more (and a different pattern of) spatial separation
within industries between the stages located in industrialized,
and those located in developing countries than at present. It
might be expected, for instance, that while more basic ferrous
and non-ferrous production will become localized in the NICs

and LDCs, the demand for sophisticated capital equipment for

use in the factories of the future, in undersea developments and
in space technology will require special metals and alloys to be

produced in the advanced economies.

The task of government is seen by many businessmen to be to
create the conditions for industrial organization to adjust and
restructure by promoting the widest possible technological
progress and applications. The community, on the other hand,
may see the tasks of businessmen in partnerships with government
as fostering dialogue, cooperation and the creation of conditions
for a smoother human experience in coping with restructuring for
a new society. Undoubtedly electronics and microelectronics
will enter the management, R & D, manufacturing processes,
transport, warehousing and uses of the products of more enterprises
and industries (e.g. data-processing, robotics, new chemicals
and energy) and to strengthen the competitive position of their
older industries (e.g. textiles, shoes, electrical products,
vehicles, metals) currently experiencing severer LDC and socialist-
country competition, surplus capacity or the threat of it

in the near future.

Technological innovation, application and adoption, however,
generally require large, and rising, investments. At present
the very high profitability of information-processing is stimulus
enough to the rapid growth of business machinery, computer and
microelectronics industries as technology is applied, often in
'learning' fashion, to cope with the explosion of data and
information. Labour-substituting office automation will be

further encouraged by the present high labour intensity of more
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routine administration functions in most economic activities.

High profits mean high rates of entry, especially in the U,S.A.,
where new firm foundation is now running at double the rate of

the 1960s. But the huge costs of developing some new industries -
especially robotics, biotechnology, aerospace and lasers - are
forcing competing firms and governments to collaborate in joint

R &€ D and co-production on an intercontinental scale. This is
involving a marked trend towards integration of operations

between facilities located in North America, Western Europe

and Japan.

If investment in technological innovation in the still
large metal, engineering and consumer goods industries is
allowed to flag in the industrialized countries - for reasons
of depressed demand, squeezed profit margins, or government
'non-interventionist' or monetarist unwillingness to support
long-term technological progress - then the life cycles of
present products and their methods of manufacture could be
prolonged and give LDCs greater opportunities to expand their
penetration of world manufacturing. Continued recession would
also force more firms headgquartered in developed countries to
merge, rationalize at home and to relocate production in LDCs
with lower labour costs if they are to survive in the world
market. Indeed, currently the world's motor vehicle manufacturers
are engaged in a massive global "reshuffle" with every region,
country and corporation competing fiercely to place itself
among 'the winners', with countries such as the U.K. under
threat of very substantial 'flight' by multinationals like
Ford, G.M. and Peugeot-Citroen, while other countries like
Spain or Brazil can attract new specialized capacities from
these firms (Figure 6). Because LDC markets would also become

relatively more important, governments of LDCs - insofar as

bankers could be persuaded to provide credits and loans to them

or to the relocating firms - would be able to insist more

forcefully on the technology transfers they require to industrialize
(further). And this might better sustain North-South trade in
manufactures. Undoubtedly these trends will have differential

impacts amongst both developed and developing countries.
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Even if sufficient capital is forthcoming for wide
technological change, it is not expected to generate many net
jobs in manufacturing in developed countries in the 1990s. Full
automation and robotization could probably sustain present (even
peak 1970s) levels of manufacturing activity (though composed
differently) while reducing the proportion of the labour force
working in manufacturing in many advanced countries by the year
2000 to the current levels of employment in agriculture in those
countries (c. 2-15 per cent). This is not surprising, despite
the OECD (1983, p.l49) prediction of considerable industrial
employment expansion ‘in Australia, Canada and Japan and a
'moderate' increase in the U.S.A. in the 1980s. For one thing,
there will be time and sector leads and lags in technology
impacts on job loss and job gain. For another, significant
geographic shifts are likely to occur in the location of
industrial jobs within the developed world (as well as between
it and developing countries), particularly with the possible
strengthening of the Pacific-centred, and concomitant weakening
of the North Atlantic-centered, manufacturing 'belts'.

Integral parts of this process are the phenomenal development
and restructuring of Japanese industry and the rapid
'de-industrialization' of the U.K. The latter was induced by
a legacy of poor manufacturing competitiveness and exacerbated
after 1978 by an overvalued currency and by government monetarism

which claimed average net job losses of 1,000 per day in

the 1979-82 period. Despite a sustained:'1982-84 level of

more than.3 million unemployed' (a rate of 13 per cent), the U.K.
currently has record manufactured exports and rising output due
to relative international improvements in productivity and
competitiveness from technological modernization. The U.K.
experience warns against expecting much net job creation from
manufacturing in developed countries. Moreover, similar and
intensified efforts being made in most countries in the North
to raise productivity may tend in the long term to neutralize
the benefits of such gains in individual countries, to
re-establish pre-existing (i.e. early 1970s) international
productivity differentials (though at a much higher, capital-

intensive level) and thus to contribute to further industrial
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redistribution (concentration) in favour of the more competitive
industrialized countries. This is what Japan, on the other hand,
is achieving through high investment in restructuring (Figure 7).
Not without reason, then, the OECD (1983, p.151) concludes that
'the very nature of competition makes any net growth in industrial

employment very hypothetical'.

Market Constraints

Market conditions are thus crucial to the processes and
patterns of industrial restructuring into the 21lst century,
Evolution to a highly populous world with high incomes for all,
permitting growth-induced adjustment in the manner of the 1960s,
is very unlikely. Indeed, market trends are complex, predictions
confusing. Wide variations in national experience are likely,
leading to sharper economic differentiations both within and
between the First, Second and Third Worlds. Even the broad
generalizations on market conditions and internaticnal trade

seem to be inconclusive:

(1) Indebtedness or failure to attract capital could
seriously limit the ability of many LDCs and some
socialist economies to purchase capital goods for
further industrialization, so stunting their
manufacturing development and having serious feedback
effects on firms in industrialized countries where
competition and restructuring in the production of
such goods will be fiercer. Latin America‘'s current
import squeeze illustrates this (The Economist News-

paper, October 1, 1983).

(2) Such a scenario could be modified by another market
trend. United States and United Kingdom experience
is showing an increasing tendency for the mass consumer
market in industrialized countries to become polarized.
This is resulting from the displacement of the more
'middle-income' distribution of manufacturing jobs
(when industry was a mass employer of labour) both
by higher-paid business-service and industrial R &§ D

or management jobs and by burgeoning lower-paid
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retailing service jobs, a trend deepened at the lower-
income end by unemployment, 'de-unionization' and
ageing population. Such 'market-splitting' could
confine restructuring in the operations of firms in
developed countries to the up-market, high-value
industrial products while shaking out larger segments
of their production chains of standardized manufactures
to locations in LDCs whence low labour costs would
still permit manufacturers to supply the demand for
cheap goods from the growing body of the lower-paid

unemployed and retired in the industrialized countries.

Again, however, the pattern varies: West Germany, for
instance, still obtains a much higher proportion of GDP
from, and employment in, manufacturing and hence
polarization is expected to be less than in the U.K.

or U.S.A. with positive effects on the country's

market attractiveness.

Stronger state industrialization policies in some LDCs
might involve greater protecionism to foster import
substitution, so modifying (1) above, but many LDCs

suffer severe home market constraints imposed by

economic dualism and by social and political polarization -
as the Brazilian experience testifies. Other LDCs

may alter their industrial structures to exploit

market trends outlined in (2) above, but this requires
further trade liberalization on the part of developed

or

countries.

Emphasis on North-South interaction in international
trade tends to obscure the potential for greater
international division of labour within the South,
Limitation on Third World industrialization set out in
(1) above could be partially circumvented by transfers
of lower-priced, 'more appropriate' technology, but

it requires much more inter-LDC cooperation. Clearly
such developments could strengthen the industrial role
of the NICs in the global system, stimulate more
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LDCs to become NICs, and put pressure on industrialized
countries through competition to restructure faster.
Yet pressure on organizations there to restructure

does not only emanate from economic sources.

(5) East~-West power struggles make military and space spending
very powerful forces in the functional and spatial
pattern of industrial change. The course this takes
can have untold consequences for the greater sharing

or concentration of global manufacturing.

WHAT IS TO BE DONE?

Industrial restructuring undoubtedly requires a much improved
international environment of peace and greater cooperation,
understanding and stability, particularly if it is to be orderly
and to benefit the world at large through more productive
deployment of resources. Significant institutional change is
necessary in East and West to achieve this. Restructuring
demands far more vision and leadership by governments in consortia

if it is not to be merely the result of the will of multinational
firms, cut-throat competition, nationalism or militarism. Currently
there is a very real danger that the governments of the
industrialized OECD countries are stimulating (or allowing) the
restructuring by their firms in the same industrial directions,
so creating the pre-conditions for devasting future competition
between them in a range of new generation industrial products.
The 'micro-chip wars' of the early 1980s should warn us that
satisfying world demand in new products may require far fewer
manufacturers and facilities operating economically than, say,
the current manufacturers of 'world cars' (though fewer of them
will be needed in future, too).-

Restructuring, therefore, should be channelled, with
enlightened government stimulus, in several parallel directions,
with very careful attention being paid to the detailed potentials
for, and dynamics of, international specialization, cooperation

and complementarity. Key amongst these directions must be
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efforts to: develop, diversify and use more efficiently all
natural resources, especially energy and metals; improve the
productivity, and greatly raise the social utility and environmental
quality of capital goods; innovate and use a variety of new
technologies with far greater commitment to non-military,
cultural, educational, medical and scientific uses; and to

bring the location of industry more into line with the geographic
distribution of natural and human resources, involving more
equitable sharing of value added between countries at different
stages of economic and social development. The roots of the
restructuring problem lie in making governments and productive
enterprises, especially multinational enterprises, socially

and internationally more responsible; otherwise restructuring
will create problems for the many in the interests of the power

and profit of the few.
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I. THE ISSUE

The long-term trends of post-war international economic development had dis-
continued by the mid-seventies. International realities of the last ten years have
revealed that growth rates cannot be considered as ‘Yardsticks of economic per-
formance, economic dynamism has increasingly become a function of structural
transformation of the rate of structural adjustment.

Emerging new patterns of international development are of a global nature,
and do not stem from and cannot be interpreted with the traditional business cycles
but reflect cumulative and complex structural changes in the world economy. The
accelerating structural transformation of the world economy has been increasingly
affecting the external conditions of development for the majority of the nation
states, created new challenges for and requires new responses from economic
theory and development strategy.

Naturally not all the challenges of the eighties are of a structural nature. On
the other hand, the process of international structural transformation is a multidi-
mensional one, it is motivated not only by economic but also social, political, tech-
nological and strategic driving forces.

This short paper strives to underline the most important new structural
changes which created new conditions for the socio-economic development of the
majority of the nation states.

1. Changes in the international supply-demand conditions are a primary
factor in structural transformation. On the demand side changes in income level,
relative prices, technological progress, target system are fellow travelers of
long-term economic growth. Structural changes in international demand can be
characterized by a diminishing specific use of energy, raw materials, semi-
products of the modern growth process. In high income countries a relative
saturation on the market of the traditional nondurable and many durable consumer
goods does not provide for economic dynamism in the present industrial struec-
tures. Dynamism of demand has been shifting to technology sensitive new products
and services.

Though changes in international demand are far from being inconsequential,
new international challenges have been and will be more vigorous on the supply
side. In the seventies supply constraints and supply security conscious strategical
responses emerged in the energy economy. Increasing oligopolization on the mark-
ets of modern technologies, increasing relative importance of the technology fac-
tor in the modern growth process, as well as strengthening strategic considera-
tions in the international technology transfers, explain the rising constraints on
the market of up-to-date technologies.
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On the other hand, the rapid expansion and uncoordinated character of
postwar industrialization created excess capacities in the production of primary
goods, semi-products, light-industrial and durable consumer goods, and vehicles.
Postwar industrialization in Eastern Europe, Southern Europe and the Third World
has concentrated considerablie on the traditional growth industries, whiie many
European (OECD) countries have lagged behind in streamlining their industrial
structures. As a consequence an international oversupply of a structural kind
emerged by the seventies on the international and national markets of most tradi-
tional industries. This oversupply generated sharp competition, unfavorable
dynamism of prices, structural unemployment and adjustment tensions.

2. The increasingly visible consequences of an international structural
oversupply are sectorally correlated to the considerabie regional or geographic
shifts of economic dynamism. In the production of many price-sensitive light indus-
trial goods, energy-intensive semi-products and labor-intensive semi-products and
labor-intensive as well as technologicaliy more mature durabie consumer goods,
comparative advantages shift rapidly towards late-comer industrial exporters, and
recently newly industrializing developing countries. This sectoral and sub-
sectoral dimension apart from geographic shifts in esonomic dynamism, and gradu-
ally in gravity centers, are also motivated by the above-the-average iong-term
economic dynamism of the Far East, the western part of the USA, as well as the
Eastern Siberian parts of the Soviet Union. The previously Europe - and Atlantic-
centric international economic dynamism is increasingly giving way to a Pacific-
centric international growth process. The great Pacific area, where the politicai
and economic interests of four international powers meet in a direct geographic
neighborhood, affects increasingly the patiterns and conditions of internationai
growth. At the same time institutional rigidities and target systems in Europe, pol-
itical tensions as well as price patterns in the Near and Middle-East, endowment
problems in Africa represent serious obstacles to the objectivity necessary for an
adjustment process.

3. Economic history has reveaied that the driving forces as well as their
relative importance and consequences are subject to changes in time. Structural
challenges induce responses, behavioral adjustments of economic agents and as a
result of these responses may fade away or modify. International income distribu-
tion tends to show a close correiation with the relative importance of hierarchy of
the various growth factors. During the quarter of century following the end of the
Second World War it was the labor, during the seventies the energy which indicated
the relatively highest international appreciation, highest price dynamics and
represented the most important channel in the iniernaiional income redisiridbu-
tion. As countries felt the result of increasing over supply on the international
labor and energy markets and the growing demand for capital and technology, the
bargaining positions as well as incomes of the capital and technology owners were
increased considerably. At present and in the foreseeable future the owners of
these factors realize extra incomes and growth stimulants in international rela-
tions.

Periods of high capital costs require the priorization of the income-earning
capacities of the enterprises and nation-states as compared to the distribution-
centric previous approaches. Capital-importing countries, facing very soft capital
constraints in the seventies, are compelled to apply very severe criteria and
curbs as far as capital-intensive development projects are concerned. Rising
costs of capital, the high level of structural unemployment, and the diminished bar-
gaining power of labor tend to affect adversely the internationai economic posi-
tions of countries exporting capitai-intensive products without favorable capitai
endowment, labor-intensive products containing high inputs of not specially quali-
fied labor.
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4. International patterns of structural transformation raise in a modified way
and relevance the size issue in international growth and trade. Smali-sized coun-
tries and microeconomic units have been traditionally compelled on a rather nar-
row speciaiization in order to improve their income earning capacities. Postwar
industrial growth has increased gradually the share of economies of scaie-
sensitive industrial activities where big countries and big organizations enjoy
organizational advantages. The gradual structural worsening of the small coun-
tries’ positions was partly compensated by the growing miniaturization of modern
technologies diminishing the specific costs of small scale production.

Experiences of the last 5-10 years reveal that the relevance of the size issue
has increasingly been linked to the growing importance of the organizational
bargaining power in the economic process. During the last twenty years the role
of the state has radically increased in the centralization and redistribution of the
national income in all countries. As a consequence of stronger and frequently dom-
inating government presence in economic life costs, wages, prices, incomes,
interests, etc. reflect not only impacts of market mechanisms but increasingly
interests and pressures of political parties, regional or religious interest groups
having the relatively biggest organizational bargaining power. Similarly, the last
twenty years registered the highest expansion of the big transnational corpora-
tions relying not only on market but power mechanisms as well. Finally, from the
beginning of the seventies strategical considerations, ''economic weapons',
penetrated the international flows of products, technologies and capitals, much
more than ever before.

In an international context, where organizational bargaining power affects a
widening range of economic processes, the relative positions of small enterprises
and countries, "'ceteris paribus', tend to deteriorate. It is not by chance that the
growth rates, equilibrium positions, incremental capital-output ratios of the small
OECD countries during the last decade were in most cases less favorable than the
OECD average, their relative positions deteriorated on the markets of the power
sensitive engineering products.

Increasing losses due to insufficient economic size and organizational bar-
gaining power leave different options for the small countries:

. evacuation of the more power-sensitive fields of the international and
domestic economy and an ever growing specialization in activities less
affected by the consequences of organizational power,

. concentration of the resources on some activities and building up organi-
zational power congiomerates enjoying considerable market positions and
bargaining power,

. lasting coexistence with and toleration of the higher economic costs of
the uneven bargaining power.

II. THE APPROACH

1. New, long-term patterns of international economic growth reflect the
increased importance and more rapidly changing impacts of exogeneous factors in
the development process. Economic thinking, modeling activities, economic poli-
cies not recognizing or reflecting adequately the increased importance of exo-
geneous factors and changing giobal conditions of growth cannot cope adequately
with the new development issues either. Externally vulnerabie or rather sensitive
national economies have no rational alternative to a quick and intensive adjustment
to changed international realities and have to consider correspondingly their
theoretical and economic policy approaches. National economic therapies,
although unavoidable and objectively necessary, can, however, be rather
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expensive in social terms, if they are not supported by an improvement of global
cooperation. Small economic units without economic hinterland find it particularly
difficuit to compensate for the losses of increased international fluctuations,
rapidly changing prices, costs, interests, exchange rates, etc. If international
cooperation is regulated purely by market impacts, relative adjustment costs are
higher in smaller countries. On the other hand, increasing the presence of organi-
zational bargaining power in the international division of labor affects also nega-
tively development patterns and chances of small economies. International mark-
ets and division of labor regulated by a global cooperation, international standard
rules of the game based on a consensus of the nation-states creates the relatively
best conditions for the healthy and socially less expensive development and struc-
tural transformation of the small countries.

2. In the present international organizational set-up more than one forum
(GATT, UNCTAD, etc.) has been shaped to analyze and handle problems connected
with international trade flows. Urgent financial problems are handled, although
not with a global character and perfect solutions by the IMF and the banking worid.
It is not unjustified to reckon with a ripening recognition that an intensive interna-
tional division of labor increasingly needs the creation of an international
central-bank (or equivalent forms of financial and stability cooperation) regulat-
ing international liquidity problems. Disequilibria in trade and financial flows,
however, reflect structural issues, the proper consideration and handling of which
has not as yet found a proper international institutional forum. The lack of
adequate research capacities, early warning systems, cooperation with respect to
structural transformation and adjustment policies has contributed in many coun-
tries and on a world scale to paraliel developments, to the emergence of scarcity
phenomena and international oversupply as well as the concomitant disequilibria,
excess capacities, and the high social-political costs of economic development.

The reduction and elimination as far as possibie of the present international
structural disorders, losses and tensions is in the interests of all countries and is
becoming a more and more urgent requirement at the given stage of the interna-
tional growth and division of labor. The handling of international structural issues
or the elimination of a highly important missing link in the chain of international
organizations suggests the creation of an international forum (organization) for
research, information-exchange, consultation and in a later stage harmoniza-
tion on development decisions affecting medium or long-term patterns of invest-
‘ments, production, specialization, markets, etc.

3. It is needless to emphasize that adequate research activities with a scien-
tific basis can also be considered as a prerequisite for this new type of interna-
tional cooperation. A larger-scale international research would be necessary on
the patterns, causes and consequences of international structural transfor-
mation, as well as the experiences of the adjusiment processes and strategies
in order to identify the most important present and future structural chalienges
and the most convenient responses.

When shaping the character of such a research one has to consider that pure
theory always has a limited capacity to reflect accurately human and organiza-
tional behavior. Changed realities of our present urge certain reconsiderations in
traditional economic theories, both market and planning theories. The diminishing
relevance of traditional economic theory and the growing need of its reconsidera-
tion are due to:

. changes in the relative importance, functions of the driving forces: of
economic development,
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. the increasing interrelations of economic and non-economic (institu-
tional, political, cultural, social, etc.) factors in the development pro-
cess,

. the growing interactions between the interdependence of national
economies.

Under these circumstances the aforementioned research should not rely on
previous theoretical assumptions, but rather on the analysis of socio-economic
processes. From this constraint it follows that such a research project cannot
aspire to developing a comprehensive new economic theory, but concentrates on
such lasting structural changes, interrelations of economic and non-economic
spheres which might be instrumental in understanding and managing better the
deveiopment process in the nation-state, as well as on a world scale. Correspond-
ingly, such a project has to be future oriented, interdisciplinary, and
implementation-centiric in the broader sense.

A successful research wouid not result in new theoretical models, but would
contribute, in a modest way, to a quicker adaptation of economic thinking to the
changed and future realities, as well as to the emergence of a conceptual frame-
work, which would promote the healthy restructuring of international relations and
also the development of a less conflictive but more dynamic system of cooperation
among nation-states.
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In an increasingly thightly knit world economy the dynamics of the international
division of labour will make itself felt more and more upon the participating
economic agents. This straightforward statement is on the lips of every statesman
nowadays irrespective of the country's continent, level of development, size or
socio-economic system. Paying lipservice to the exigencies of permanent exposure
to what continues to be a highly dynamic set of shifting and emerging product and
process cycles with varying relative prices and changing leadership in export
growth, however, usually forms the introduction to a staunch defense of the
country's political preference to be in control of its industrial 'destiny'. Lots of
reasons are advanced to justify industrial autonomy. Prominent among them are
national security (especially in bigger countries), the level and/or skill-profile of
employment, the export position, the 'dependence’ (in other words, the import share
in apparent domestic consumption; actual or potential) in certain products, or,
indeed, more indirect but also highly valued goals such as rapid income growth and
technological or 'economic' leadership in the world. An even more extensive series
of instruments are employed, including inter alia, imperative planning on a national
basis, public procurement, public R & D programmes, public investment aid, public
enterpreneurship in a national market environment, public incentives for affiliate
of or joint ventures with multinationals, export aid, various price- or volume
related import restrictions, direct investment controls, public sector regulation,
international long term supply contracts, specialisation agreements, R & D
cooperation among firms and countries or among countries, international
production agreements, tied development aid and reciprocal purchasing in
international defense contracts, as well as more indirect instruments such as
patenting laws and procedures, and anti-trust policies (with discretion for

exceptions).

Therefore, | entertain not hope whatsoever that a general treatment of the
international inconsistencies can be fruitfully developed beyond what is already
known from the literature on international economic interdependence, and the

policy conflicts it tends to generate 1).

In delimiting the subset of countries to a small and fairly homogeneous group (in
terms of the economic system prevailing, and also, at least largely, in terms of the
level of development), one might try to come to grips with the multi-variate nature
of the tension between international market integration and national industrial
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autonomy. The European Community in a subset that meets these criteria. More
important, however, is the ambitious and unique extent to which EC Member States
have- committed themselves to integrate their product markets, thereby
constraining not only legally and politically but also economically via the behaviour
of producers, traders and consumers, the range of policy measures and the modes
of implementation with respect to national industrial policy. Indeed, put simply,
the EC has Communitarian product markets and national industrial policies. It can

therefore serve as an example par excellence to study a spectrum of policy
instruments all aiming to reconcile legitimate concerns about national industrial
autonomy with market integration. Finally, the EC provides an interesting
experience industrial cooperation aiming at a hoped-for joint benefit of improved

competitiveness in world markets.

The purpose of the paper is to analyse how the EC copes with the multiple conflicts
that arise from a unified internal EC product market and the absence of the unified
industrial policy (in other words a desire for national industrial autonomy). I shall
deal both with legal and political means of co-operation on the one hand and
managing the conflict potential on the other hand. I shall present a bird's eye view
of a variety of policy instruments that the EC has, either exclusively or jointly
with the Member States themselves, in particular positive co-ordination (steel),
negative co-ordination (the surveillance of national aid to industry), harmonization
(matters of the so-called internal market), and unification (trade policy). In the
final part I shall address the problem of how to make offensive industrial policies
of the Member States consistent, whether by negative co-ordination or by joint
programmes. Although EC arrangements are undoubtedly more ambitious than the
set of understandings and agreements that could possibly be reached in GATT,
ECE, UNIDO, UNCTAD, or between the EC and other regional grouping or indeed
within Comecon, it is hoped that they provide insights in the strengths and
weaknesses of those negotiated international agreements that might be thought

feasible ones in the current process of international restructuring.
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l. Market integration in the Community

With the possible exception of the economic relations between Canada and the
United States, there seems to be no economic grouping in the world economy that
has achieved a degree of market integration as advanced as that of the European
Community. This holds for market integration "from below" (i.e. by the market
participants, through their economic activities as traders, consumers, investors,
etc.) as well as for market integration "from above" (i.e. by negative and positive

measures of EC and national public authorities).

A few indicators may serve as useful reminders of how large the so called 'Internal
(product) Market' of the EC looms in the economies of the Member States. Total
intra-EC exports in 1982 amounted to $ 325 billion (% of world trade), of which
$ 205 billion was in manufactured products. The weighted EC average of intra-EC
trade in manufactured products (exports plus imports) per head of the active
working population for 1980 was (3126ECU) , which provides a rough
approximation of the great stake everyone in industry has in industrial market
integration. Also in the ranking order of foreign markets the EC looms much larger
for every Member State than any other country or group market: in 1980 the EC
took approx. 50% of all EC industrial exports, whereas EFTA (as a whole) took only
12.6%, OPEC 8.2%, the USA 6% and all others even less. In 1980, 17.4% of EC
industrial production (not counting Greece, here) was exported to other EC
countries, up from 11% in 1970. In addition it ought not be forgotten that intra~EC
cross-frontier direct investments have become substantial in:the Community
(Pelkmans, 1983), implying other means and modes of market integration, not
always visible in trade flows. Finally it should be observed that intra-EC services
trade is growing rapidly, and a number of such services are actually complimentary

to trade in industrial products.

In such a configuration it will be clear that mutual sensitivity about economic
activity in one another's markets is greatly heightened. Although still falling short
of the virtually complete market integration that characterizes the intra-USA
economy, it is nonetheless becoming increasingly artificial to view "national"
markets in the EC as separate entities, This is particularly so because the actual

pervasiveness of interpenetration is even greater than the mere trade flows can

indicate, because price and non-price competition extends to the same or
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substitute goods that are traded domestically. In terms of market behaviour of
economic agents, what determines the extent of market integration is the
competitive conduct of enterprises, traders and consumers over the entire range of
so called 'tradeables' (i.e. imports, and their domestic substitutes, and exports, and
their domestic substitutes), which implies a magnification of the influence of intra
EC trade.

Market integration 'from above' (for industrial products) is also rather advanced.
Excluding some technical complications in transport, industrial market integration
is achieved by three general sets of policies (the so called Internal Market
measures, Competition Policy and Trade Policy) and one amalgam of specifically
'industrial' policy tools (let us call this the Community's Industrial Policy; however,
it does not really compare with the Member States' industrial policies). The four
domains are distinct only up to a degree; it is impossible and indeed misleading to

disentangle them entirely.

The EEC (1957) and ECSC (1951) Treaties aim to achieve genuine product market
integration. The Spaak report (1956), laying the foundation for the EEC Treaty,
even spoke of the "fusion" of markets, a metaphor leaving no doubt whatsoever of
the disappearance of 'economic frontiers' between the originally 'national' markets.
This great ambition has not fully been achieved, however, despite the strong
political commitments of Member States and the uniquely powerful integrative
instruments the Treaty and subsequent case law of the European Court have
provided. Genuine product market integration will be hindered by two types of
national public interventions, those at borders and those in the domestic economy.
The range, nature and intensity ®f such interventions will differ among countries
according to the role the state has been assigned in the economy. The fact that the
EC is first of all a customs union (in the sense, defined by GATT, art. 24) and hence
can be expected to remove intra-EC tariffs and quota's is a necessary but (very)
insufficient condition to realize one EC market. Genuine product market
integration requires two demanding conditions:
- product must enjoy full and free market access

-  the (national) public influence on competitive conditions ought to be
approximately uniform.
Contrary to what is sometimes claimed, it is not at all necessary to abolish

government intervention in the Member States and return to a 19th century type
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'nightwatch' state for market integration to come about. Product markets may be
influenced, controlled or ex post corrected; what is required is the uniformity of
such interventions over the entire EC so that the competitive conditions for
producers, traders and consumers - though deviating from free market
arrangements - are everywhere alike and do not discriminate in the opportunities

offered.

A comprehensive scheme of the Community's approach to product market
integration is provided in Table | (see p. 6) (the rather special provisions of the
ECSC Treaty have been left out here, because they apply only to coal and steel).
Although there are elements of trade policy (4.2) and competition policy (8.1; 10)
included in Table 1, a complete view can only be obtained by considering the full
scope of these two common policies. The complexity of this EC market 'regime' is
a consequence of the fact that the Community comprises 'mixed economies",
having a strong tendency to intervene nationally and reassert influence on market
outcomes for socio-political reasons. The overall aim of EC market integration is
inconsistent with an independent reassertion of national market interventions, so
that the Community must (and does) play a role in all ten of the policy areas
distinguished for the purpose of this Table. The EC does so, however, with different

degrees of stringency (and success).

The upshot is that product market integration - no matter how far it has advanced
by 1984 - still leaves ample room for national policies attempting to engender a
more favourable performance for their industry. It is important to understand that
all national policy-makers in the EC usually recognize a number of EC constraints -
both legal and economic - in their search for 'industrial autonomy'. But the
"borderline" beyond which their national policy discretion begins is energetically
defended. And where the "borderline" is hazy, they attempt to shift it to their
discretionary ~advantage. Where problems of industrial restructuring are
particularly pressing, however, the recognition of EC legitimacy can be severely
challenged, and inconsistencies may actually endanger the market integration

achieved.
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Table |
Towards EC product market integration 'from above'

Intra-EC Market access - financial physical
1. tariffs: abolished

2. other charges: prohibited (or at costprice)

3. VAT: 3.l indirect tax systems are harmonized (into VAT)
3.2 tax base still differs (exemptions; excises)
3.3 duties; rates differ

4. quotas

ordinary quotas abolished

4.1
4,2 trade deflection controls authorized (ex. art. 115)

5. measures equivalent effect to quotas

5.1 prohibited with exceptions (health, public order; industrial

property)

5.2 harmonization of technical product specifications (incomplete)

or

judicial review (Cassis de Dyon and Dassonville law cases)

6. exceptions outside the normal reach of a customs union:
- exchange controls; safeguards (still existing)
- transport (regulated sector)
+ rationing
+ No cabotage

Uniform Public Influence (only micro)
7. regulated sectors
7.1 EC regulated (positive integr.): CAP only
7.2 liberalisation only (without pos. integr.): transport

8. industrial policy

8.1 public aid: EC prohibition (except R & D) but no common EC

aid
8.2 public procurement policy: formal liberalisation

9. regional policy
aid, EC surveillance, but permitted

10, public firms
10.1 public firms, general: see 8.1

10.2'entrusted' undertakings: public regulation, plus monopoly, plus

public ownership
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2. Positive coordination: the case of steel

As defined in earlier work (Pelkmans, 1979, p. 116), coordination among countries
"involves the internationally negotiated adaptation of domestic policy intentions in
order to improve the final impact of these policies for all participants. Policy
coordination is concerned with the effectiveness of national policies that are
potentially inconsistent in their objectives or conflicting in their instruments."
Thus, the final impact of a coordinated policy is not likely to be better than the
envisaged policy outcome in caSe the country would have been fully autonomous
and would have had its own, but it will constitute an improvement over the actual
outcome of the policy, had it been implemented in the interdependent system, with
the inimical chain of negative policy feedbacks by other countries due to follow.

Coordination is a functional response to the recognition of interdependence.

Especially (but not only) in mixed economies with representative systems of
government, functional responses entailing domestically painful concessions to
other countries are hard to come by. Domestic narrow constituency politics; or
occasionally even the broader electoral politics militate against the 'dictates' of
international accomodation over the back of specific national interest groups,
without worrying about the overall economic 'welfare' especially beyond the very
short run. The political-institutional framework for economic policy coordination
therefore has to be a strong one, especially when it is concerned with the highly
sensitive problem of industrial restructuring. Because it is only when industrial
restructuring is no longer solved 'invisibl'y by the market - although that still
happens much more than the poli’tical 'noise' in the media would make us believe -
but guided, aided or controlled by the national government, that international

coordination is most needed and, alas, thereby much more difficult to realize.

The European Coal and Steel Community Treaty enables the use of unprecedented
powers for international economic coordination, and is probably the strongest
institutional machinery for industrial restructuring in a context of international
market interdependence. Curiously enough, this does NOT mean that the ECSC is
basically interventionist. Art. 5, ECSC, stipulates that the 'Community shall carry
out its task ... with a limited measure of intervention' whilst art. 2, ECSC speaks
of the bringing about of 'conditions which will of themselves ensure the most
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rational distribution of production at the highest possible level of productivity'
(emphasis added). The Treaty is plain in prohibiting national public subsidies to coal
and steel (art 4,c, ECSC). The crux is that, as art. 5 puts it, "only when
circumstances so require" a direct influence upon production or the market can be
exerted. However, in the more important competences it is Council of Ministers
(rather than the supranational Commission 2)) that is indispensable for the decision
to take legal force. This renders the ECSC management of the steel crisis a case of
positive coordination: coordination among ten national Ministers holding the
industry portfolio it surely is in the sense defined above; positive in the sense that
one transcends the mere removal of unilaterally introduced inconsistencies

('negative coordination') and agrees about common measures what to do.

The ECSC steel crisis persists now for nine years. It started out as a price collapse
in the first half of 1975, after an exceptionally good 1974. The sequence is
important because investments in new capacity, coming on stream in the late
1970's, have frequently been defended with the prospects of the year 1974 as the
basis for the decision. Oligopolistic industries with large economies of scale (i.e.
large fixed physical capital costs) and fairly homogeneous products tend to show an
extremely volatile market pricing picture. Of course this is exacerbated if
enterprises (modern or old; high cost or low cost; land based or coastal based)
invest in new capacity on the basis of a record year of supply with record high
prices, still apart from a host of other factors. These other factors included that
the EC's export position in simple steel products came to be eroded due to rise of
steel production in the NIC's and that its export position in specialty steels
(especially in the US) came to be threatened by the Solomon plan (with an ingenious
coupling of trigger prices afd dumping procedurers) and later by plain
protectionism. Moreover the small but rising EC imports of steel only added to the

problem.

In 1975 and 1976 the EC Commission decided to take a series of 'soft' measures to
increase the 'transparency' of the market (compulsory provision of figures for
monthly supply, forecasted supply and employment figures) so as to preempt new
waves of uncoordinated decisions by enterprises based on simple extrapolation of
short run trends and on 'Cournot behaviour' (i.e. ignoring oligopolistic
interdependence by assuming that one's own entrepreneurial decision will not ignite

other firms to change their course). The measures did not suffice. The price
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collapse caused severe losses and employment started to fall rapidly; however, in a
few EC countries capacity was still coming on stream in highly modern coastal
plants. The older plants were usually inefficient and concentrated in regions that
were either relatively poor (Wallonia in Belgium) or relatively strongly oriented to
heavy industries (Ruhr area in Germany; Saar area in Germany; Lorraine in France;
mid-England zones; Liguria area in Italy). Closures were considered socially and
regionally impossible; yet, reconversion and rationalisation would be very expensive
in these old industrial areas while still requiring substantial reductions in
manpower. Meanwhile, national government tried to gain time by covering the
(heavy) losses of the nationalized firms without being very firm in asking capacity
reductions in return. In the ECSC context all hoped for better prices soon, and
betted on exports. And what is crucial for an insight in the potential of positive
coordination, every national industry minister refused to be first in pursuing
capacity reduction, fearful for the market share of 'his' firms after the crisis would
be over. One might also put it differently: every minister hoped that a sufficient
number of his colleagues would be prepared or forced to impose capacity
reductions at home so that he would be spared the political and social agony. This
strategic ‘'free rider' behaviour cannot, of course, be overcome by measures
improving the information about market trends and forecasts. The upshot was a
continuation of depressed prices without any prospect of a return to the production
levels of 1974 (in millions tons: 1974: 1565 1975: 1265 1976:134; 19772 126).

In the course of 1976 a series of more far-reaching but voluntary measures were
implemented by the EC Commission. They included a more stringent application of
art. 54, ECSC, the announcement of (non-binding) target prices and the request to
the steel firms to reduce supT)lies voluntarily (the beginning of the Eurofer
recession cartel, under EC supervision). Art. 54, ECSC, contains powers for the EC

Commission to influence the financing of (individual firms') investment
programmes, in accordance with the periodically drawn up 'general objectives' of
the EC steel industry (ex. art. 46, ECSC). It is not possible for the Commission to
block the investment but it can block subsidies (and use heavy fines as sanctions;
since the ECSC has a modest taxing power from which scrapping and social
programmes are paid, the fines can be affected immediately) and refuse ECSC
loans or reduce the grant element in them. In a period of heavy losses this power is
a considerable one. Moreover, these decisions must be published and hence will

influence the coordination negotiations.
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Agian, the 1976 package did not suffice. Prices were not kept at the target levels
(due to large discounts), voluntary supply reduction in the Eurofer cartel did not
work (due to pressures to increase capacity utilisation and so curb losses) and some
governments went ahead in financing both the losses and the new capacity coming
on stream (due to heavy social pressures). In mid-1977 the first minimum prices had
to be imposed, extended to more (simple) steel products in late 1977. As a
consequence a quantitative import regime had to be established 3), connected in
early 1978 with 'trigger prices' and a more strict anti-dumping surveillance 4). Also
the social programme for retraining of workers was strengthened. This package
eased the tensions a little, prices improved marginally and EC supplies increased
both in 1978 and 1979 (although remaining far below the 1974 level (1979: 140
million ton), Moreover, 1979 was a mini-boom and was bound to be followed by a
renewed shrinkage of demand (if only because of the macroeconoic restraints
imposed by president Carter and Federal Reserve chairman Volcker), Alas, the
second oil crisis made things drastically worse, especially because EC governments
were no longer willing to provide accomodating monetary financing: the recession
turned into something like a depression. EC steel production fell by 10% within a
year. That it did not fall more was due to reckless national subsidizing of stocks
that were, in fact, not saleable. New capacity had now come on stream (in France
and Italy), loss coverage and other subsidies had reached very high levels (despite
the prohibition in art. 4, ECSC !!), employment continued to fall, and the EC export
position eroded further in the light of rapid output increases in the NICs (and
steady volumes in Eastern Europe). The 'general objectives' as a set of forecasts
had to be revised downwards time and again; the gap between EC steel capacity
and its anticipated outlets widened year after year. The 'immanent crisis' (art.
61.b, ECSC), being the basis of the Davignon package of 1978, had turned into a
'manifest crisis' (art. 58, ECSC). An even stronger form of positive coordination

had become inescapable.

Art. 58 empowers the Commission to impose production quota's. In fact, it
introduces a publicly authorized cartel, with extensive enforcement powers, with a
view to overcome the 'manifest crisis', The production quota's are in force since
late 1980 after months of haggling in the Council. Particularly Germany had two
problems: it had great inhibitions to give up a market-based mechanism of
allocation, and, it protested against the actual allotment of quota's. The second

question arose from the fact that Germany - as the only country - had anticipated
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some of the capacity reductions that (in abstract) all governments agreed were
badly necessary. It insisted that quota's should not 'freeze' the present market
shares but take into consideration the adjustment already carried out. It also
insisted that price competition was 'most unfair' (despite the minimum prices)
because some EC Member States subsidized the steel firms so heavily that their
market shares would never been so high (cost ineffective as these firms were), had
these aids not enabled the firms to reduce the prices to prescribed levels, Of
course, the 'free riders' (the others) were under such domestic pressures that they
could not yield. Another problem was caused by the so called 'Bresciani', a group of
small steel firms in Brescia (It.) that specialized in particular, non-heavy steels and
were highly efficient. They were not in the Eurofer cartel as it was in their

interest not to freeze their (increasing) market share.

From this discussion it should be clear that positive coordination - imperfect, and
much too slow as it was - only worked in the end because mutual interests (i.e. also
the fear of damage, upon refusing agreement) and strong powers of enforcements
were both present. Concessions had to be made, and, in the final analysis, were
made. The Commission has never hesitated to levy heavy fines if firms surpassed
their assigned production quota's, and it has threatened to cut future quota's in

case of renewed defiance.

However, it took another two years before basic agreement could be reached on an
overall programme of renationalization and restructuring. The Council finally

decided to pursue a capacity reduction of approx. 30 million tons (which is still

barely sufficient to obtain a capacity utilisation that will bring profits), a country
and enterprise breakdown of thes reductions (that is, what plant closures, where!),

a ECSC Subsidy Code (saying that no public aid can be given after | Janurai 1986,
while all aids are conditional and must be approved before 1984), a new set of

minimum prices coupled to ex ante deposits (so as to enable a rapid fining system)

and extra financial means for social measures. The external trade policy measures

have been maintained with some changes. Unfortunately, the only strong export
product of the ECSC (specialty steels) has been subjected by the US to volume
protection in the form of a fixed US market share.

Now that the Member States are actually implementing the coordinated measures,

resistance increases even further. It is improbable that the Subsidy Code will
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remain undamaged, but otherwise governments have held firm, especially with
respect to capacity reductions. Nonetheless, this should not only be attributed to
ECSC powers but also, to some extent, to the enormous drag of public money that
the steel crisis has given rise to. The budgetary pressures inside Member States,
and the secundary negative effects on the rest of the economy, has greatly helped

the positive coordination process.

The conclusion is that there is little reason to expect positive coordination to be
the appropriate means for international management of restructuring conflicts.
The requirements in terms of institutional powers and mutual economic interests,
are so demanding that it can only succeed in a unique uset-up such as the EC, or
perhaps with the support of substantial side-payments (by whom?) to suppress free

riding and align domestic decisions to a coordinated package.

3. Negative coordination: EC surveillance of national aids
The negative coordination of national industrial policies and regulations comprises
all action, appropriate under the EEC Treaty, to render the influence of national
public agents on industrial activity and structure consistent with the Internal
Market and the Competition Regime, The coordination function is essentially
reactive or preventive; reading the EEC Treaty one would not normally expect a
Community design of industrial structure to underlie it. Public subsidies can be
justified on the basis of allocative or redistributive arguments. If market failures
cause prices to convey the 'wrong' signals, or, prevent the product market from
coming into being (public goods bZing undersupplied), public aid can be employed to
improve the allocation of resources and realize higher output with greater
satisfaction of preferences. Such subsidies aimed at the improved functioning of
market mechanisms are not subject to EC surveillance. Art. 92.1, EEC, contains a
general prohibition of any public aid "... which distorts or threatens to distort
competition ...", which is precisely the opposite effect of such subsidies (when

property implemented).

Subsidies can also-be justified on redistributive grounds, or on the latter combined
with allocative reasons. Art. 92.2 EEC recognizes explicitly the following three
redistributive aids: (non-discriminatory) "aid having a social character, granted to
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individual consumers", aids in case of natural disasters, and aids for areas suffering
from the division of Germany. The combination of redistributive and allocative
reasons is especially of importance for regional policies. On the supply side it may
be necessary to employ (relatively more) public aids for infrastructure and certain
public services as well as financial incentives for industrial establishments to
compensate for locational disadvantages before allocation could be said to be
spatially optimal. On the demand side, redistribution may be necessary ~ through
the aggregate tax and social security system, and perhaps even by offering specific
advantages as well - for positive externalities (such as availability of various skills
and private services) to be generated, so as to maintain competitiveness vis-a-vis
firms benefitting from agglomeration externalities elsewhere. Both types of aids
are not distortive, subject to the proviso that the measure of compensation is not

excessive (which is an elusive proviso in policy practice).

Art. 92.3, EEC, recognizes that "aid to promote the economic development of
areas where the standard of living is abnormally low or wHere there is serious
underemployment"” as subsidies that may be compatible with the common market.
Hence; coordination aims at a proper implementation of what, in principle, is
permitted. The EEC Treaty (art. 92.3.(c)) even allows distortive regional aids ". ..
to facilitate the development of certain economic activities or of certain economic
areas", subject to the discretionary policy condition that such aid does not
adversely affect trading conditions to an extent contrary to the common interest".
Clearly, EC surveillance needs to be based on an explicit regional policy at

Community level before this condition can be appropriately imposed.

Public aids are much more difficult to justify when market failures are absent,
because they create distortions that would otherwise not exist. In mixed economies
with representative government and fairly inflexible labour markets, (national)
public aids to industry are frequently defended on social grounds -often combined
with regional concentration of unemployment - or with budgetary - political
reasons (when it is financially indifferent to pay subsidies or unemployment

allowances, the former are preferred as they boost employment figures).

These arguments are economically misleading, as they are based on partial and
short-run analysis. Moreover, they ignore that they are normally inconsistent with

the notion of competition in a Community-wide Internal Market.
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If a firm or sector in a Member State is inefficient, markets will tend to convey
signals such as a falling market share and/or falling profits. The salutory effect of
competition from apparently more efficient firms is precisely that it forces the
inefficient ones to reduce their X-inefficiencies, change their product mix and take
other managerial measures, or otherwise be eliminated. The threat of negative
growth or bankruptcy of private firms is the linchpin of competition:
microeconomically, it ensures that the drive for more efficiency and innovation in
dynamic firms is'a stimulus that will be rewarded (if others react later, or not at
all); macroeconomically, it ensures that the waste of resources is kept to a
minimum, hence resulting in higher output. Public aids to noncompetitive firms
frustrates the basic incentive of competition and causes a waste of resources.
These arguments hold irrespective of whether one refers to so-called 'domestic’
aids or export subsidies: the former could impede a firm from another EC country
to build up a higher market share in the country giving aid, the latter enables
larger market shares elsewhere that are not solely based on the firm's internal
efficiency and marketing performance. Furthermore, non-aided firms (say, in other
EC countries) could understandably ask for 'matching' aid or border protection
which would lead to additional waste of resources {while neutralizing the effects of

the initial aids) as well as a stepwise destruction of the Internal Market.

The arguments cannot be saved by reference to (structural) unemployment. If
unemployment is structural and substantial, public aids to one firm in one country
must imply a reduction of the turnover of other firms in that country and in other
EC Member States that would have been achieved without the aid. It might also
induce such low prices as to end;anger profit margins of other firms necessary for
replacement investment, for R & D, or indeed for expansion (expecting to
consolidate or increase market shares). In this sense, unemployment is shifted to

other firms, possibly in other Member States.

The EEC Treaty (art. 92.1) prohibits aids precisely on these grounds, that is, when a
(threat of) distortion of competition arises and the aid "... affects trade between
Member States". As noted above, the prohibition is not absolute, not even when aid
can be considered to be distortive but in the latter case the 'common interest' of
the EC should be overriding or a 'serious disturbance in the economy of a Member
State' ought to be the reason for aid. Unfortunately, the actual implementation of

negative industrial aid coordination has proved to be problematic.
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General aid programmes are not specifically mentioned, ex art. 93, as possible
exceptions to the rule, ex art. 92, 1, of incompatibility with the EC Treaty., But it
is not a priori clear that they would always distort competition in such a way as to
be "incompatible with the common market", as the language of art. 92,1 has it.
This implies that the Commission has to exercise discretionary power which is far
from easy in this politically sensitive domain. The Commission's position, rejecting
a number of national aid schemes, has been endorsed by the Court in the Philip
Morris case 5). That position is as follows: "state aids are in principle incompatible
with the common market. The discretionary power of the Commission should only
be exercised when the aids proposed by Member States contribute to the
achievement of the Community objectives and interest set out in Art. 92 (3) EEC.
The national interest of a Member State or the benefits obtained by the recipient
of aid in contributing to the national interest do not by themselves justify the

. positive exercise of the Commission's discretionary powers" (emphasis added) 6).

As to national regional aids, the competences of the Commission do not allow
interference with the precise sectoral distribution of aid, once a regional
programme has been agreed in Brussels. Given the frequent overlap between
sectoral and regional problems cumulation can occur that may have distortive

effects.

For sectoral aid, guidance and negative coordination has been farthest developed
during the 1970s. Sectoral aid has to be selective, temporary and degressive over
time. Purely conserving aid, proping up firms without reference to restructuring or
reconversion programmes has to be abolished. In sectors with adjustment problems,
aid ought not to have capacity increasing effect (of course, this does not apply to
dynamic, innovative sectors). Also, aid ought not to hinder structural industrial
change (EC, 1972).

Thus on paper negative aid coordination in the EC appears to aim to facilitate
rationalisation processes in industry. Aid is strictly conceived so as to strengthen
the adaptive capacity of firms and lower the tangible and intangible social costs of
transition. Therefore the problem of a possible distortion of competition, both for
non-assisted firms in the country and for users and consumers would seem to be
bearable. But the practical implementation over the 1970s has proved to be quite

different.
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First, in three sectors (shipbuilding, synthetic fibres and steel) serious structural
overcapacities have led to a policy to facilitate weathering crises, rather than
imposing rationalisation. In some measure it is accepted, for instance, that current
operation costs of firms in these crisis sectors are reduced by aid. In shipbuilding a

build-and-scrap programme was blocked in [980.

It follows that it is difficult in the socio-political practice of the EC to implement
negative coordination for sectors in genuine trouble. As rationalisation occurs
slowly through the market (natural mobility of workers out of a sector; induced job
search elsewhere because of a lack of confidence in the crisis sector; mergers;
technical wearing out of physical capital), governments hope that this will yield
such slimming so as to reduce aid in a future cyclical upswing. But due to
insufficient differentiation of wages with respect to sectors and skills, and reduced
geographical mobility (especially for social reasons and housing problems), the
natural sectoral rate of job change has tended to fall. And the prolonged
recessionary circumstances have rendered induced job search much more difficult.
The upshot has been that 'crisis aid' has taken on a life of its own, largely exempt
from the negative coordination criteria menticned abcve. It has led tc permanent
distortions and to tendencies of 'aid matching’' among countries, restricting the
expansion of the more efficient firms. Note for instance that between 1975 and
1980 some f 40 Billion of national aid to steel firms has been disbursed (!) despite a
complete prohibition in the ECSC Treaty. Important aid receivers that are subject

to the EEC regime include cars, shipbuilding, textiles and aircraft.

Of course the Commission is well aware of the problem. For instance, in 1982 it
warned against an emerging "aid mentality" (EC, 1982, p. 111), "i.e. that firms,
when they get into difficulties, turn immediately to the State for assistance rather
than rely on their own resources and efforts to overcome their difficulties. This aid
mentality is nurtured particularly in cases where they see their competitors
receiving aids in other Member States and consequently feel that they have a right
and a need to receive aid themselves". The Commission has also developed three
guidelines for aid in (industrial) crisis sectors: (1) national aid must not lead to the
export of unemployment to the rest of the EC; (2) aids must bring about the
restoration of the health of the firm(s) within a "reasonable" period of time; (3)
aids should be "transparent"”, so that they can be controlled, (EC, 1982, p. 114). The

first two guidelines, if faithfully applied, must lead to capacity reduction in crisis

sectors.
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A second problem with negative aid coordination is the weak political legitimacy of
the Commission when it opposes aid. Although it has the ultimate stick of recourse
to the Court of Justice, it has no carrot in the form of less distortive Community
aid or significant EC procurement and it suffers from a lack of political authority
in requiring timely and accurate notification enabling complete and ex ante
evaluation. All too frequently notification is late and all too rarely is it detailed
and accurate enough. One had the impression, especially after the mid-1970's that
Member States did this on purpose so as to postpone the actual adjustment to
. Community criteria as long as possible 7).

In the twelve years from 1970 to 1981 inclusive, the EC Commission's annual total
of investigations of cases of State aids increased from 21 (1971) to 142 (1981); the
three-year moving average increased with 412% (71/73 to 79/81). Until 1981,
however there were conspiciously few formal negative decisions (a total of 21 over
I1 year), which could mean that the Commission had to yield under political
pressures, or, that the member country changed its laws or provisions ex post. On
this crucially different interpretation, no statistics have ever been presented. The
impression is that the Commission has become more stringent after 1978, and
especially after 1980. Infringement procedures were opened (aid form either
'settled' or formally forbidden) with an average of 12 a year between 1970-78.
Thereafter, the annual figures differ markedly: 1979-54; 1980-33; 1981-62; 1982-
129 (with 13 negative decisions formally published) 8).

As a general supposition it seems reasonable to maintain that - although any
genuine coordination is politically ambitious - negative coordination is relatively
easy. After all, 'thou shall not' rules leave scope for domestic autonomy, 'thou
shalt' rules do not. The EC form of negative cooridnation would seem to be a
favourable case because the aspect of negotiated adaptation (in the Council of
Ministers) is only relevant to distortive public aids where a "Community interest"
has to be defined and operational criteria established. Usually this does not happen
on a case by case basis (which would greatly impair the effectiveness ofthe
coordination by having to indulge in ad hoc package deals). Once such EC interests
have been defined. it is the Commission (and, if necessary, the European Court)
that can implement the policy, even against the public stance of the national

government in question.
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Despite the at times doubtful political legitimacy of the Commission's
implementation, there is no question that the negative coordination in the EC has
succeeded in reconciling the achieved market integration with a sufficient measure
of national industrial policy autonomy to stabilize the European Community.
Whether the infinitely weaker GATT code on subsidies could ever accomplish a
similar result among the developed, market-oriented countries seems unlikely.
What ought to be the appropriate mechanism in cases of very different levels of
developments or different socio-economic systems, is an even harder question: if
domestic interventions are far-reaching, how can they be made consitent in such a
way that market access is not or not greatly impaired during the process of

restructuring?

4., Harmonization

Harmonisation comprises efforts to remove inconsistencies in laws and
governmental procedures hindering or distorting trade among interdependent
economies. There are negative and positive aspects to harmonisation, analogous to
those in coordination, but it is not useful to treat them separately since they tend

to be substitutes.

Harmonisation is a highly technical mode of cooperation, yet, this property need
neither imply the absence of important economic effects nor the lack of
politicisation. In any event, harmonisation is much more suitable for worldwide
‘application than various other forms of Communtiy regulatory collaboration, be it

that the ambition and scope is likely to be more modest.

Discussing harmonisation in the EC must be done in a truncated form given the
mere scale of the many attempts ongoing. Moreover, harmonisation is also a
'buzzword' in the Brussels parlance: rather than referring to the meaning as given
above, it is employed loosely for anything cooperative that, in soothing disputes or
mitigating conflicting attitudes, may create more 'harmony'. As interdependent,
interventionist economies cannot but maintain relationships of permanent
negotiation, overall 'harmony' serves as a crucial asset of diplomatic goodwill
generating the confidence and willpower to overcome differences in policies. Also,

art. 2, EEC, mentions the "harmonious development of activities" among Member
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States as a key objective, a phrase that obviously can be used with a great many
diplomatic twists. While recognizing the value of all this (and noting that the need
for this asset is at least as great in wider international negotiations), I shall merely

deal very briefly with a narrow concept of harmonization.

Apart from the harmonization of statistics and of legal techniques, the EC has
displayed activities on two fronts: first, on the harmonisation of indirect tax
systems among Member States and second on the harmonization of technical
product regulations, norms, standards and performance tests. In the period of the
EC of Six, the Member States decided to switch to the value-added system (=VAT)
of indirect taxation, although only France used this system. In doing so, they
greatly facilitated the (comparison of) calculations of the tax burden in consumer
prices and in the prices of complex intermediate goods as well as reducing the
frontier 'nuisance'. With due recognition of the comprehensive administrative
success, it is still true that differences in national VAT duties have to be formally
cleared at borders. At present the EC is attempting to copy the Benelux example
of tax clearance, not at the border, but at the origin and destination of the good.
For problems of international industrial restructuring this eiaborate harmonisation

is hardly worth the trouble.

Harmonisation of technical specifications, however, acquires an increasing
importance in the Community's industrial strategy, and is also relevant worldwide
in a number of cases. If technical specifications of products are legally compulsory
in one country, they will affect the 'physical market access' for imports from any
other source, irrespective whether products from that source will have free
financial access (i.e. EC products: and usually EFTA industrial pruducts as well) or
have to overcome a tariff barrier. 'Physical market access' is free if the physical
properties of the product do not have to be different for domestic production and
for export. In the EC there are three alternative ways to realize free 'physical
market access': unificiaton (i.e. the imposition of uniformity, via art. 235, EEC, or
derived legislation), harmonisation (i.e. ensuring sufficient compatibility to obviate
border controls) and judicial review by the European Court with respect to the
legality of national specifications that block or hinder intra-EC trade. Unification
is rare, although parallel Community options (for instance, in patents and trade
marks) come to be viewed as useful and acceptable alternatives. Harmonisation and

judicial review are explicitly linked by the Commission and the Court.
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Harmonisation (ex. art. 100, EEC on 'approximation' of national laws) implies a
negotiated core or range of specifications (thereby excluding other possibilities)
that is formalized in a so called EC 'directive', obliging Member States to insert
this core or range in their own laws without, however, prescribing the
operationalisation or inforcement methods. Crucial is that harmonization prevents
a Member State from relying on art. 36, EEC, that permits to exercise border
controls on trade for such reasons as health, public morality, public policy (in a
restrictive sense, but it does include 'justified' consumer protection, for instance)
and public security. If products do not fall under a harmonisation directive,
country-wise product specifications are prohibited, ex. art. 30, EEC (on so called
measures having equivalent effects to quota's), except when the Court accepts
their validity, following art. 36, EEC. However, the burden of proof is on the
Member State, and at any rate, the measure should never be more restrictive (for
trade) than is necessary for (proportional to) the purpose of the regulation 9). The
rather severe judicial review by the Court has forced Member Sates to be a little
more forthcoming in the tardy harmonization process.
The combination of harmonization and judical review is a rcbust stabilizer cf
market integration in the European Community. This stands in sharp contrast with
the rising tide of non-tariff protectionism and the erosion of physical market
access now that product regulation has been greatly intensified over the globe
(think of food laws, environmental laws, anti-danger prescriptions). What is, more
over, of special importance for industrial restructuring is the question of technical
norms and standards, since they play a dominant role in advanced and new
industries. Although the International Standards Organisation (ISO) tries to obtain
agreement about worldwide standards, the bulk of them in the EC derive from
three sources:

-  European standardization institutes (CEN and CENELEC)

- national standardization institutes

- non-codified industrial norms
The first one gains in importance now that the EC Commission has decided to
delegate the harmonization of technical industrial standards to them rather than to
the luggish EC machinery. A CEN/CENELEC standard is normally adopted in EC
directives. The last one does not give rise to border protection but it implies that
foreign sellers have no chance if norms are decided by national industry. In new

products - especially intermediate goods and in case of technological changes of
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existing products -, investments in R & D, and in production lines may be wasted,
or at least misspecified, if markets cannot be penetrated due to national norms. In
computers, telecom switching and terminal equipment, car components, aircraft
components, certain new consumer electronics (video-recorder; compact disc),
biotechnology, components for numerical controlled machine tools or robots, the
setting of standards and norsm can be decisive for the competitiveness of a firm's
product in the short run, and for the market position in the longer run.

If restructuring is going to shift resources out of low value-added, comparative
disadvantageous lines of industry to advanced and new industries to strengthen the
future export position of the country (and the Community) in question, flexible

modes of harmonization are indispensable for success.

5. Unification: the not-so-common trade policy

Unification is defined as the combination of two or more national policy structures
into a common one, backed by some form of sanctions. Unification is, of course,
highly ambitious. To be successful at unification the loyalty to cooperate must not
only be positive in spirit but indeed also self-denying in character. It assumes that
certain policy areas can be separated from the national government without a loss
of effectiveness, in other words, it implies a fundamental transfer of political
responsibility that must not be undermined by the national competences in
functionally linked policy domains. This seems an almost prohibitive barrier for
modern nation-states, the EC coyntries included, as they have a strong inclination

to maintain their own power and reassert themselves.

The present author does not suggest that unification could ever be a feasible
solution for international compatibility problems in industrial restructuring.
Rather, I have chosen the strongest form of policy cooperation in the EC and hope
to show that the internationally most conflictual instance of restructuring policy -
trade policy - has exceptionally strong tendencies to remain national (in part) so as
to be responsive to national desires of industrial autonomy. If this is correct it does
not augur well for the international compatibility of industrial restructuring
programmes among countries that do not have such far-reaching degrees of

commitment to a common cause.
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As art. 113, EEC, states "... the common commercial policy shall be based on
uniform principles" and the implementation is a Community matter. The EC has
therefore exclusive powers in the common trade policy; the Member States have
effectively transferred them and cannot claim concurrent or parallel competences.
But there is a trap here that is of great economic importance. Although EC powers
are exclusive once transferred, it is all but obvious what powers actually have been
transferred. Without necessarily being exhaustive, art. 113.1 lists changes in tariff
rates, the conclusion of tariff and trade agreements, the achievement of
uniformity in measures of liberalization, export policy and anti-dumping or
countervailing duties as falling under uniform principles. But the respective
degrees of liberalization need not be equal in the EC, as a careful reading of art.
111.5 shows, and have not been equal in practice. This has the curious consequence
that a safeguard clause (art. 115, first para.) is inserted, causing intra-Community
border interventions and origin-controls in order to prevent trade deflection arising
from differential access to Member States' markets for identical third country
imports. Fragile pre-federalism and a powerful political economy of sectoral
pressures generate this ambiguous attitude that, while buying off domestic tensions
for the national politician, has an eroding effect on the ability of the EC to use its
commercial power and to avoid further problems in the Internal Market. The
unhappy choice then becomes that between the erosion of intra-EC free trade and
the erosion of EC free trade with the rest of the world. Where trade policy, or
subsidiary instruments such as trade credits, are instrumental to foreign policy
aims, the problem is further compounded. Disparities in economic foreign policy
instruments are bound to have repercussions on market integration -whether
through trade deflection or (further) distortions of competitive conditions - and

hence have to be constrained.

In sketchy form the Community's trade policy looks as follows today:
a) there is a common external tariff (as indeed GATT, art. 24 requires) and all

the (many) exceptions are joint exceptions with identical implication. The
more important cases include: 71 so called Lomé-Convention countries
(African, Caribbean and Pacific, or ACP countries) that have tariff-free
access in industrial goods, the EFTA countries (Nordic countries, Austria,
Switzerland and Portugal) that have an industrial free trade area with the EC,

all Mediterranean countries except Albania that have - varying -preferential
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access for industrial products, and, finally, all less developed countries, having
a measure of preference in the EC's Generalized System of Preferences (that
is less generous than the Lomé regime).

So, who actually pays the common tariff duties? Well, only the non-European
OECD countries, most (not all) of the Comecon countries, South Africa and
Taiwan. At any rate, EC tariff duties are low to very low, with hardly any
exceptions.

Where there is volume protection the picture drastically changes. Although

national quota's have been abolished (with the curious exception of German
coal quota), new forms of volume protection have arisen at the Member State
level in various appearances and for many products.

Usually this volume protection is highly informal, building on a technique first
invented by US senators late 1956 (when confronted with a flood of Japanese
clothing imports and refusing to defy GATT rules that, in 1955, had been
further elaborated under US leadership) and taken over in 1957 by the US
administration. The idea is that the formal trade liberalization is an
irrefutable commitment so that partial, selective and informal methods ought
to be found to "reconcile" the national goal of protection with the
maintenance of an international trading order. This is what 'voluntary export
restraints' are all about.

Now, in the EC, it is by nature impossible to transfer the formal competence
of countries to the Commission when there is only a higly informal exchange
of deterrence through threats and a promise to curb exports by the source
country. The cleavage between disposing of a formal common trade policy
competence and having the actual powers of negotiation and implementation
(the national customs!) has caused resurgent frictions in the EC's trade policy
for reasons of industrial restructuring, or, frequently, for reason of a refusal
to adjust to the emerging comparative disadvantages.

In addition, the Council and the Commission together can formally authorize a
particular Member State to install temporary protection in a particular
product vis-a-vis a particular exporting country (the ar. 115, EEC, procedure,
as stated above). Usually these are cases where there is a threat of injury due
to so called 'market disruption' - a sudden flood of imports at much lower

prices that leaves no time for adjustment, rationalization and restructuring

10).
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The last few years the Community is slowly trying the regain the 'commonness' of
trade policy, also in questions of formal and informal volume protection. This move
tends to be at the expense of the market access of emerging industrial exporters,

especially the NICs.

The textiles and clothing sector is the big sector where border protection has
become overwhelmingly quantitative. Preceded by the Short-term (1961) and Long-
term Cotton Textile Arrangement (1962), three Multi-Fibre Arrangements have
‘now been concluded (resp. 1973, 1977 and 1981) with an ever-increasing number of
semi- or newly industrialized countries. Also the coverage of 'fibre'-products has
continuously been extended while the rate of permitted import volume growth has
been reduced in 1977. The US and the EC differ in their emphasis of tariff
protection and this creates a greater EC incentive to employ stringent quantitative
limits in the four-yearly MFA negotiations. In addition, the EC has felt it necessary

to impose quota's per Member State in view of the different speeds (and

willingness) to adjust to textiles and clothing import competition. This is based on
art. 115, EEC, enabling national measures to prevent trade deflection in cases
where national commercial policies still vary. However, the legality of the national
quota is in doubt, because, in textiles and clothing the Community negotiates the
MFA. Hence, a possible set of national quota's can, at best, be a guideline for
negotiations among the Ten, before agreeing to the MFA. It seems legally incorrect

to use them as a justification for national origin controls at the border, ex art. 115.

Since overall EC quota's (and their annual growth rate) are negotiated between the
EC and (some 30) individual exporters of the Third World and Southern Europe the
upshot is a long list of quota's per year per product per exporting country, broken
down for 10 Member States. With 126 product groups under the EC interpretation
of the MFA, (say) 30 suppliers and 8 internal quota's (Benelux counting for one), the
maximum number of quota's could be more than 30 000 per year! Since many
product groups are not in the highest class of sensitivity, no internal (or sometimes
not even EC-wide) quota's are established, although there are strict monitoring
schemes in case they show a too high import growth rate. Nonetheless, at present
the EC has several thousands (!) of Member-State-specific textile and clothing
quota's, rendering the internal 'free customs union' in this sector ridiculous, whilst

punishing industrial achievements of LDC's.
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Also Japan has been subjected to selective but increasing volume protection. Most
of this protection is still imposed by EC Member States. A common commercial
volume-policy vis-a-vis Japan is only slowly coming into existence, starting from
the first Multi-Fibre-Arrangement (1973) and the common 'monitoring' of EC
imports of cars, tools and t.v. sets decided in 1981. Precisely in (certain) textiles
and (all) clothing, however, Japan has turned from a net exporter to a net importer
in the course of the 1970's. The Community has subsequently liberalized the import
of Japanese textiles and clothing (except certain natural silks). On 12 Februari
1983 Japan agreed to restrain the exports of video-recorders and large t.v. tubes to
the EC to negotiated volumes while accepting unspecified restraints for ten other
products, including cars, certain robots and t.v. sets. This further step to a joint
commercial policy vis-a-vis Japan appeared only possible in a protectionist

context.

In certain industrial products, 'voluntary export restraints' had been negotiated
already before, whether among the Member State and Japan, among a Member
State's group of firms and Japanese exporters or among the four 'parties' with
various mixtures of (legal) government involvement on either side. The 'imbroglio"
in motor cars is probably untypical but certainly telling (Bronckers, 1982). Italy
appears to have a miniscule quota of 2200 Japanese cars per year (under
'automatic' approval of the EC), France has made it known by extremely informal
methods that it would never accept a Japanese share of French car consumption of
more than 3% (and has applied ingenious 'waiting' procedures in French harbours),
Great Britain has an unpublished 'voluntary restraint' agreement between the
British Society of Motor Manufacturers and the Japanese Automobile
Manufacturers Association that is widely said to contain an 1% market-share
ceiling, while Germany and the Benelux have obtained (different) voluntary export
restraints, with an ill-defined role of the German government, resp. the Benelux
governments in unison. Finally, Greece and Ireland have special transitory
provisions and Denmark has no volume car protection. Given such divergent
policies, and the big interests behind them, virtually any thinkable common policy
of volume car protection vis-a-vis Japan would entail substantial (consumer,
producer and labour) adjustment costs for several Member States. Hence, a
common policy beyond the vague agreement of 1983 is a remote possibility and

could only be realized in a heavy-weight package-deal.
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As repeatedly stressed before, divergent national trade policies imply that the
Internal Market of the EC will be disrupted because trade deflection through more
liberal Member countries has to be prevented for the national volume protection to
be effective. Under heavy political pressure the Commission is frequently forced to
grant permission, ex art. 115 EEC, despite the dubious legal nature of some such
approvals, and despite the dangerous erosion of the core of the Community's
achievements: free access of all products, circulating in the EC within the union

borders, to all domestic markets of Member countries.

Quantitative border protection has increasingly become a form of industrial policy.
It aims to reduce or regulate the speed of adjustment of domestic EC industry to
socially or politicaﬂy tolerable levels in the importing country. For the EC it
creates difficulties because speeds of adjustments differ among Member States and
the assignment of alternative instruments to deal with industrial adjustment
between the Community and national tier of Government causes additional

problems.

National governments - being constrained by the negative aid coordination of the
EC Commission, and the Court of Justice - and national pressure groups - seeking
relief from import competition 5o as to maintain or restore expected income levels
and safeguard as much employment as possible - are tempted to seize upon every
means available to retard or avoid adjustment to world market conditions. In this
context it is worthy of note that for domestic pressure groups common protection

has a property that public aid does not have.

The point is that if national aid would be properly coordinated by the EC, aid would
be temporary, degressive over time and would not tend to hinder structural
industrial change. On the other hand, if quantitative protectionist instruments have
to bring relief to EC industries with adjustment problems, the Community is
competent to provide that relief, but it has traditionally refrained from monitoring
the industry's effort to adjust, restructure or reconvert. The logic behind this lack
of conditionality is that competition among EC firms and mutual access to the
markets of Member States cannot be distorted by a common commercial policy. In
other words, the trade policy is not looked at as an industrial policy though it is
one. As a consequence, the competences to make the industrial policy, implicit in

the trade policy, consistent with negative aid coordination are lacking.
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The failure to make trade protection conditional upon sectoral adjustment will tend
to lead to adjustment delays or to additional pressures to protect the level of
production, income and employment. This would conserve the inefficiencies calling
for adjustment. It may well induce a rapid dispersion of the practice to other

sectors or products, leading to ossified structures behind Community shelters.

One might conceive, in theory, that the EC Council would adopt border protection
in a similar fashion as adjustment aid: (say) volume protection would not only be
limited in time, but would be degressively severe over time as well and their
renewal would be dependent on internal adjustment. Hopes to see this happen
should not be set too high! A closer look to the Multi-Fibre Agreement may
exemplify the point. The Long Term Arrangement on Cotton Textiles (1962) and
the First Multi-Fibre Agreement (1973) differ in the range of products covered and
the number of export countries (both being considerably greater in the latter case),
but do not differ essentially with respect to purpose. The objective was to reduce
import growth rates so as to render the speed of adjustment socially acceptable. It
was explicitly stated that the temporary protection should bring the necessary
relief to implement adjustment (despite the evident increase in the scope of
protection). By the time of the Second Multi-Fibre Agreement (end 1977), the
scope in terms of products and countries was further increased while its nature had
become much more restrictive. The Third Multi-Fibre Agreement has continued the
previous one without any improvement. This raises doubts about the expressed
objective - its 'revealed' objective seems to come much closer to a desired level of
production by EC producers. A recent document (EC, 1980, p. l1a) confirms this: "In
the case of textile products imports with a particularly high penetration rate ...
the objective, subscribed to by the Commission and all Member States, consists in
the realization, for the entire duration (of the MFA II), of stablization of the
penetration rates . . . so that Community producers may expect a reasonable share

of the market".

Of course, one of the serious problems of the EC textiles and clothing industry
consists in the continuous, sizeable job losses. But this has at least as much, if not
more, to do with stagnation of exports in third markets (due to NIC competition),
for which protection does not help, with factor substitution (which may only in part

be attributed to import pressures) and with demand stagnation.
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It is clear from experience that neither the EC Commission nor the Council is in a
position to implement active surveillance over adjustment in the textiles and
clothing industry and make the Fourth Multi-Fibre Agreement believably
conditional upon it. By its nature, border protection can serve the desired social
pace of transformation by regulating import pressures, but it is incapable of
securing structural objectives. At the same time, the necessary instruments for the
structural objectives - such as rationalization, reconversion - should become an

integral element of EC trade policy.

6. Industrial strategy without power and purse

One of the more worrying aspects of today's ongoing industrial restructuring
policies is the marked similarity of industrial strategies in many OECD countries,
and increasingly of other countries as well. Every government seems to rush to be
in the forefront of the 'big four' industries of the future: informatics (i.e. telecom,
tied in with dataprocessing and other information technology), robotics,
microelecironics and biotechnology. Only slowly observers begin tc realize that the
possible incompatibilities could well lead to serious restructuring conflicts later.

The concern of the EC at present is the more immediate one of removing the
inconsistencies among the Ten, preventing a wasteful overlap of R & D
programmes and realizing a truly open and integrated "home" market (that, in
advanced industries, is surely not always the case) so as to reap the indispensable

economies of scale while facilitating the recoupment of development costs.

Ever since the Colonna Memorandum (EC, 1970) there have been recurrent efforts
by the EC Commission, and the European Parliament, to implement an EC strategy
in advanced industries and advanced technologies. Irrespective of the economic
merits of such strategies, it ought to be acknowledged that effective EC initiatives
in this domain have to overcome enormous problems. No positive competences
exist, while a negative surveillance of state aids in advanced sectors would be
controversial, to say the least. Moreover, several advanced industries have strong
links with - some are even dominated by - the defence industries which are
exempted in the EEC Treaty (art. 223). Finally, national governments frequently
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are engaged in national strategies for their 'own' advanced industries, whether for
chauvinistic or security reasons, having led to exceptionally strong vested interests

-amalgamating public and private ones - in resisting Europeanization.

During the early 1980's the emphasis in the Commission's industrial strategy for the
EC has decisively shifted away from worrying too much about coordination of aid
in traditional or declining industries to extensive documentation of the EC
industry's déclining competitiveness in the world market, especially in advanced
industries, and the subsequent attempts to get a series of ambitious programmes
accepted. Aid coordination by no means decreased in intensity - quite the contrary,
as shown before - but the Commission gave strategic prominence to an awareness

campaign and boldly pushed for R&D programmes and a few other measures.

The case for subsidization entails an informed judgement, not only of the risk and
degree of uncertainty of a particular R&D effort, but also of the 'patentability’ of
the future product and the (in)sufficiency of the private means of appropriation. It
will be clear that this judgement is difficult and must reckon with a larger margin
of error. The guestion then is whether public agents can be expected to have

better judgement than private suppliers of risk capital, and if they have not, why
public agents would decide to subsidize where private agents refuse to lend. In the
EC context, the further question is whether joint subsidization is necessarily better
than 'competitive subsidization' in different Member States. This question might
well be answered in the affirmative as it is known that R&D competition can be

wasteful and lead to suboptimal solutions.

There is also a cost component in public subsidies to advanced technologies and
R&D. Once governments have decided to provide decisive R&D subsidies, it can
sometimes be arbitrary, if not reckless, to stop subsidizing in the event of cost

rises due to miscalculation or longer duration of testing,

This argument is even more important in case the EC would engage in joint
international programmes for advanced products, although the inefficiencies that
would tend to arise would likely be greater in joint production than in joint R&D.
The nature of international programmes is such that they imply multi-annual
commitments, negotiated by all partners (governments, or backed by their

governments), usually for a unique venture for which cost comparisons are
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difficult, Overmanning, cumbersome and elaborate administrations, and
overpayment of personnel may be the consequence. In common production
programmes, the problem is that all partners wish to share in much, if not all, of
the technology, which reduces the potential for the division of labour (Hartley,
1982; 1983), while also desiring 'national' variants in certain cases of defence
technology. Hochmuth (1974), in his detailed study of public international agencies
developing advanced weaponry, airplanes and satellites, points out the
inefficiencies, caused by the lack of hierarchy (due to conflicting national

interests) and the ad hoc, that is, finite life of the common ventures.

Larger financial entry barriers need not be a problem for well-functioning capital
markets, but, in the EC, financial capital markets are segregated: the national
markets are usually fairly thin. Individually, they exhibit substantial openness vis-
a-vis the Eurocapital market, but this market trades only bonds (no corporate stock
is floated) and tends to be selective and risk-averse. Here there is a definite case
to organize a common European securities market, with the possibility to float
stock over the entire Community. For risky projects, requiring large financing, a
Community-wide securities market might bring off - at least, in a number of cases
- what would be difficult in national stock markets. The reason is that a sufficient
number of portfolio holders, desiring only a very small share of risky, high-yield
stock, have to be found to raise enough funds for product development and
introduction on the market. For small yet risky initiatives, the Community tries to
stimulate a 'venture capital market' to promote innovation and to facilitate new

entry.

Of course, one ought not exaggerate the failures of the capital markets in the EC.
A refusal to finance loss-making initiatives can hardly be attributed to a market
failure. Programmes like the (British/French) Concorde and the European Airbus
consortium have in effect been subsidized with enormous sums running into several
billion ECU! The first one has been a technical success but a commercial failure,
while the second is commercially fairly successful but at very high sunk costs that

are de facto written off. Is not this a case of government failure?

Large-scale economies represent a forceful argument for liberalization of national
markets in advanced industrial products in the EC. The theoretical option of the

world market is rarely an appropriate alternative since few important markets
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outside the EC are truly open. Nonetheless, the practical obstacles in a transition
to a common market in advanced products -with EC-wide rather than national
public procurement - should not be underestimated. A well-known example is the
Airbus programme where a US engine was (and is) used while, at the same time,
British Rolls-Royce engines were heavily imported by US aircraft firms. The still
dominant position of the US air carriers industry on the world market implied, for a
foreseeable period at least, a larger, and relatively secure, outlet for Rolls-Royce
than an insecure and merely European, and merely civilian, project to build a
family of three or four carriers for commercial use, in the face of tough US
competition. The later success of Airbus with its first two types of airplane might
help to foster a demand growing to minimum efficient scale, with costs possibly
coming down over the learning curve as well, rendering it a comparable option to

the major US firms (at least, in civilian aircraft production).

During 1982 and 1983 the Community slowly came to the realization that the
competitiveness in the 'newer' industries was unsatisfactory and worsening. It has
meanwhile agreed upon a number of R&D programmes in advanced industries, the

s~

largest initiative of which is the ESPRIT project in information technelogy (a five-
year programme of ECU | 400 million, co-sponsored and co-managed with industry
itself). There are also modest programmes in biotechnology, metal engineering and
'basic technology'. There is also insistence to come to EC standards and norms in

biotechnology before production processes have really become mature.

The problems of realizing a true EC product market - rather than promoting
product development - in advanced sectors have hérdly begun to be tackled. The
role of public procurement in advanced industries such as defence technology,
telecom, new transport equipment and large turbines for electricity firms should be
fundamentally altered. The European Council of heads of state and government
recommended in 1983 to open public telecom markets by reciprocal buying between
pairs of EC Member States up to 10% of the annual demand. Of course this is an

encouraging political signal but with little economic significance, yet.

In 1983 the question has arisen whether advanced industries could obtain EC infant
industry protection. The case at issue was the 'compact disc', a Philips invention
that had been licensed to Sony. It appeared that the first stages of

commercialization and search for large-scale production - early in the product
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cycle - took longer than anticipated, and longer than the Japanese competition
needed to start exporting to the EC (at higher prices, though). The major economic
argument for infant industry protection was that the compact disc was an infant
mass consumption good in need of a grace period during which the producer would
move over a 'learning curve' to extremely competitive costs, given the size of the
EC market. Getting over the usual consumer resistance would take a few years
whereafter the infancy would be a thing of the past. However, free access for a
licensee's exports to the EC would jeopardize the realization of a cumulative

'learning' output and might frustrate the recoupment of the R&D expenditure for a

genuine European innovation.

In principle, this argument can be correct. If indeed the negative slope of the
learning curve does not become negligible too soon, it can be decisive who is first
on a big market like the EC. The argument acquired particular force because EC
production of the video-cassette recorders (also a Philips invention with slower
commercialization than the Japanese competitor) suffered greatly in 1980-1982
from a flood of imports from Japan, inducing the EC to 'impose' a "voluntary"
export restraint on the (Japanese) product to guarantee a 20% market share for EC
producers.

On the other hand, the argument has speculative elements, because nobody can
predict the learning curve for a new product. The EC decision to raise the tariff
for compact discs (temporarily) from 9% to 19% is nonetheless a breakthrough in
the use of trade protection for industrial policy. One suspects that, above all, it is
a political signal to Japanese trade policy-makers, rather than a 'scientific' infant
industry tariff. Nevertheless, it gets the precedence that the EC is capable and
prepared to employ its trade policy to promote industrial innovation and facilitate

the first years of marketing.

Altogether, the Community's policy for advanced industries does not look very
impressive. There is a lot of consultation, some ad hoc cooperation, an occasionally
well-funded programme, and here and there the use of existing policies (trade;
competition) to foster particular ventures in high tech. The EC has not really
succeeded in genuinely opening up its own internal market for all advanced

products, implying that the restructuring shift to high tech is still a national

decision!
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7. Final remarks

The strong inclination of countries to shift some of the costs of industrial
restructuring to foreigners, and to foreclose a number of domestic business
opportunities for foreign competitors has certainly not subsided in the EC with the
maturing of the Community. As shown, it is difficult, even with an armory of
cooperative policies, supported by an authoritative common Court and, sometimes,

common funds, to achieve compatible industrial reconversion among the Member

States.

If there is one lesson to be learnt from the EC experience it is that there are two

conditions for effective cooperation in this domain: mutual economic

interdependence ought to be so strong that "free rider" behaviour carries severe

costs (hence, cooperative gaming is a serious alternative option, with positive
incentives), and, the underlying institutional (or constitutional, nearly) assignment
of economic policy competences ought to be such that countries are constrained in

their freedom of interpreting and implementating the negotiated outcomes in their
own way (hence, assignments to the common level of decision-making, or direct
delegation to a supranational organ ought to be of material importance). Each of

the two conditions are necessary ones; only together are they sufficient.

The first one is occasionally fulfilled outside the EC as well (EC/US trade and
monetary nexus is a good case) but then the lack of the second threatens to cause
instability and conflict, unless a permanent system of conflict management can be
installed (as indeed it operates between the US and the EC - highly informally).

Between the NICs and the EC, or between Comecon countries and the EC, even the

first is lacking.

The only long run trump card that the NICs and the Comecon countries have is that
the EC's industrial trade surplus with them is rapidly dwindling, which renders
'market access' to the NICs and to Comecon countries a negotiable issue. Indeed
this could open a sound route for restructuring. The problem is how to create an
institutional regime that can guarantee sufﬁéient stability for such a long run

industrial restructuring to be carried out.
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NOTES

See, for instance, Gordon and Pelkmans (1979), Keohane and Nye (1977),
Cooper (1968), etc..

In the ECSC case traditionally called the 'High Authority', but being
exactly the same group of Commissioners as for the EEC and Euratom.

Although the ECSC (in contrast to the EEC) has no common-external trade
policy in times of normalcy, art. 57, art. 71 and art. 74, ECSC,

together with a judgement of the European Court of Justice in 1978
empower the Community to take such trade policy measures as to effectuate
internal measures with respect to prices and supply volumes.

The so-called Solomon plan in the US and the (first) Davignonplan in the

EC installed (coordinated) minimum import prices, below which automatically
a case of dumping would be considered proven. These 'trigger prices' were
the Towest cost-prices for steel known on the world market (usually
Japanese or certain EC plants cost-prices).

Case 730/79; European Court Reports, 1980, p. 2687.

EC, 1981, p. 151.

See Chard and Macmillan, 1979. In 1980 the EC Commission went so far as
to issue a Communication to the Member States' governments, stating that
“Cases of non-notification or late notification ... have ceased to be
isolated. Indeed, the extent of the tendency ... would appear in some
cases to indicate the possible existence of a general decision not to
respect the provisions in question". Official Journal, 30 Sept. 1980;
no. C 252/2.

A1l data from EC, 1983, p. 113. The figures exclude aids in agriculture and
transport.

More extensive legal treatment is in Oliver (1982) and Mattera (1983). The
reader is also referred to a less technical digression in Pelkmans (1984,
ch. 6).

Like art. 19, GATT, except that the GATT procedure comprises more safeguards
for the exporting country.

See Keesing and Wolf (1981) and OECD (1979, Annex II).
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ENVIRONMENTATL ECONOMTIC
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1. IXTRODUCTION

Post-war advances in computer technology have favoureé the introduc-
zion and use of computer-basec decision and choice mocdels in the area
0f bczh micro- and macro-economics. This trené has been favoured kv

two c.rcumstances: 1) the enormous rrocgress macde in desigring anéd im-

gza
ical ancd econometric tocls, and 2) the potential offered tiv modern

computer software allowing the researcher toc deal with cecmzlex and

large-scale systems.

This development has exerted a deep-going impact on decision analysis.
Decis.on analysis aims at jucdcing a range of feasible options cn the
basis of a set of relevant evaluation criteria so as to eliminate less
desirable options and to identify the most favourable alternative(s).

In macro-economic decision analysis, however, the research is usually
confronted with intruiging problems such as: a macro-economic system
usually displays a multidimensional complexity, so that an integrated —-
view is very hard to oktain; the system is influenced by multiple
(formal and informal) actors with conflicting priorities and inter-
ests, so that an unambiguous macro-economic welfare criterion is lack- -
ing; there is a wide variety of diverse regions in a naticnal system
each of them interacting with the nation as a whole and with the other
regions.

These considerations lead us to the specification of the following re-
quirements for an integrated macro-economic model for decision analy-

sis:

- The model should - in addition to (socio-)economic components -
also include environmental and energy components sO as to allow S
one to study the system at hand from an integrated viewpoint.

'.- The model should also incorporate the objectives set forth by
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(formal and informal) actors so as to do justice to the existence
of diverging interests in society (leading to multiple objective
analysis). .

- The model shoulé also encompass dimensions in order to take ac-
count of the regional diversi€§ of a complex national systemn.

These requirements imply a plea for an integrated multiobjective natio-
nal-regional model. This marer zims at nresentingsuch a model for in-
tegr-ted economic-environmental-energy policy analysis in The Nether-
lanc=. Section 2 will describe some general methodological features
of such a model. Next, in Section 3 a plea will be macde in favour of
interactive decision analysis in order to provicde a method for con-
flict resolution. Then in Section 4, a conceptual versicn of a so-
called Triple Layer Model will be presented, followeé by a specifica-
tion of an operational mocel in Section 5. Further details anc em-

pirZ -zl results will be ciscussed in Secticns S ard 6, respectively.

TNTEGRATED MACRO-ECONCMIC POLICY MODELS

[ &)

A ccrplete macro-econonic policy model provides a stylised andé ceon-
sistent picture of (a part of) a complex reality. In general, economig
environmental and socio-political models may be regarded as images of
the real worlé created bty model-builders. Models used in policy analy-
sis should be able to present the boundaries within which policy de-
cisicns are to be made, the tradeoffs inherent in choosing alternative
soluzions, the impacts of policy measures on a set of relevant policy -
targets, possibilities for a communication between experts (or plan-
ners) and decision makers, and the sensitivity for changes in the
spatial scale, the time horizon or the level of measurement of vari-
ables. Such methodolocical conditions are hardly fulfilled in model-
ling practice, so that the cdetermination and the judgement of the

unique optimal state of the system is fraught with difficulties. Con-
sequently, many conventional programming approaches have only a limit-
ed validity in the practice of policy analysis. That is also the

reason why - instead of optimality analyses - impact analyses, effect-_
iveness analyses, decision support analyses and strategic decision
analyses have received increasing attention in recent years. In such
analyses, ﬁuch emphasis is placed on the effects of policy objectives -
and policy in;truments, the role of conflict management and the meaning

- of compromise principles. ' —
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Another reason explaining why many conventional programming mocels
have only a limited relevance in policy analysis is the fact that such
models are usually based on a set of stringent assumptions, such as:
the existence of one known decision maker, complete information on all
relevant objectives and instrumengs, perfect insight into the impact
of pclicy measures on socio-economic objectives, aksence of eguity
prokb’ems and of spatial or social spillover effects, a stakble {(often
linear) structure of the economy, and so forth. It is conceivalble
that these notions are especially relevant in an integrated econonic,
environmental, enercy and regional policy analysis (see also Issaev et
al. 1982). '

Intecrated economic-environmental-energy modelling has become increas-
ingly complicated over the last decade. Systems theoretic concepts,
optirzal control models, game—theoretic approaches and multidisciplin-
ary :.nalyses have become necessary tools for economic-environmerntal-
enercy analyses. There is a strong tendency towards a more coherent

and .ntecrated analysis, in which economic, environmental, enercy andé
regicnal aséects are brought together in one consistent framework (see
Laks:manan and Nijkamp 1980). This need for integrateéd mocdelling is
mair..y caused by the fa:-t that the post-war economic growth rparadigm
intertwined with technology, scientific and educational progress and
rising population numbers, has overlooked inter alia the social and
ecological dimensions of this process and hence has led to a serious
threat for the man-made and natural environment. This development can
not only be observed in the developed countries, but also in the Third
Jorl: countries, especially in those areas where a rapid industrial -
expansion is not accompanied by sufficient monetary resources for en-
virormental protection and pollution abatement. Integrated planning

and policy models provide essentially some necessary means to restore
the ralance in favour of more erphasis on environmental dimensions

(cf. also Guldman and Shefer 1981).

As environmental and energy policy analysis usually takes place in a
complex field with conflicting goals, various social interests, multi-
Ple decision groups and power structures, this analysis should neces-

sarily take account of the multidimensional nature of the environment

and energy problems (see Nijkamp 1980). It is clear, that a broader,
socially-ofiénted view of policy analysis regquires an integrative

framework for judging alternative policy options. This will, in gen-
éral, imply that - instead of optimisation of the systems outcomes -
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the attention has to be focussed on providing a rational basis for the
policy decisions regarding the system, among others, by revealing con-
flicts among objectives or groups, or assessing tradeoffs among &if-
ferent choice options, by gaucing the distribution aspects of policy
measures, by identifying efficient solutions and by designing appro-
Priate anc relevant metiods and procedures for policy evaluation and
for compromise strategies. The current interest in interactive multi-
objective decision mocdels shows clearly such new trends in &esicning
and <nploying modern tools for environmental policy making (see also

Hafkzmp ané Nijkamp 1982a ané Eafkamp 1983).

The foregoing remarks lead us to the specification of the following
regu.remen<s on a relevant integratecé pclicy analysis (see also Nij-
kamz and Spronk 1983):

- iopropriate and reliazle assessment of relevant impacts of golicy

11}

asures oOr exogencus changes

s
mplete representation of the policy areas ccncerned (i
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~.ts feasible cecision srpace)

- ~ualtidimensional rerresentation of the cdiverse components or
~cdules of the system at hand

- Zlexible adjustment of the policy analysis tc new information or
new circumstances

- comprehensible presentation of the results to responsible decision
makers or actors

- appropriate use of available data (including gqualitative data) - -

- consicderation of equity aspects and spillover effects

- creatment of tradeoffs and conflicts inherent in the choice prob-
lem at hand

- use of learning strategies and decision aid tools in a communica-
tion between all participants involved in the policy problem at
nand

- integrated approach with much attention paid to compromise proce-
dures and institutional dilemmas

- emphasis on 'satisficer' principles rather than on 'optimiser’

principles.

In the remaining part of the present paper we will make an attempt at
developing an integrated approachto regional-economic-environmental-
energy policy analysis by using the so-called Triple-Layer Model (TLM) _
(see Hafkamp and Nijkamp 1982Zb). It will be shown that recently de-
veloped interactive (integrated economic-environmental-energy) policy
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mocels appear to provide a promising perspective for an integrated
multiple objective policy analysis. Two elements are central in such
approaches, viz. efficient (or Pareto) sclutions for conflicting ob-

jectives and interactive stratecies among analysts and policy makers.

In this regard, it will also be demonstrated that multi-regional in-
put-output analysis is a necessary part of a meaningful and consis-

tent framework for the abovementioned apprcach.

3. INTERACTIVE MULTIOBJECTIVE PROGRAMMING MODELS

In recent years much work has been uncertaken to formulate coperation-
al cotimisation procedures for problems with multiple objectives (see
amor.T others, Keeney and Raiffa 1976; Cohon 1972; Rietveld 1980:; and
Nijxamp and Spronk 1981). At present, there is a whole spectrum of
difZarent multiobjective rethods available, kboth in “he field of

cern- _nuous programming analysis (see, e.g. Nijkamp 197%) ané in the
£iel i cof discrete plan and project evaluation methods (see e.g. Voocd
12982+, It should be notecd however, that many of these procecdures have
not zeen specifically cesignec for macro-ecoromic cecision making.

The usefulness of these diverse methods and procecures for macro-
econcmic policy analysis very much depends on the way macro-oriented
Pricrities and conflicts can be taken into account. With respect to
this issue, it may be meaningful to distinguish these methcds and pro-
cedures according to the information available con the decision maker's
preferences (see, e.g. Hwang and Masud 1979). Three cases may then be
éist:nguished: 1) full information, 2) limited information, and 3)

no information. Especially in the case of limiteé or zero informa-~-
tion, interactive procedures may be very helpful. Many problems in

an integrated policy analysis do not reguire an unambiguous solution
that represents once and for all the optimal state of the system con-
cerned: compromise strategies appear to prevail. 1In the light of the
process character of many decision problems, an interactive policy
analysis may therefore be a reasonable and operational approach. This
approach is usually composed of a series of steps based on a systematic
exchange of information (based on computer experiments) between de-
cision makers and analysts. Such interactive approaches are normally
characterised by the following pair of steps:

- the analysts propose meaningful and feasible (trial) solutions on
the basis of a well-defined compromise procedure.
- the decision makers respond to each (trial) sclution by indicating

'
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in which respect (i.e., in regard to which effects) the proposed
compromise is still unsatisfactory (given their views on minimum

achievement levels, aspiration levels, etc.).

These pairs of steps are then successively repeated until after a
series of computer exveriments,a final satisfactory compromise solution
has been identified. As mentioned before, a large number of inter-
active models has recently been developed (see among other, Rietveld
1980 and Spronk 1981). Interactive policy analyses based on multi-
objeztive programming methods have already demonstrated their mean-
ing in various policy problems, also in a macro-economic context.
They may be regarded as having many significant advantages compared

with traditional methods (see Nijkamp and Spronk 1981).

In the present paper, only one Specific type of interactive policy
methods will dealt with, viz. the method of displaced ideals (see

Zelery 1976 and Nijkamp 1980). It is a method which needs no explicit
prior information on tradeoffs between targets expressed by decision
make-s in the procedure. If they are offered a feasible (and effici-
ent) solution to the multiobjective problem, they only need to choose
an ccjective which has to be improved in value in the next iteration
of t..e procedure. This tentative compromise solution is determined

on the basis of a reference solution (the 'ideal' point), which is
regarded here as the points on the main diagonal of the payoff matrix
associated with the multiple objective problem. Figure 1 provides a
concise presentation of the stages of this interactive optimisation

procza2dure.
1) start
2) calculate payoff 6) adjust constraints
natrix set
3) generate tentative
compromise solution
YES 4) compromise solution NO 5) identify unsatisfac-
=~ - satisfactory? 1 toryvalue of objec-
~ tive(s)
7) tentative compromise
is final compromise

Figure 1. Steps of an interactive optimisation procedure.
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More details regarding this method can be found in Hafkamp and Nij-
kamp (1982b) and Hafkamp (1983). This procedure can also be directly
related to scenario analysis for macro-economic policy making. A
scenario is a consistent set of prospective values of plans, goals,
instruments and exogenous circumstances. PBoth single and compound

may be dealt with. Choices among different scenarios may also be gen-
erated by means of the abovementioned multiobjective methods.

4. A CONCEPTUAL TRIPLE-LAYER MODEL (TLM)

TLM is a model of a spatial system where economic, environmental and
socio-political aspects are integrated. The spatial element implies
that the system is analysed at the level of regions interacting with
the rational level. Consequently, TLM is a national-regional economic
environmental model. TLM is a result of projecting a complex reality

on t:ree mutually interacting parallel layers:

- &n economic layer
- 1 employment layer

- an environment layer.

Several aspects of a complex and multidimensional system can thus be
depicted in various submodels, according to their respective different

aspects and conseguences.

The cdesign strategy of TLM implies a three stage procedure, where
first a simple model is constructed, so as to depict the triple layer
structure and to delineate the scope and detail of the model (see also
Hafkamp 1983). The second step of the design procedure is the con-
struction of a conceptual triple layer model and is described in the
preser.t section; the third step assembling the operational triple
later model, is dealt with in the next section.

The conceptual model presented here is a multi—regional model of an
economy where economic, socio-political and environmental aspects of

a society are of main importance. Public decision making and planning '
in such a spatial system will be analysed in a way analogous to allo-
cation mechanisms in formalised economies with public goods and exter-
nal effects (see also Ruys.1975). We shall explicitly deal with 22
(groups of) individuals belonging to a certain region of the spatial
system and to a certain interest group (e.g., environmentalists,
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labour unions).

Conceptually, the model has the following structure. The spatial sys-
tem consists of a set of regions:
R= (1, 2, ..., R) (1)

The individuals within the spatial system are denoted by:

I = (1, toeenennnnnaas I) (2)

The set of individuals in a region is written as:

Ir = (lr. 2r, NN Ir) r ¢ R) (3)

R -
W = ' = R
here Ir n Ir' @ for r#r' and rgl Ir I
The elements which are of importance for individual decision making
are r=gional income, employment and environmental cuality. As nota-
tion of attainakle outcomes in the system, we adopt:

’ zr) , r e R

0
"

(yr, 1r

(73]
]

(51’ Syt eeey sR) (4)

s ¢ £ ; S is compact and convex
S is an R-tuple of vectors describing the state of the entire spatial
system. §r is a vector describing the state of the system for region
r, wWhere

denotes regional income

'y

denotes regional employment

N o~ 1
H H

denotes regional environmental gquality .

Various policy mixes (combinations of regional economic policy, envir-
onmental policy, and labour market policy) enable a central authority
to 'control' the spatial system so as to reach, in principle, any sit-~
uation which is reflected by an element of S.

Individuals in a region have a 'consumption' set which is denoted as;
X = {}—{ I ,_( = (YIllz) € Ri} (5) _hs

As mentioned above, we may distinguish different interest groups.

e,

There are various ways of incorporating such groups in individual wel- ..%Z
fare functions. Here we suppose the existence of twice differentiable,

20

concave individual welfare functions:
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w., (x_) i eI (6)

Thus, the welfare position of an individual in region r is only deter-

mined by income, employment and environmental quality in region r.

In addition, a choice set of C is defined that serwves as the basis for
individuals to decide which objective is the most urgent one and hence
should be raised first:

a. e (0, 1), 3=1,2,3 (7)

C 1 35

]
0
m
X

™Mo

C.
| =1

= (a,,a FAL)A AL,
r r 177273 j

3
(7) means that during each state of the choice process not all objec-
tives can ke improved simultaneously, but that only one objective can
be ircreased in value (in other words, aj is a zero-one variable).

The :zpatial system composed of individuals can now concisely be char-

acterised by:

EE = (R, I, S, (Xr' wir' C)} (8)

Spat-al system EE can - from the point of view of individuals - be
regarded as an economy with external effects only. The set of Pareto-

optinal states PO in this system can now Le defined as:

PO = (s e S | 3r € R, air e I_: w, (s'r) > W, (s.) »s' e S v

{3r € R, er € Ir :w. (8' ) < w, (§r)} (9)

It should ke noted that Pareto-optimality is an efficiency criterion
rather than an equilibrium criterion. The set of Pareto-optimal solu-

tions is also known as the set of efficient or non-dominated solutions.

The presence of different interest groups that want to maximise respec-
tively regional income, employment and environmental quality makes it
impossible to identify one single overall best solution. Consecguent-
ly, formally a multidecision maker, multiobjective problem has to be
solved so as to achieve a state of the system that is a compromise for-

the conflicting interests among groups. -

This can be done by using the interactive method based on displaced
ideals which was described in Section 3. FKowever, this method does
not specify a decision rule for identifying a 'most urgent' objective

1o

if there are many decision makers involved. This lack may be overcome
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by using a voting procedure based on a majority rule. The preference
relationshins should be interpreted as 'tacit preferences' (preferences
of which decision makers themselves are not explicitly and entirely

aviare) .

The steps of the interactive compromise procedure are already con-
tained in Figure 1. The selection itself of an unsatisfactory value
of an objective takes place choosing a 'most unsatisfactory' level of
an crjective by means of a democratic voting procedure, so that a cen-
tral authority has to count the votes concerning the most unsatisfac-
tory objectives and next adjust the constraint set accordingly.

A more detailed description of the way a TLM is coupled with an inter-
active multiobjective procedure is contained in Eafkamp and Nijkamp
1982:.

5. .N OPERATIONAL TRIPLE-LAYER MODEL (TLM)

The iperational TLM is composed of three submodels - one for each )
layer - : an econcmic, an employment and an environmental submodel. A “
detailed discussion of all equations, variables and data of these sub-
models can be found in Hafkamp {1983). 1In this section we only dis-

cuss the main lines of the various submodels.

The economic submodel compromises a national-regional economic model

of tie Dutch economy. It is the result of coupling the so-called

Secmon model (see Driehuis 1978) with a multiregional input-output

model of five Dutch regions. Various goal varizkles are - imclucded-

in this submodel:  inflation, current and canital accounts and eco-

nomic growth). Policy instruments are: taxes and public expenditure,
monetary instruments, exchange rate, wage and orice control ané labour
market policy. Economic actors are: houséholds, firms, qovernment oo
and other agents.

The relationships between the components of the economic submodel are R
described by means of 10 modules:

- production (based on input-output tables);
. final demand (consumption, investment, public expenditure and 25
exports)s

’

- imports (final products, raw materials and manufacturing inputs);
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- production capacity;

- labour market;

- wages and prices;

- income;

- government expenditure;
- social insurances;

- monetary systems.

The employment submodel analyses primarily the demand for labour at

both a regional and sectoral level. For the time being, the supply
side of the labour market is considered as exogenously determined by
demographic and social developments. It would be worthwhile however,
to include more detailed information on demographic developments, edu-

cation and training endogenously in the model.

The =nvironmental submodel describes three aspects of environmental

quality:

1. Zmission of air pollutants caused by:

1, combustion of fossil fuels;

b. process emissions, etc.
2. <Joncentration of air pollutants (via diffusion)
3. Reduction of emission by:

a. saving eﬁergy, selective growth, etc.;

b. alternative choices of energy sources;

c. anti-pollution technology.

Pollution of water and soil is not taken into account here, nor is any'm
attention paid to the phenomenon of synergetic effects. The following -
pollution categories are taken into account: sulphur dioxide, nitrogen
oxides and dust particles.

The choice of energy source also has an important influence on the

emission of air pollutants. For example: 802 emissions in The Nether-

lands decreased drastically after a large-scale introduction of e

natural gas, but since a swipch back to coal or oil took place, a
drastic increase occurred. Especially the shift of electricity pro- —23

ducers from natural gas to oil, coal or nuclear energy and the further 04

exploration and introduction of alternative energy sources (solar
enerqgy, wind, etc.) are of great importance to environmental quality. 25

26

The way in which the components of these three modules are linked is



represented in Figure 2.
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6. INTERACTIVE MULTIOEJECTIVE PROGRAMMING WITH THE TRIPLE LAYER MODEL

Implementing the operational triple layer model of Section 5 has pre-
sented us with a number of computational problems. Solving vector
optimisation problems of this size asks for powerful optimisation
routines.

In this section, we will apply the interactive compromise procedure
intrcduced in Section 3, to the operational version of TLM. While
apply:ing the interactive compromise procedure to the conceptual ver-
sion of TLM focusses on choice aspects for individuals and on coord-
ination aspects as to public decision making, its application to the
operational version is primarily concerned with controlling the pro-
cedure itself and understanding the results obtained.

The rcdel is comprised of five regions (see Appendix, Figure Al}), with
three objectives in each region - income, employment and environmental
gualizy. This means that the compromise procedure produces compromises
betwe-:n regional interests as well as between objectives at the

regicral level. Therefore, a multitude of versions of the procedure

could be designed so as to reflect a variety of institutional arrange- -

ments under which socio-economic decision making takes place. These
institutional arrangements may imply that a single éuthority, viz,
central government, is the single decision maker. They may also imply
that decision making is entirely left to regional planners, whose
decisions, votes, wishes and actions are added up only at the central
level. Various intermediate arrangements are possible as well, and
can be described as multilevel decision making procedures (see in par-
ticular, Rietveld 1981).

The basic version of the procedure implies separate optimisation of
all 5x3 objectives at.every iteration, while a choice can be made in
the procedure between fast convergence (@=1; this parameter will later
be discusséd) and slow convergence (@<l)). Simplified versions of

the procedure, optimising separate objectives only at the national
level in each iteration and adjusting the constraint set for objec-
tives at the national or regional level, are described in Hafkamp

(1983). il

Since the Triple Layer Model has approximately 500 endogenous vari-
ables, it would be very inconvenient to present the results of each
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simulation run for all such variablés. Throughout this section, we
shall express the values of objective variables as index numbers. As
a base for these index numbers, a feasible solution for the model is
used which is found by setting all instrument variables at a fixed,
zero value. The solution which results is found in the interior of
the solution set (i.e., it is not an efficient solution). This base
solution is given in Table 1.
Table 1
Easic model solution obtained by fixing all-policy instruments

at zero values

Var Solution

National ‘

incomel! Yy 125572
employmentz) 1y 3244
env. qual.3) zy 1033
Region 1

income Y, 12653
employment 11 298
env. gqual. z, 1301
Region 2

income Y, 19433
employment 12 561
env. gqual. z, 1448
Regicn 3

income Y, 28473
employment 13 797
env. -qual. zyq 2228
Region 4

income Y4 31396
employment 1, 748
env. qual. z, 1687
Region 5

income Ye 33615
enployment 15 ~837
env. qual. Zg 3633

1) millions of Dutch guilders in prices of 1973
2) millions of man years in firms
3) thousands of tons of 'composite pollutants'

-
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In order to demonstrate the interactive compromise procedure we will
now discuss it step by step - using figqure 1 as a guideline - for sev-

eral consecutive iterations.

l. Start

The problem is prepared for multiobjective optimisation using a com-
puted optimisation package. In this case the APEX optimisation pack-
age (by CDC) was used.

The selection of unsatisfactory values of objectives 1is to be done by
the decision makers themselves. For example, they may follow a
negotiation procedure if they are regional planners. If they are in-
habitants of the regional system, they may use a voting procedure, or
any intermediate between negotiating and voting. For the sake of pre-
sentzzion, we will assume some possible outcome of a negotiating or

votiry procedure to be given.

The Interactive compromise procedure thus carried out only provides a

tentztive scenario for a simulation experiment in multiobjective de-

cisicn making. The convergence speed parameter is fixed at a value
of #§ = 0.50.

Iteration I

2. Calculate payoff matrix

The payoff matrix is found by optimising consecutively all 15 objec-
tives. Every single optimisation of these objectives leads to one
column of the payoff matrix, which is shown in Table 2.

3. Generate tentative compromise solution

Q.

5

In order to generate the tentative compromise solution, it is necessary '’

to identify in the payoff matrix the maximum and minimum value for
each objective. This leads to the first and second column of Table 3.

The compromise solution is now found by minimising a standardised dis- .

tance function which measures the distance between feasible solutions
and the ideal, but infeasible maximum solution which is given in the
first column of table 3.

127 - Y, 116 - 11 117 - z,
mind = ysr—35| * | e =110 | ¥ | T =81

127 - y| | 117 - 1, 120 - z, |10

127 -94| T | T =110 | T | T20 - N1
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Iteration 1

Region Objective to be Improved

1 income y1
2 environmental quality z,
3 income Y5
4 income Y,
5

environmental gquality Yg

6. Adjust constraints set

At this point in the first iteration, the constraints set is adjusted
in such a way that in the next iteration the compromise values for the
objectives selected under the previous step (5) will be higher than
the actual compromise values given in Table 3. The general formula-
tion 5f raising lower bounds of objectives can be written:

c+1 : . .
e R R i T I Y (11)
where:
Xp lower bound on objective x in iteration i
Xo . compromise value of objective x in iteration i
’.L
g parameter denoting convergence speed

The convergence speed parameter is to be set at the start of the in=

teractive procedure. A high convergence speed (#=1) implies that from -

one i:eration to the next large improvements are found for objectives
selected at step 5, while a final compromise may be reached in rela-
tively few iterations, as relatively strong constraints are added in
each iteration. For the present application of the procedure the con-
vergence parameter was set at .50. Consequently, the following lower
bounds for objectives were added to the constraint set:

L,2

y;'? =95+ 0450 (117-95) = 106 *
25’2 =73 + 0.50 (88-73) = 80.5
y3'? =91+ 0.50 (115-91) = 103
yg'? =99 + 0.50 (118-99) = 106
zg'? = 71 + 0.50 (94+71) = 82.5

* This calculation of lower bounds is illustrative only. Rounded off
figures were used. )

IR

[ =]
w

|
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Minimisation of (10) leads to the compromise solution which is the
third column of Table 3.

Table 3

Iteration 1. Compromise solution, ideal and least ideal soélutions for
regional objectives

solutions
maximum minimum | compromise

Regizcn 1

income ‘ Y1 127 95 117

employment 1 116 110 115

env. qual. 2] 117 81 108
Region 2

income Y2 113 99 131
empioyment 1, ' 116 109 115

env. qual. zo 113 73 88
Regian 3

income Y3 112 91 115
employment 1q 117 110 116
env. qual. z3 116 72 95
Region 4

income Y4 127 94 118
empioyment 1,4 115 109 115 :
env. qual. z4 114 77 96 - .
Region §

income Ys 127 94 122
employment lg 117 110 116
env. qual. Zg 120 71 94

A more illustrative representation of the results compromised in Table
3 is the diagram of Figure 3. Such diagrams can be more easily inter- -
preted by decision makers. We will use them for the discussion of the

other compromise solutions.

4. Compromise solution satisfactory?

As discussed in step I of this procedure, we did not have actual voting
results on compromise solutions reached. Instead we assumed possible
outcomes of such procedures. At this point we assumed that, NO, the

compromise solution of the first iteration was not satisfactory.

5. Identify unsatisfactory values of objectives

We assumed the following regional objectives to be most urgently im- 7~
Proved:
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Iteration 2
2. Calculate payoff matrix

The payoff matrix is, again found by optimising consecutively all 15
objectives. The differences between this pavoff matrix and the
previous one are enturely due to the fact that the lower bounds de-
rived in step & of the nrevious iteration were added to the con-

straints set.

3) ZGenerate tentative compromise solution

The second compromise solution is found by minimising the standardised
distance between the unfeasible ideal solution (diagonal elements of
the new payoff matrix) and the adjusted constraints set. Figure 4,
which is based on these outcomes, can be used to evaluate the changes
which occurred due to the unsatisfactory values of objectives iden-

tifed in steps of the previous iteration.

The compromise values for regional objectives in iterations 1 and 2
give a rough approximation of the existing tradeoffs in the opera-
tion.l version of TLM, the most noticeable being those between region-
al ircome and environmental guality: An improvement of one percent in
environmental gquality of regions 1, 1, and 5, roughly leads to a 0.5
percent loss of regional income. Regional employment appears to be
quite invariant under the choices made, because employment policy can
be carried out independently from policies that aim for either economic
growth or environmental quality (both of which have favourable im-

pacts on employment).

The compromise solution of the first iteration caused the choice of
priority in region 1 to move to regional income. As a result, the
compromise solution of the second iteration shows that regional income
was increased by 8.5 percent. Along with this increase of income came
a sharp decrease of the environmental quality indicator by more than
18 percent. It is clear that those people who represent environ-
mental cquality, will be even more convinced of their choice for

environmental quality. There may be a considerable number of people -
. wanting an increase of regional income after the first iteration, but _
find their desires over-fulfilled: the increase of income is too

- sharp, while the decrease of environmental quality is too steep. This
may result in a general tendency to support the environmental interest

in the second iteration. ,
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In region 2 a reverse tradeoff was chosen. The first iteration indi-
cated that there was strong support for environmental quality. The
actual outcome, an 18 percent improvement of the environmental quality
indicator against a more than 6 percent decrease of income, may be
very satisfactory to the core of the environmentalists but, to many,
this may be an 'over-exchange'. In this region, the tendency may be
to support the objective of regional income in the second iteration.

In regions 3 and 4, the choice for regional income resulted in a six
percent improvement of income which is paid off by a decrease of en-
vironmental quality of over 10 percent. This choice situation is
equivalent to that of region 1. 1In region 5 a situation has arisen
which is comparable to that in region 2. A choice for a better en-
virorment results in a strong improvement of the environmental quality
indicator by 15 percent which is accompanied by a seven percent de-
crease in regional income.

4. Compromise solution satisfactory?

Assure the second compromise solution is not satisfactory.

S. Identify unsatisfactory values of objéction

The discussion of the compromise solution at step 3 allows us to
assume the following objectives as 'most unsatisfactory' at the
regional level:

Iteration 2
Region Objective to be improved
1 environmental quality z,
2 environmental quality z,
3 environmental quality z4
4 environmental quality Z4
5 income Ye

6. Adjust constraints set

The constraints set is now adjusted in the same manner as in the pre-
vious iteration. New lower bounds, to be added to the constraints -
sets are:

Zu
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22'2 = 78
22,2 = 92
zg’z = 79
2y’ =77
22,2 = 120

Iterat:on 3

2. Calculate payoff matrix .
The payoff matrix is derived in a analogous way to that of the pre-

vious iterations, taking into account the lower bounds on objectives

which were raised in step 6 of the previous iteration.

3. Generate tentative compromise solution
Generatcion of the third compromise colution is analogous to that in

the previous iteration. The diagram of Figure 5 represents these out-

comes,

4. Ccmpromise solution satisfactory?

In orcder to demonstrate the procedure to its full extent we again

assume that NO, the third compromise is not satisfactory.

5. Identify unsatisfactory values of objectives

We assume that environmental quality is to be raised in regions 1, 3,
4, and 5. 1In region 2 an improvement of income is assumed to be

necessary.

6. Adjust constraints set
For the objectives selected in the previous step of this iteration,

lower bounds are adjusted according to the procedure described in

step 6 of the first iteration.

Iteration 4

2. Calculate payoff matrix
The fourth payoff matrix is again calculated in a straightforward way.

3. Generate tentative compromise solution

The fourth compromise solution resulting from the new payoff matrix
"wgs to draw the diagram in Figure 6. Clearly, from the third to the
fourth iteration, the adjustment of the constraints set by imposing
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new lower bounds on selected objectives has induced only marginal

changes.

5. Compromise solution satisfactory?

Assume YES; of course, the procedure can easily be continued through a
number of more iterations. However, we shall not do so.

7. Tentative compromise is final compromise
Clearly from iteration to iteration the interactive decision making

procedure not only gives information to the decision makers on the
actual tradeoffs between objectives (as inherent to the model), but
also allows the analysts to deduce, from the choices of (groups of)
individuals, the actual preferences. However, in order to arrive at
an accurate assessment Of these.preferences, it would be necessary to
carry out the procedure over a large number of iterations.

7. CONCLUDING REMARKS

The interactive multiobjective approaches to integrated economic-
environmental decision making in a spatial system presented and illu-
strated in the previous sections, have several advantages over tradi-

tional approaches:

- They reflect the process character of complex economic-environ-
mental policy problems; they constitute learning aids for policy
nakers as well as for modellers.

- They emphasise an active role of policy makers in specifying and
solving choice problems, inter alia by making policy objectives
and tradeoffs more explicit.

- They are able to take into account the variety and the conflicting
nature of policy options or criteria without requiring a priori
specification of weights.

- They provide an integrative framework for eliminating less rele-
vant alternatives and for choosing consistent compromise solutions.

The simulation experiments of Section 6 indicate that it is possible

to adapt the interactive compromise procedure to varying institutional E

arrangements, even to multilevel decision making procedures in which
- a national and regional level are distinguished.
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STRUCTURAL CHANGES IN WORLD ECONOMY:
REGIONAL ISSUES AND CONSEQUENCES

1. Introduction

Economists, in their studies about world-wide economic situation
generally agree that one of the main points of gravity are investiga-
tions on atructural changes - their necessity and consequences. The
overall structure of an economy determines the way it develops.

That is why emphasis is laid upon structural change in order to find

an appropriate one.

In this paper we describe the mechanisms of structural changes
which were found by structural analysis on a wide basis of empirical
data. By structural changes we understand the changes in the
structure of branches and technology in developing as well as
industrially developed countries and, in connection with this,
changes in the international division of labour. The principle item
of the issue consists of measurement models for different measures
of the gqualification of labour in both, the home economy and the
international trade. These measurements are based on empirical
calculations of the marginal productivity of labour of different
categories. The following is a short introduction to the way these

calculations have been carried out and also to the results obtained.

2. Formal Prior Condition

2.1 Remarks Concerning the. Method

Our inquiries are based on a wide field of empirical data which
include not only conventional economical variables, but also
relevant data exceeding the frame of economical variables in its
narrower sense. One major effort at STUDIA as far as mathematical
and formal studies are concerned can be explained with what the
Frankfurt School of Statistics (Flaskemper) called 'adequation'.
This term refers to the gquantification of theoretical variables
by the use of the available statistical data. For this one has to
develop a sophisticated model suiting the theoretical terms of
economical science like the one that led to the guantification

of labour as introduced further. A second endeavour consists of
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the further development of multivariate analysis as will be
explained on examples of main-plain analysis and cluster
inversion. Measurement models and the new application of multi-
variate‘analysis help to structure the empirical data in a way
which enables to deduct heuristic hypotheses for the development
of theories. These theories can then be formalized in the
conventional way.

Our efforts for structuring data in a formal mathematical and
theoretical frame is higher than that of other approaches,
whereas modesty is persued as far as high sophisticated formalizations
of theories, that are not sufficiently verified in an empirical way,
are concerned. The high formal and mathematical investment within the
empirical foundation of theories is worthwhile in so far, as prognoses
which were based on it later proved valid as will be shown in the fol-
lowing.

2.2 The Marginal Productivity

'Marginal Productivity' is a term often used in economic theory.
The Study Group for International Analysis has widely applied this

term in an empirical way and has obtained a new understanding of
the mechanisms of structural changesl)

The starting point is a General Production function where
beside capital and labour an indicator reflecting the educational

attainmentz) is also taken into consideration:

y = p L< cP eXB/L (1)

Y ... value added

... efficiency parameter

P
L ... number of employees
C ... capital stock

B

... educational attainment indicator
a,B, k, are the parameters and b = B/L

'Future Structural Changes in 2Austrian Industry', STUDIA-report to UNIDO, 1979.

Education is distinguished fram other production factors by being introduced in
an exponential function. Exaggeration of the marginal productivity of capital is
avoided by the application of the production factor education. For more see: ‘'Ma-
terielle und Immaterielle Faktoren der Entwicklung - Ansdtze zu einer allgemeinen
Produktionsfunktion', Zeitschrift fiir NationalSkonamie, 31, p.81-120, 1971.

1)
2)



148

The partial derivation of equation (1) with respect to the factor

labour (L) gives:

%:—E—(x-kb)=y(°‘-kb) (2)

The partial derivation with respect to the factor education gives:

Y _ Y =
JB = L k = Yk (3)
. B . 4B _ .
Assuming L= constant, 1i.e. L = O we again have
Jy  _ XY -

We can interpret the mathematical terms as follows:

) . .

3% - marginal productivity of labour without the consideration of
education (related to 'skill')

%% - marginal productivity of education (related to 'social infor-
mation processing')

"

%%KBY 'total marginal productivity of labour' which also depends on

the education (related to the 'quality of labour')

The concept of marginal productivities with all its mathematical
background can be used for each industrial sector by estimating sec-

3)

toral production functions™’ . If marginal productivity of labour in
one sector is higher than that of another sector, then we can say
that each extra employee brings more value added in the first sector
when compared to the second sector. In this sence one can define margi-
nal productivities in different sectors of industry as the qualifi-

cation of labour in respective sector.

3%ﬁllenimﬂkxn J. and Ch. Gaspari:'Consideration on Sectoral Growth in the Manu-

facturing Industry, UNIDO-paper, ID-WG. 160/10, 1973.
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2.3 Qualification Indices of Domestic Industry and Foreign Trade

Basing on this we can construct two different qualification indi-
ces:
i) the average qualification of labour index (Ql) for a country or

a region calculated according to the formula:

o =13 mbi
L= )

where:
Li is the number of employee in the sector i and L is the total
number of employee in all sectors of the industry.
L is the weight of sector i reflecting the marginal productivity
of labour of that sector.

n is the number of sectors.

ii) the qualification — balance of foreign trade index (Q2) re-
lating to the performance of a country in international trade4):
s n
Q, = - : (6)
Vit =%

where:

p; and q; are the value of exports and imports respectively for
the sectors i

Wy is the weight of sector i reflecting the marginal productivity
of labour of that sector.

n is the number of sectors.

High values of Ql and Q2 indicate high qualification of labour in in-
dustry as well as better position in international market. Ql increa-
ses with the increase of value added in highly qualified sectors
while Q2 increases with relative increase of export of highly
qualified goods over import of these goods.

4 . .
)for details see Stlive, M.: 'The Qualification of the Balance of Trade', STUDIA
Working Paper Nr. 4/1984.
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The values of Q1 and Q2 have been calculated for all countries ac-
cording to the three categories: total labour, labour of the higher
educated and labour without higher education. These qualifications
have been used for a world wide comparison of countries together with
other variables. Furthermore a regional study of Austria has been ac-

complished applying the average qualification of labour of the dif-

. -
ferent federal states calculated by the marginal productivities ),

3. Results of Investigations with Qualification of Labour Index

In a world wide comparison of countries we found, as expected, a
distinct correlatienbetween average qualification of labour and GDP

per capita (see diagram 1).
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5Millendarfer, J.: 'Kranke Riesen - Gesunde Zwerge?'. STUDIA, Laxenburg, 1983.
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We can also . note a strong correlation between the qualification
index and expenditures on research with a time lag of several years
(diagram 2). This proves empirically the well known theory of produc-
tion cycle, accordingto which - to express it in our terms - a high
qualification of labour relates itself to the early period in the pro-
duction cycle, whereas a low gualification is connected with the later

period of this cycle reflecting the stage of routine technology.

s Y=ACMSE 1X QUALARBTS 1973
L]

152020 ~ usa

119772

37925

(1]
$527.7

1118

B I T Y Sy GBI SR SR S e e T

33030 =P
1

o=} ) | owe ] ] ] ] ] t=
4ol 18.7 33e5 (3 Y4 430

Diag.2: Per capita expenditure on research © x-acHSt O sER 1963
against qualification of labour .

There is one exception in the diagram 2, which is Great Britain.
Applying historical data one can explain, why research expenses by
themselves are not sufficient to describe the inncovation development:
Great Britain has been successful in the 19th century on the basis
of the technology of that time, which depended on steam power, coal
and gas. Being tied up to the successes of the past they adapted the
new technology of electricity only in a moderate way. The extend, to
which they changed in 1929 towards the new technology, defined - as
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it did in other countries, too - the technical development of the next
decades. The delay in undertaking necessary structural change due to
impression of the successes in the past have compelled England, to be
far away from the leading economic position, although it has the grea-
test research expenses in Europe. The reason of worse performance during
last decade of mining countries can be a very similar one. Their depen-
dancy and faith in mineral resources was a constraint to adapt neces-
sary structural changes. To sum up one can say, that the gqualification
of labour is dependend on the position in the production cycle, which
itself is defined not only by the research efforts, but also by the

historical development of technology.

From the studies we have already carried out it
follows that the structure of sectors of industrial countries changes
in the way that sectors with low qualification of labour are ex-
cluded. Employment rate and production in different sectors decreases
according to the decreasing value of the qualification index. A pro-
gnosis about development of swiss manufacturing sectors made by STUDIA
based on this theoretical framework was fully verified. This is illu-
strated in the diagram 3.

Index of Qualification
of Labour 187C

A A i A - i e e

v

Decrease of employment
1370-1975

CH
10 % 4 NA
MA
P
20 ¥ 4
H
GL KL - cloth
T T - textile

GL - glass
H - wood

IC % 1 KL P - paper
MA - machinery
NA
H

Diag.3: The abscissa is the forecasts of develomment of employment for Swiss industry
bgsing on qualification of labour and published in 'Konturen einer zukiinftigen Industrie-
forderung! Wirtschaftsberichte Nr. 6/1975, pp.5-13, while the ordinate is the actual de—
V¢lcpnent of employment as shown in Sclweizerische Bankgesellschaft published 1977 in:
Wirtschaftsnotizen, July 1977. '
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This result leads to an understanding of the fact, that since the
midseventies capital intensity, though formerly a successful approach,
is no more a sufficient strategy for competition in industrialized
countries. And it is qualification of labour which accrue in impor-
tance and significance for competetive strength and thus has become

decisive criterion of structural change.

The arguments based on the marginal productivity of total labour
become even more valid, if we apply the marginal productivity of higher
education. In a regional study of Austria we calculated the average
gualification of labour in different regions. This was done for all
three type of qualification of measures mentioned above. This compa-
rison of the federal countries of Austria showed - apart from expec-
ted results like the close connection of marginal productivity and
wages in industry - one unexpected result: The GDP per capita of
federal states, most strongly correlates with the marginal produc-

tivity of social information processing (see diagram 4).

GDP (1981)
je Bev. 1981
4
w
| B - Burgenland
15 - . K - Kdarnten
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- (o) ST- Steiermark
T - Tirol
V -~ Vorarlberg
1 K W - Wien
b N
ST
lo -t
18
A 1 L ) v v ; ] 1 v T 1 L] A ] ) : L)

10 20

Diag.4: Qualification of labour of social in-  Index
formation processing against gross damestic Bildungsgrenzprod.
product ¢f Austrian federal countries. '
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The information-intensive labour before and after the actual act
of production serves as a process of communication and learning both
within the firms and in the external environment of firms. The re-
sult can be understood in that way., that these external processes of
communication and learning have a positive effect on the whole region.
The external communication of social information processing thus be-
comes decisive for the regional development due to a social process
of learning, whereas a high qualification of skill, though connected
with a high average industrial productivity, does not seem to contri-

bute so strongly to the development of a region.

This leads to consequences as far as developmental strategies are
concerned. If for example multinational firms establish factories with
high technologies and high wages in a developing country., this will
according to our results have no significant positive effects on the
&vdopment of a region - apart from the common effects in the field of
demand -, as long as'social information processing stays outside the
reach of the society in an isolation from sorroundings in the host

country.

A cross-section comparison of all countries since the seventies
shows that in 1973 developing countries possessed a lower qualifica-
tion of labour than industrial countries, though the best developed

~developing countries and the least developed industrial countries some-

what mergeinto each other.

For 1979 however due to lack of data for some threshold countries,
at present, it can not be confirmed if there is an increasing gap which
divides industrial and developing countries as.far as qualification of
labour is concerned: The international division of labour however more
and more causes industrial countries to specialize in technologies
with high qualified labour, whereas developing countries specialize
in technologies with lower qualification of labour. Both the hypotheses
of convergence and divergence become confirmed in a certain way, since
developing countries accelerate their process of industrialization (con-
vergence), though they have to specialize in technologies with a low
qualification of labour, by which the gap between them and the indust-
rial countries may increase (divergence). This gap is not so much deter-
mined by the diverging level of the technological niveau within a sec-

tor, but by the structure of sectors.
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4. Results of Investigations with Qualification — Balance of Foreign

Trade

The explanatory value of this measure is very high. This measure
logically correlates well with terms of trade of respective countries.
But possibilities of its application is much more than that of terms
of trade. Qualification — Balance is connected withqualities that promise
to be successful in long run. It is thus positively correlated with such
variables as foreign orientation (diagram 5) and innovation (Interna-
tionale Wirtschaft, January 1983) as well as investment ratio, insurance

data etc. It seems meaningful to concentrate on the following diagrams.
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Diagram between both of these qualification measures (labour and

foreign trade)

the developing countries.

shows (diagram 6) quite distinctly the bottle neck for

cation of foreign trade
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It is their lower position in international division of labour

that ultimately hampers development process and even be responsible

for any gap between the industrialized and developing countries

diagramm 7).

(see
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of foreign trade . .

As far as international division of labour is concerned a special
form of the qualification-balance of foreign trade is highly interesting:
measurements obtained with the marginal productivity of social informa-
tion processing. One can understand these measurements to be indicators
of the so-called 'brain export'. Comparing these measurements with growth
rates, they show a remarkable pattern indicating that the industrial
countries with low growth rates more and more incline to 'brain exports',

whereas developing countries occupy a low position as expected. This can

be read from diagram 8.
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The observation of the qualification-balance of foreign trade having
2 strong correlation with the purchasing power parities, calculated ori-
ginally by Kravis under a project of the world-Bank and also by OECD is

of basic theoretical interest (compare diagram 9).
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After we had obtained such a high correlation in just this special con-

text, it could even be improved by adding further variables, which corres-
pond with the conventional theory of exchange rates: capital flow, ad-
ditional income by rents in oil exports, development aid and others. The
R2 of a multiple regression with a sample of 70 countries equals 0.94.
The variable with the highest explanatory power is the qualificationeba-
lance of foreign trade. If we omit the monetary variables and just exa-
mine the context given by the qualification of trade and purchasing po-
wer parities, we can for the present and before starting to examine the
theoretical monetary context on the whole, estimate the practical im-

portance of the new observation.
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If the. balance of payments is in equilibrium one can. deduce, that ce-
teris paribus a country has to provide more efforts in regard to its
exports comparing to imports, the less qualified its labour isé). Na-
turally the unequal relation of working time contained in exports and
imports given with an equilibrium of the balance of payments signifies
disadvantages for developing countries, which easily come through in
a deficit of the kHance of payments or a shortage of imported goods,
which can lead also to obstructions in production processes, if im-
ported goods are preconditions for the industrial production. Trials
to overcome these difficulties by establishing a more efficient and
higher qualified exporting industry however can lead to a new dilemma,
that of a 'dualistic' economy. Economies structured in that way bring
into opposition exporting sectors relatively well equipped and highly
developed to the rest of the economy which is poorly equipped and low developed, the
home population remaining undersupplied with the most necessary goods.
According to the recent state of knowledge these difficulties may be
overcome only by an equilibrium of extensive growth (by increased input
of factors), intensive growth (by increased efficiency of the factor
input) and monetary growth which is based on improving exchanée rela-
tions and follows the mechanisms outlined in this paper. The first two
components can be obtained and examined by the general production func-
tion7). The monetary component has just been described. Concepts of how
to overcome the difficulties mentioned above will not immediately re-
sult from the new perceptions. These however will hopefully contribute
to the improvement of the fundaments that will support a development

of new concepts.

6%&&5 problem has so far not been treated in cross-sections, but in the temporal

development, i.e. with respect to the change of exchange relations called the terms
of trade. Difficulties are rendered by strong short-term oscillations of prices,
which impede the ampirical and therefore also the theoretical inquiry into long-
term mechanisms of the process of exchange. In the discussion dealing with terms
of trade the argument of 'exploitation' occasionally is brought up, which Galtung
t;ied to bring into actian by help of an index of exploitation. Its set up is too
§1mple (ratio of exported raw materials together with agricultural products and
imported processed goods) and doesn't lead to applicable results (Canada for example
belongs to the group of 'exploited' countries). '
7)see footnote 2. We just concluded a new estimation of the general production func-
tion as well as a calculation of the extensive and intensive growth for all countries.
The parameters of the general production function thereby stay, generally speaking ,
the same as in the estimation 14 years ago. The efficiency zones, as expected, show
little changes. The extensive and intensive growth rates are detemminated in a dif-
ferent way. The latter are strongly comnected with'soft variables', (a publication
concerning this topic is being prepared).
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5. Current Studies

5.1 General Remarks

The current study is applied to a combination of conventional
economic variables and so~-called 'soft variables', which describe
values, patterns of behaviour and organizational forms, in order
to find determinants of the structural change. Examples for soft
variables are the motivation indices of David McClelland and Geert
Hofstede. They in particular show clearly and understandably connections
with economic variables, but so do also the indicators of price dis-
tortions and state influence which are published by The World Bank.
It is not without interest, that even today a developing country's for-
mer belonging to a special colonial power is of quantitative economic
significancé),Furthermore differences of developmental mechanisms bet-
ween home economies and foreign trade for the wider regions, like La-
tin America, South-East Asia and the arabic Orient, can be analysed.

The essential points of these inquiries are the empiric perception of
the laws of structural change with the help of sophisticated measurement
models and the establishment of theories only on the basis of the com-
plex mechanisms obtained in this empirical way. This way it is guaranteed
that the measurement models of these inquiries and the mathematical
models for formal presentation have a close and valid connection with
reality. The relation to the empirical reality is furthermore secured by
continuous discussions of the current results with experts in practice.
(In our case, with Austrian trade delegates).

The following introduces some present results of these inquiries.
Apart from the measurement models mentioned above new methods of
multivariate analysis have been applied, first and foremost the main-
plane analysis and the cluster inversion. These methods structure the
abundance of empirical data in a way, which makes possible theo-
retical interpretations. Since other disciplines like the empirical
research in medicine and biology are following similar tasks, it is
not surprising, tha£ in those fields similar methods have been developed

by authors, we are in communication with.

8 . . ) i
%ggxer concerning this matter is now being prepared by Ch. Harrix of ‘the STUDIA.
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5.2 Main-Plane-2Analysis

In a quite new field where there is no mature theory, we have to be-
careful in deriving hypothesis from empirical data. The best way to
cope with this difficulty is a redundancy in a wealth of empirical ob-
servations. Here a difficult question arises: How to handle the mass
of data? STUDIA developed a new formal method of multivariate analysis,
the Main-Plane-2Analysis, which facilitates the theory-building on a
large empirical data baseg). The results of M-P-Analysis plotted gra-
phically show clearer the relationships between hard and soft variables.
Long arrows represent variables which are explained with a high corre-
lation by the eigenvectors of the plane. If two long vectors are paral-
lel then they are correlated. Three long non parallel vectors are in a
multiregressional relationship. Short vectors have bigger residuals to
be explained by variables usually not in the plane. Knowing this formal
relationships it is possible to derive from the main-plane heuristic
hypothesis with a high probability not to be fakified in detailed inve-
stigations. On this basis interesting mechanisms between soft and hard

variables were found.

There are different main-planes which are related to certain issues:
One main plane is related to the issue policy and social psychology,
another to the issue of economy and institutional structures etc. The
investigation of the relationship between the main planes needs spe-
cial studies on the basis of canonical correlations. These studies show

the interrelations of the different issueslo).

gkbiuAnalysis can be described from two approaches, factor analysis and Cholesky-

factorization. Factor analysis and M-P-Analysis are loocking for (n-k) dimensional
spaces in the n-space. M-P-Analysis limits the dimension (n-k) to 2 or 3 and is
looking for different 2-or 3-dimensional spaces. Each space respectively main-plane
explains a subgroup of the whole sample of variables. This subgroups and the inter-
relations of samples in it can be understood as issues, it means as subproblems.
Cholesky-factorization transforms the correlation matrix to find sub-matrices along
the diagonal of a matrix, while M-P-Analysis does not transform the whole correla-
tion matrix but calculates the eigen values of subgroups of interdependent variables.
Advantages of M-P-Analysis: The results plotted graphically stimulate theory-building;
a very flexible step-by-step approach in a dialogue with the camputer; well defined
levels of significance. ' B .

10) por Getails see W. Baaske: 'Main Plane 2nalysis - Simple Structures in a Wealth

of Variables', in: J. Millendorfer: 'Kranke Riesen-Gesurde Zwerge?',6 STUDIA,

Laxenburg, 1983.
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5.3 Cluster Inversion

The essential point of main plane analysis as opposed to factor

1D is, that it systematically selects

analysis and the biplot method
groups of variables according to the criterion of a maximum of linear
dependency. A second method that STUDIA has developed is also based

on a systematic selection of variable: the so-called cluster inversion.

The cluster analysis known so far, to describe it in a simple way,
divides a sample, with respect to some set of variables, into subgroups
such that subgroups are homogeneous within but different among them- |
selves. means the task is to find homogeneous subgroups basing

on given set of variables.

Cluster inversion reverses this approach and it starts from given
subgroups of a sample, and look for variables which in consequence lead
to these subgroups. This method is currently applied by STUDIA to exa-
mine structural changes, e.g. to define characteristic difference bet-
ween regional groups like Latin America, countries in North Africa and
South East Asia. One can apply variables obtained by cluster inversion
also to a mainplain analysis. The result of such a combination of clu-

ster inversion and main plane analysis is illustrated by diagram 1O.

Diagram 10 jillustrates main plane of variables that classify, res-
pectively discriminate the region of Latin America, the countries of
the Middle East and North Africa. The variables are partly of democra-
phic nature like birth-rates, death-rates, male-female ratios, urbani-
sation etc. Others are monetary variables like e.g. money circulation
per GDP, money supply per currency reserves etc. Still others consists
of conventional economical variables like growth rate of trade as per-
centage of GDP, fatio of private and govt. consumtion and others. With
the help of mainplain analysis we currently examine which
variables,relevant for the structural changes,lie in this mainplain.
By this the differences of driving and retarding forces for structural
changes in Latin America and in countries of the Middle East in North

Africa can be investigated.

11)see: K.R.Gabriel, G.Rave and E.Weber: 'Graphische Darstellungen von Matrizen durch
das Biplot', EDV in Medizin und Biologie 1/1976.
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We also can investigate which variables signify typical differences
that exist between industrial and developing countries. We then find
that not only economical variables explain these differences, but also
the so-called 'soft variables', measurements that do not suit immedia-
tely to the notion of economical measurements but are of economical
relevance. Specially the motivation factors measured by Geert Hofstede
show great significance. In diagram 11 we show the relation of the
qualification of exports and imports according to information intensive
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labour ('brain export') and motivation factor: 'power-distance' accor-
ding to Geert Hofstede. Industrial countries and developing countries
form a cluster. The group of countries that have a higher 'brain
export' has a lower average power-distance-index, i.e. a lower distance
between the hierarchical levels. This gives weight to the thesis, that
a more efficient social information processing needs a somewhat more
cooperative way of leadership than is applied in the old patriachical
style. These belong to the driving and retarding forces of structural
change, since they influence the possibility to specialize on 'brain-

export' in the international division of labour.
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5.4 Mainplane Reflecting the Structural Change

Empirical investigations, which STUDIA has made into the structure
of sectors of all countries have proved the fact, that developing
countries specialize in low labour-gqualified sectors, whereas indust-
rial nations specialize in qualified labour sectors. We can des-
cribe this structural change by the help of a mainplane. If we order
the sectors according to the qualification of labour (see diagram3 ),
we can represent the situation of developing countries, threshold-
countries as well as industrial countries according to the structure
of sectors in a mainplane, in which the different sectors are fixed.
This has been illustrated in diagram 12

gwit?®

rlaﬁa
1978

'Dévelébidg Cbuntry

Diag.12: Mainplane reflecting the structural change
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The rdeviation of a country's structure of sectors from the average
structure of all countries can be found by projection of the sectors
onto the variable that represents the country. The projection of sec-
tors onto the variable of an industrial country shows a structure in
which highly qualified sectors dominate. In case of developing countries
low qualified sectors dominate. Threshold countries have a structure
of sectors, in which not only low qualified sectors but also medium
qualified sectors have a bigger share. Structural change is demonstra-
ted in the mainplane by turning the vector of a country in the clock-

wise directionlz)

. The speed of structural change is signified by the
speed of the angle. The structural change of Switzerland, presented in
diagram 3 corresponds with the turning of the vector of Switzerland in
the mainplane described above. This turning on the other hand corres-
ponds with the changes of the above mentioned variable 'qualification

of labour' of this very stretch of time.

The structural change in industrial countries which can be repre-
sented by turning the vectors in the mainplane of structural change
goes together with a contraction of the sectors with low-qualified
labour and constancy or growth of the sectors with high-gualified la-
bour. Inquiries in which countries have been compared show, that in
some industrial countries certain sectors deviate from this rule. This
can be explained by protectionism in these sectors, mainly steel and
motor-car industry. The deviations can be considered to be measure-
ments of protectionism.In developing countries sectors with low-quali-
fied labour grow, whereas the highly qualified sectors are not yet de-
veloped. Threshold countries which have advanced relatively far, record
the highest growth in sectors of medium-qualified labour. Here alsoc we
can find deviations which signify a structural policy below the optimum.
The sectors with the highest and lowest qualification define the grea-
test difference of growth within the sectors, with opposite signs in
industrial and developing countries. Threshold countries may not have
differences of growth rates in these extreme sectors: low qualified
sectors may still be growing, while sectors with a high qualification

have already started to grow.

12)The turning of vectors in a mainplane has been described for a different conten-

tional application in J. Millendorfer: 'Long Waves in a larger Context', Procee-
dings of the conference 'Long Waves, Depressiomsand Innovations, Florence, Oct.
1983.
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The mainplane of structﬁral change can be applied to show the tem-
poral development of a country as well as signify the differences of
countries in a cross-section. Due to thée individual deviation of a
country's development from the general rule, which depends on the
cross-section of countries, there will be differences between the
mainplanes which describe the structure of single countries. These
differences refer to the differences of countries regarding their in-
dividual process of development. A structural mainplane of a country
thus enables the understanding of a country's situation within the

structural change at one glance.

The problem of 'driving and retardind forces of structural change
can now be understood in €the way, that in multivariate analysis such
variables are gathered that explain the change of the angle. One mea-
surement explaining this change is the variable ‘total gqualification
of labour of a country', mentioned above. We posses an abundance
of single observations tending in this direction which need yet to be

integrated into a general theory.

6. Recapitulation and Outlook

The empirical application of the wellknown term of marginal pro-
ductivity renders possible to develop new measurements of the gqualifi-
cation of labour in home economy and foreign trade. By help of these
measurements phenomena that are known in a qualitative way, like the
rise of a qualification gap between industrial and developing countries,
can be represented quantitatively and new perceptions referring to the
structural change can be obtained. These cover obstructions of innova-
tion by fixation on technologies which have been successful in the past,
mechanisms of regional development as well as a new set up for the com-
prehension of exchange relations in foreign trade. The measurements de-
rived from the marginal productivities thus show to be a key variable

to comprehend mechanisms of structural change.

Beyond the indicators connected with the marginal productivity of
labour, new formal methods which are mainly applied to the investiga-
tion of 'driving and retarding forces of structural change' proved

very successful. The complex connections of this topic can be struc-
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tured by these new methods, especially that of mainplane analysis and
the cluster inversion, in such a way as to find - according to the sim-
plifying principles in the economy of thinking - access to possibili-
ties of theoretical interpretation. It has already become clear that
apart from the conventional economic  variables,so-called 'soft varia-
bles' as structures of motivation, behavioural patterns and forms of
organisation essentially contribute to a classification of 'driving

and retarding'forces of structural change.
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Abbriviati:cns of Countries

A : Austria

ADN: Yemen Democratic
AFG: Afghanistan

AL : Albania

ANG: Angola

AUS: Australia

B : Belgium-Luxenburg
BD : Bangladesh

BG : Bulgaria

BH : Honduras

BOL: Bolivia

BR : Brazil

BRN: Bahrain

BUR: Burma

C : Cuba

CAM: Un.Rep.of Cameroon
CDN: Canada

CH : Switzerland

'CHI: China P.R.

CI : Ivory Coast

CL : Sri Lanka

CO.: Colombia

CR : Costa Rica

CS : Czechoslovakia

cy : Cyprus

D : Germany., Fed.Rep.of
DDR: German Dem.Rep.
DK : Denmark

DKO: Korea Dem.Rep.
poM: Dominican Rep.

DY : Benin

DZ : Algeria

E : Spain

EAK: Kenya

EAT: Un.Rep.of Tanzania
EAU: Uganda

EC : Ecuador

ES : El Salvador
ET : Egypt

ETH: Ethiopia

F : France

PT : Fiji

G : Gabon

GB : United Kingdom
GCA: Guatemala

GH : Ghana

GR : Greece

H : Hungary
HK : Hong Kong
HV : Upper Volta
I : Italy

IL : Israel
IND: India

IR : Iran

IRL: Ireland
IRQ: Iraq

IS : Iceland
J : Japan

JA
JOR:

KT :
LAO:
LB-:
LIB:
LSA:
LT

MAC:
MAL:
MEX:
MO :
MOC:

NEP:
NGU:
NIC:
NIG:
NL

NZ :
OMA:
PA :
PAK:
PE :
PI

PL
PY

RC :
RCA:
RCB:
RCH:
RG :
RGB:

RIM:

RO :
ROK:
ROU:

RWA:

SA
SF :
SGP:
SN :
SO :
SU

SUD:

Jamaica
Jordan
Cambodia
Kuwait
Laos
Liberia
Lebanon
Lesotho
Libyan Arab.Jamahiriya -
Malta

Marocco

Macao

Malaysia

Mexico

Mongolia
Mozambique

Malawi

Norway

Nepal

Papua New Guinea
Nicaragua

Niger

Netherlands

New Zealand

Oman

Portugal

Panama

Pakistan

Peru

Philipines

Poland

Paraguay

Quatar

Argentina

Taiwan .
Central African.Rep.
Congo

Chile

Guinea
Guinea-Bissau
Haiti

Indonesia
Mauritania
Madagaskar

Mali

Romania

Korea Rep.of
Uruguay

Burundi

Rwanda

Sweden

Saudi Arabia
Finland

Singapore

Senegal

Somalia

USSR

Sudan




TG
TN
TR
TT

SYR:

TCH:

Syrian Arab.Rep.
Thailand

Chad

Togo

Tunisia

Turkey

: Trinidad, Tobago
UAE:
USA:
: Viet Nam

United Arab.Emirates
Usa
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WAG:

WAL:
WAN :
YAR:
YU

Z2A
ZRE:

Gambia
Sierra Leone
Nigeria
Yemen
Yugoslavia
Venezuela
Zambia

South Africa
Zaire
Zimbabwe
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INTERDEPENDENCES BETWEEN THE ECONOMIES OF THE
NORDIC COUNTRIES

Osmo Forssell

Department of Economics
University of Oulu
Oulu, Finland

1. TRADE BETWEEN THE NORDIC COUNTRIES

Nordic countries (Denmark, Finland, Norway and Sweden) are small and rather
open economies. Their share of the world trade is only 5 percent. Hence it is
usual to think that the conditions of world trade determine the development of
these economies while their own effects on the world economy are small. However,
there are close links through trade flows of certain commodities between Nordic
countries as well as between these and other countries. Nordic countries also
compete with each other in the markets of the Third World Countries. Interdepen-
dence between the economies of Nordic countries is thus rather strong.

Bilateral trade flows can be considered as channels through which economic
impacts move from one country to another. These impacts may be due to economic
growth, development of economic structures, different kind of disequilibrium, and
economic policy measures. They have direct effects and repercussions, which
cause feedback from the importing country to the economy of the country from
which such developments emanate.

The changes in industrial structure due to changes in the commodity composi-
tion of foreign trade are important development trends in most economies today
and in future. The adjustment process of industrial structure affects foreign trade
and strengthens or weakens change in the comparative advantage of nationzl
economies or generally in the international division of labor. Their study-implies
that industries and trade flows are taken into consideration at a disaggregated
level.

Exports and imports are responsible for between 25-30 percent of GDP in the
Nordic countries. In intra-Nordic trade the share of imports in total trade varies
between 16 and 27 percent and of exports between 15 and 24 percent (Thage and
Jakobsen, 1983).

There are considerable variations between shares of commodities exported to
the other Nordic countries. Primary products have a rather big share in total
Nordic exports. It involves gas and crude oil (Norway), ores (Sweden), food (Den-
mark), wood products and paper (Finland, Norway and Sweden), iron and other
metals (Sweden, Norway). These commodities are traded only little between the
Nordic countries (10 percent), whilst manufactured commodities tend to dominate
intra-Nordic trade (30 percent).
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Table 2. Exports 1981 from the Nordic countries. Current Prices. Million US Dollars

Commodity Total Export share (%)
to the other
Nordic countries

Non-electric machinery 9551 21
Paper and Paper products 6695 11
Food products 5630 12
Crude oil 5413 3
Electric machinery 3991 26
Motor vehicles 3982 21
Iron and steel 3197 24
Other chemicals and plastic products 3029 31
Ships, oil rigs, etc. 2945 15
Petroleum products 2874 54
Other commodities 28780 23
Total 76087 20

2. ECONOMIC DEVELOPMENT IN THE NORDIC COUNTRIES

This description is based on a recently made comparative study on Economic
Growth in a Nordic Perspective (DOR, Sekretariatet, Copenhagen, ETLA, Helsinki;
IFF, Copenhagen; IUI, Stockholm; IOI, Bergen).

Sweden was industrially the most advanced of the Nordic countries in the
1950s. Finland was least advanced (measured according to the per capita output of
the manufacturing sector) but its manufacturing output has increased nearly twice
as much as that of the other Nordic countries during the 30 postwar years.

Even after the first oil crises Finland managed to surge ahead of the OECD
average. Denmark came close to the OECD average but Norway and Sweden came
behind (oil and gas production is excluded from manufacturing output.

Finland’'s export earnings are obtained more from basic industries (such as
forest industries) than is the case for other Nordic countries. The share of
engineering industries increases constantly. Denmark's exports are based on
agriculture, food industries and specialized engineering. Norway has its manufac-
turing base in the production and exploiting of hydroelectric power. Sweden’'s
base lies in diversified engineering industries and it also has substantial activity
in crude steel and forest industries. Denmark, Finland and Sweden have been shift-
ing away from their dependence on raw materials and basic industries.

Their dependence on an internationally competitive manufacturing sector is
increasing. Norway is becoming increasingly dependent on its oil and gas produc-
tion (50 percent of commodity exports). Nordic countries have built large public
service producing sectors (especially health, education, transport). Their share
of GDP lies above the OECD average. These countries also have internationally
high transfer payments from the public sector, which became prominent during the
70s. Capital spending patterns changed substantially in each country during the
70s.

Norway has invested considerably in oil-related activities. The long-run
problem is to transform its oil wealth into a more diversified industrial structure.
The ""crowding out effect’ makes transformation difficult.
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Table 3. Nordic production structures in 1980

1=
Denmark | Finland | Norway | Sweden e:;\rg::\y Eou;gpi v.S.
1) GDP, bilion $ 66.2 50.1 57.4 123.4 297.1 35078 | 25989
2; Inhabnants, mitlion 5.1 4.8 4.1 8.3 223 384.2 227.7
GDP, Nordic share,
3 per cent 22 17 19 42 100 .
4) GDP, percapita, s 12 929 10 479 14 045 14 851 13076 8 899 11 416
GDP, per capita
o average = 100 a9 80 111 114 100 68 87
6) Contnbutionto GDP
per cent
a) Agricutture, forestry,
fishing, mining and
qQuarrying 5 10 20* 4 5
b) Manutactuning 18 29 16 24 24
¢) Etectnety,
) construction 8 1 11 11 7
d) Traoe, transport
financing, etc. 45 37 38 35 45
e) Health, education, )
! transport and other =
pubiic intrastructure
activites® 13 12 8 11 —_
f) Public service
production, incl. (e) 22 15 14 25 13

E The figure tor Denmark is inciuded in d)
~ of which 15 percentage points are in oi! 8nd gas

Source: OECD, National Accounts

Finland is undergoing a transformation process from dependence on basic

industries to the development of engineering. Sweden went through this process
earlier.

Sweden has, at one and the same time, both crisis industries (basic industries)
subsidized by government, which have been prevented by policy makers from clos-

ing down, and other industries that have flourished or come to life (the technologi-
cal and commercial base has expanded strongly).

Denmark has a broad base of sophisticated but rather small firms in expand-
ing markets, moving the industrial structure away from its original dependence on
agriculturally related products.

The adjustment needs in the manufacturing industry are greater in Norway
and Sweden than in Denmark and Finland. Traditional export industries are located
in stagnating markets are are subsidized considerably. But these countries have
the wealth to do it. Danish and Finnish industry, at least to some extent, and a part
of Swedish industry have succeeded well in their post-oil crisis structural adjust-
ment. In Denmark and Sweden a significant reorientation of technologies and of

markets for existing firms occurred. In Finland adjustments have been made within
existing industries.

All the Nordic countries except Finland have reduced their investment ratios
in manufacturing relative to the OECD average since the first oil crises. This is
partly explained by the shift from the basic industries to more sophisticated and
less hardware-intensive industries, at least in Denmark and Sweden.

In their growth strategies, Denmark and Finland have emphasized more than
have Norway and Sweden, economic growth in the long term at the cost of a higher
rate of open unemployment in the short term. Norway and Sweden have kept their
unemployment rate low by subsidizing production in industries weakened by crisis.
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Three policy strategies may be observed in industrial policy and allocation
efficiency:

1. Wage and salary equalization with a consequent inability of the labor
market to move labor by wage signals.

2. Designing the structure of industrial support programs.

3. Switching the consumption pattern towards less import-intensive con-
sumption.

A natural question is now whether there is a local Nordic policy solution. The
prospects for growth in the international market are only very small. Can coordi-
nated Nordic macro demand management create the desired local effects in the
Nordic countries?

A return to broad-based economic growth in manufacturing is currently not to
be expected in Norway and Sweden, should world demand happen to switch on to a
faster growth path than can be assumed. This suggests that Nordic macro demand
management alone is not efficient enough for these two countries. Denmark and
Finland have a slightly better outlook for the future.

Inefficiencies in the allocation processes and slow international market
growth may be considered as causes for Nordic economic stagnation. The Nordic
countries today face strong competition in international markets. The future
development of markets is difficult to predict.

Flexibility in structural adjustment is therefore necessary. The Nordic labor
market allows free movement between countries but the Nordic capital markets are
more regulated than in most industrialized countries. This may have led to an
inflexibility of structural adjustment and lower intra-Nordic industrial coopera-
tion. The regulated Nordic capital markets may have a built-in bias in the alloca-
tion process. Regulation to some extent may prevent intra-Nordic specialization
and division of labor and direct industrial cooperation with non-Nordic countries.
On the other hand the loosening of the regulation of capital markets may lead to
unexpected disturbances in national economies and to missed opportunities for
making national economic policy. Analyses and studies should be done that take
into consideration close links between the Nordic economies.

NORDHAND MODEL SYSTEM!

The NORDHAND model system consists of four national models and a trade
model. All the national models are different in structure and classification. Simi-
lar characteristics are the use of disaggregation of production activity and the
use of an input-output framework as a core of the model. The trade model links
national models together. Classifications and estimates used in the trade model for
commodities and countries must be adjusted with classifications and estimates of
imports and exports of the national models when the whole system is used for ana-
lyses. This adjustment system is described by Figure 1.

National models are at first used to estimate imports demanded by national
economies. Exports are then either exogenously evaluated or calculated by the
models if they have export functions. These estimates include intra-Nordic
exports and exports to other countries. The iterative process in the trade model

1The model system is described in greater detail by Forssell and Karrymaki,1984.

2F’aal Sand and Gunnar Sollie, Technical description of the NORDHAND Model System. Paper
presented to the Input-Output Task Force Meeting, IIASA, Laxenburg, Austria, 29
September-1 October 1983.
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Figure 1: The NORDHAND Model System
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is started using import figures estimated by the national models. The trade model
calculates intra-Nordic exports and these estimates are compared with those ori-
ginally used in the national models.

When discrepancies are unacceptably large, the estimates of intra-Nordic
exports calculated by the trade model are used for recalculating imports by the
national models. These figures are substituted for those used in the preceding
iterative step. The iterative process continues until discrepancies between the
estimates of the trade model and the national model for intra-Nordic exports are
sufficiently small.

set-up of model

/ experiment\

FIN SCENARIOS
CASE “— __| DEN —
STUDIES ' _x
NORD- -
g 1
HAND /
\\. /
N 1 /
\\ NOR SWE /
N /
N /
~ <
detailed des- /

— — — S— o —

cription of results

Figure 2: Scenario analysis in NORDHAND Model. The broken line describes the
results of model calculations, the continuous line shows the specific assumptions
and exogenous factors in each analysis.

Figure 2 includes three techniques that can be integrated in a multi-
country—multi-commodity model system: economic modeling, case studies and
scenario analysis. The scenarios form a super structure of the system. In
scenarios the researchers or national economic decision makers, planners, etc.,
can express their neutral, conflicting or normative opinions about the future
development of the whole economy or some specific sectors. In connection with a
detailed model system the outcomes of different assumptions can be compared both
at aggregate and disaggregated levels.

Some important areas of application for the NORDHAND model system are
listed below:

a) The analysis and prognosis of the effects on the development of world
economy of the structural changes in intra-Nordic trade under different
assumptions.
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b) Simulation of the effects on foreign trade flows due to various policy
measures in one or more of the Nordic countries.

The trade model described here is the first version of the NORDHAND model
system. It is a pure quantity model and it includes only the bilateral trade flows
between Nordic countries while the rest of the world is treated as a whole. The
Model system is planned to be expanded along the following lines:

a) The market share functions and price relations are incorporated in the
trade model.

b) The treatment of the rest of the world is developed further in order to
make the model system more comprehensive.

c¢) The national models are harmonized in order to get a simultaneous solu-
tion of the trade model and all national models.
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GROWTH AND TECHNOLOGY:
INTERDEPENDENCE BETWEEN
TAIWAN AND JAPAN

Mitsuo Saito and Ryoichi Nishimiya

1. INTRODUCTION

It is well known that Japan enjoyed a very high rate of economic growth dur-
ing the 1960s; the average annual growth rate of GNP was about 10 percent.
Within a period of twenty years Japan rose from being a developing country where
the per capita GDP was 462 US dollars in 1960 to a developed country with a per
capita GDP of 8,627 US dollars in 1979. It is interesting to note that high economic
growth of this sort has recently also occurred in several other East and Southeast
Asian countries, such as Hong Kong, Singapore, South Korea, and Taiwan. As
shown in Table 1, the average annual growth rate of real GDP of these newly
industrialized countries (NICs) was B.8 to 10.4 percent before the oil crisis, and
even after the oil crisis it was 7.3 to 9.6 percent; only in the case of Japan was it
significantly lower (3.6 percent). It is important to note that all these countries

have the following three features in common:

(1) They are relatively poor in natural resources, such as oil, coal, and
metal ores. This implies that the advantage of natural resources is not a

necessary precondition for high economic growth.
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TABLE 1. The Growth of GDP of East and Southeast Asian Countries,

1960-73.
Average growth rate Per ocapita GDP Per capita GDP (percentage of
of real GDP (%) (US dollars) US value)

1960-73  1873-79 1960 1873 1960 1973
Hong Kong 9.0 8.6 348 3809 12.4 35.3
Japan : 10.2 3.6 462 8627 16.5 80.1
Korea, Republic of 8.8 9.6 150 1613 5.4 15.0
Singapore 10.0 7.3 430 3829 15.3 35.5
Taiwan 10.4 8.3 153 1868 5.5 17.3

(2) They are open to foreign countries, in the sense that they are able to
freely introduce scientific knowledge and techniques, and to import and

export goods and services.
(3) They can draw upon abundant and well-disciplined labor forces.

One might argue that these three features have enabled the countries con-
cerned to realize high economic growth through two mechanisms: borrowed tech-
nology on the supply side and wide foreign markets on the demand side.! It is quite
natural that the rate of technical progress will be much faster in a country that
introduces existing technology from abroad than in one that is exploring it for the
first time. In a developing country, the level of technology can be high due to
imported or borrowed technology, while the wage level remains very low. If a
developing country succeeds in introducing foreign high technology for the pro-
duction of a given commodity, e.g. a textile, and in acquiring a certain level of
~capacity for producing the commodity using this technology, its production costs
will be very low compared with those in a developed country where the wage level
may typically be ten times as high as in the developing country. The foreign
demand for the low-price commodity from the developing country will be very

1S. Kuznets emphasizes ""the existence of a technological backlog, the exploitation of
which could generate accelerated advance elsewhere” in discussing conditions for strong
economic performance in an LDC. He also writes that "given the power of modern technolo-
gy and effectiveness of modern trade ties, the potential growth of an LDC should only
moderately be constrained by scarcity of natural resources, or by scale problems because
of smallness of the {nternal markets.” S. Kuznets, Modern Economic Growth and the Less
Developed Countries, a paper presented at the Conference on Experiences and Lessons of
Economic Development in Taiwan, held in Taipei in December, 1981.
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strong. Keeping pace with the increase in production capacity for the commodity,
exports will continue to grow very rapidly, until the wage level of the developing
country approaches that in the developed country. This sort of rapid growth in
export demand will continue to be a strong driving force behind the economic
growth of the developing country. It is true that this pattern, which has been dis-
cerned very generally in the so-called NICs during the last twenty years, has very
important policy implications for development strategy. But several negative
aspects must also be noted: social and economic maladjustments accompanying very
rapid industrialization, environmental deterioration, and trade frictions due to the

rapid growth in the exports from developing countries to the developed ones.

An example of the last type of problem arose between Japan and the United
States during the 1960s and 1970s because of the rapid expansion in Japanese
exports of textiles, steel, electronic appliances, and cars. Recently, similar trade
frictions have arisen between Japan and Taiwan, and between Japan and South

Korea.

The main purpose of this study is to make an econometric analysis of the
underlying pattern of high economic growth. More specifically, we attempt to make
a quantitative assessment of the contribution of borrowed technology to the recent
rapid growth of the Taiwanese economy, and also to analyze quanut;at.ively the
recent trade friction between Taiwan and Japan. The procedure followed is first to
construct an econometric model of Taiwan, then to make a comparison of growth
patterns between Taiwan and Japan on the basis of econometric models of both
economies,? and finally to study the trade friction between the two countries by
linking together the two econometric models through export and import functions.
Section 2 describes the main features of the econometric model of Taiwan, and
discusses the implications of 1t.§ estimated results. Section 3 is devoted to testing
the explanatory power of the model for the past performance of the Taiwanese
economy and examining its dynamic properties. Section 4 links the Taiwanese and
Japanese models and then tests the explanatory power of the linked models and
examines their dynamic properties. Finally, Section 5 presents a simulation study

zI'he econometric model of Japan is described in a companion IIASA Working Paper, The
Causes of the High Economic Growth of Japan , published in 1985 by the International In-
stitute for Applied Systems Analysis, Laxenburg, Austria.
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of the impact of technological progress within one country on the economic perfor-

mance of other countries as well as the impacts on the domestic economy.

2. MAIN FEATURES OF THE TAIWANESE MODEL

The model is essentially an annual aggregative model of the Keynesian type,
whose sample period is 1960-81. The equations and variables of the estimated
model are listed in the Appendix. In general, the method of estimation is ordinary
least squares. R? is the measure of goodness of fit adjusted for degrees of free-
dom; and D.W. is the Durbin-Watson statistic. The figure in parentheses below
each regression coefficient indicates its ¢-value. Some of the equations are
estimated by the Cochrane-Orcutt iterative method, where p is the serial correla-

tion coefficient of the first order in error terms.

The first important characteristic of the model is the disaggregation of
exports and imports, which enables us to deal with the trade relationship between
Taiwan and Japan. Imports are then disaggregated into imports from Japan and
those from countries other than Japan. Imports from Japan are further disaggre-
gated into six items: (1) food and agricultural products, (2) chemicals, (3) textiles,
(4) metals, (5) machinery, and (B) others. These imports are mainly explained in
terms of the GDP of Taiwan, relative prices, and the level of capacity output of
Taiwan (see egs. (2.1) to (2.6)) The level of capacity output, representing the
effect of import substitution, is calculated from the estimated production function,

as explained below.

Imports from countries other than Japan are disaggregated into (1) fuels and
(2) nonfuels. These are also explained in terms of the GDP of Taiwan and relative
prices (eqgs. (2.11) and (2.12)).. There is a slight statistical discrepancy between
the sum of disaggregated imports from Japan and the total import from Jépan,
MGJPMO, since the former is based on MITI trade statistics from Japan and the
latter on trade statistics from Taiwan. The two figures are intercorrelated
through a statistical equation (eq. (2.19)). The sum of commodity imports from
Japan and nonfuel commodity imports from countries other than Japan is the total
nonfuel commodity import, MO - PMO, (eq. (2.18)), and the total commodity import
and service imports add up to the imports of goods and services derived from the

national income account, M, (eq. (2.14)).
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Commodity exports are also disaggregated into exports to Japan and those to
countries other than Japan. Exports to Japan are further disaggregated into (1)
food and agricultural products, (2) chemicals, (3) machinery, and (4) others. The
main explanatory variables for such exports are the GNP of Japan, relative
prices, and the level of the capacity output of Taiwan (eqs. (2.7) to (2.10)). The
second of these variables is introduced to take into account the fact that the capa-
city level may impose limits on the maximum amount of Taiwanese exports. A
greater part of item (4) is textiles. Therefore, in the estimation of eq. (2.10) we
‘used an estimate of 0.64 for the 1on_g-run elasticity of exports of this item with
respect to the GNP of Japan; this estimate is the result of the calculation 1.26 X
0.79 x 0.64, where 1.26 and 0.79 are, respectively, estimates of the elasticity of
consumer demand for textiles with respect to total consumption and the elasticity
of total consumption with respect to personal disposable income, both of which
were obtained from a cross-section study, and 0.64 is the ratio of personal dispos-
able income to GNP.

Exports to countries other than Japan are explained in terms of the worild
trade index, relative prices, and the level of capacity output of Taiwan (eq.
(2.13)). In the same way as for imports, egs. (2.21) to (2.24) are identities and sta-
tistical discrepancy e_quat.ions. by which individual export items add up to exports

of goods and services derived from the national income account, X.

The second significant feature of the model is the system of price equations
that relates the growth of exports and imports to the cost structure of domestic
Taiwanese products. Corresponding to the disaggregation of imports, industry as a
whole is disaggregated into eight industries: (1) primary, (2) food, (3) textiles, (4)
chemicals, (5) petrochemicals, (6) metals, (7) machinery, and (8) construction, util-

ities, and services.

Using the framework of input—output analysis, we may write the price—cost
relationship of industry i as:

8 \
P = YA A)P; + DE)PI+LCA)W + P(i)P, +S(E )P, (A.1)
i=1

Here Py, W, and PI are, respectively, the price for industry i, the wage index, and
the deflator for investment goods; 4(7.1), LC(t), D(i), T(i), and S(i) are material

input coefficients, labor input coefficients, the depreciation ratio, the indirect tax
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ratio, and the surplus ratio, respectively. The coefficients, which represent the
technical and institutional structure of each industry, are adopted from the
Taiwanese input—output table for 18976. By solving each equation with respect to
P,, we may express the price of domestic product i as a function of the prices of
other products and the wage: '

| 8
PD=(YA(.i)yPy +DE)PI)/ (1 —A(i.i) —=T({E) —S(®))

J=1
Jmt

+LC@EAYW)/ A=A, i) —-T@{) -S@)), (A.2)

where P;D is the price of the domestic product. This equation 1mplies't.hat. the
cost of product ¢ consists of two parts: the nonwage part (the first term on the
right-hand side) and the wage part (the second term). Let us denote the former by
P,I0, as shown in eq. (4.2). The elasticity of P;D with respect to P, JO in the base
year, when P; = 1.0, is calculated as

(iA(j.i) +D())/ (L —A@,i) —=T@{E) —5()) (A.3)

E
In eqgs. (4.3), (4.6), (4.7), (4.8), and (4.10) the coefficient of InP,;JO is set at the
value given by formula (A.3) from the 1976 input—output table. On the other hand,
taking into account the distinct declining trend in LC(i), we introduced the
reciprocal of the labor productivity of industry as a whole into eqgs. (4.3) to (4.10)
as a variable representing the secular movement of the labor input coefficient of
industry 1. In this procedure we assume that there exists a stable relationship
between the growth rates of labor productivif.y in industry as a whole and in the
individual industry i.

The price as a cost item, or the purchasers’ price, P;, will be defined as a
weighted average of the prices of the domestic product, P;D, and the price of
imported goods, P; M (eq. (4.1)). The latter is also defined as a weighted average
of the import price from Japan, PMJ,; -RATE, and the import prices from countries
other than Japan, PME and PMO (eqs. (4.27) to (4.34)).
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The deflators of individual components of final demands, PC, etc., are related
to a variable defined as a weighted average of the individual industry prices,
PCIO, ete. (eqgs. (4.12) to (4.18)), where the weight is calculated from the relative
share of each industry’s output in the relevant final demand (eq. (4.11)).

Export prices, FX;, are explained in terms of the price of the industry
corresponding to each export item (eqs. (4.17) to (4.20)). Import prices from
Japan, PMJ;, are determined by the wholesale price index of industry as a whole in
US dollar terms, PWHIJ RATJ (eqs. (4.21) to (4.26)); we assume that there exists a
'stable relationship between the trend of the price for industry as a whole and
those for individual industries. Under the same assumption, the wholesale price
index for each individual industry is related to that of industry as a whole (eqgs.
(J.1) to (J.4)).

The third important feature of the model is that the supply side of the econ-
omy is represented by a production function of the CES type:

GDPM = [6,(T-L)™® + 6,KIF ™ + 6,ME ™ + 6, MO~%]1/ % (A.4)

where an output variable, GDPM, is the total supply, i.e., GDP plus imports, and L,
KIF, ME, and MO are labor input, capital stock, fuel imports, and other imports,
respectively; 6, and ¥ are parameters and the elasticity of substitution is
171 + ¥). Technical progress of a labor-augmenting type is allowed for by a
trend variable . We assume that the level of technical knowledge is expressed by
an index, exp (At), where ¢t is a time trend, and that the level of embodied tech-
nique in existing plant and equipment at time ¢, T;, is represented by a weighted
average of exp (At) over the preceding ten years, where the weight is new invest-
ment over the same period (eq. (5.1)). Cost minimization under eq. (A.4) gives us a
set of four log-linear marginal productivity relations, each of which has a dif-
ferent constant term but a common elasticity of substitution, o. Pooling the pro-
ductivity and price data for four inputs yields the estimated results in eq. (5.1),
where the whole sample period is divided into two periods: before and after the oil
crisis. Eq. (5.1) has the smallest residual sum of squares among the equations
obtained by assigning to A various values within a plausible range. Estimated
results show that the average annual rate of progress in available technical
knowledge, A, is 7 and 6 percent per year for the years 1862-69 and 1974-81,

respectively, while the elasticity of substitution, about 0.4, is almost the same for
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both periods.

Capacity output is defined as the value of GDPM obtained by substituting labor
force LFE for L in the estimated version of eq. (A.4) (namely, eq. (5.2)).

Since GDPM is the output of the whole economy, labor input must include seif-
employed and family workers, NU, as well as employees, NW. In view of the large
differe