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COMMISSION Brussels, le 29 Juin 1990.
OF THE EUROPEAN
COMMUNITIES

Directorate-General
Internal market and Industrial Affairs

INFORMATION NOTE

Subject: Panorama of EC Industry 1990

I am sending you, with great pleasure, a copy of the PANORAMA OF EC
INDUSTRY 1990 - the second edition of the annual report on the state of the
Community industry. This report has been prepared with the professional and
industrial associations who represent industry at the European level and covers 168
sectors of manufacturing and service industries.

The English and German versions are currently available. The French will be
available in July and Italian and Spanish shortly thereafter.

Work on the 1991 edition has already started and we would be grateful for your
suggestions and improvements. ’

I hope that you will find this Panorama useful.

i.i {
fR. Perissich

VA

The English, French and German versions are currently available. The
other languages (Italian and Spanish) will be published shortly. All
versions can be ordered from the Office for Official Publications of
the European Communities or from its sales offices in your country.

Rue de la Loi 200 B-1049 Brussels - Belgium - Telephone direct line 23..... Telephone exchange 235 1111
Telex COMEUR B 21877 - FAX 235 0126 / 235 9386 - Telegraphic address COMEUR BRUXELLES
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PANORAMA OF EC INDUSTRY 1990 — ERRATA

Page 27, Table 1A should read as follows:
Table 1A

Ranking of major EC sectors by output and employment, 1988 (1)

CO-55-89-754-EN-C

NACE Output Employment

Code (million ECU) Rank {1000) Rank
50 Building and civil engineering 412600 (2) 1 8 447 1
41 Food and drink 331232 2 2208 4
25 Chemicals 263 983 (3) 3 1678 7
35  Motor vehicles, parts and accessories 206 714 4 1815 6
32  Mechanical engineering 190 977 5 2344 3
34  Electrical engineering 187 816 6 2391 2
31  Manufacture of metal articles 145 511 7 2123 5
22  Production and preliminary processing of metals 125814 8 920 11
43  Textile industry 84 300 9 1548 8
48  Processing of rubber and plastics 80710 10 981 9
24  Manufacture of non-metallic mineral products 80 140 11 977 10
36  Other means of transport 59715 12 784 12
33 Computer and office equipment 39878 (4) 13 239 (4) 15
75  Air transport 24 725 14 259 14
13  Crude oil and natural gas 22700 15 95 17
37 Instrument engineering 20 381 16 309 13
23  Extraction of other than metalliferous and energy-producing minerals 9761 17 128 16

(1) The rankings are based principally on Panorama sectoral data; wherever this was not possible, Eurostat (Inde data base) estimates were

used to complete the table.

(2) Estimated 1987; excluding Greece.
(3) Turnover; excluding Greece.
(4) Excluding Greece and Portugal.

Source: Industry Associations, Eurostat (Inde, Sec1).

Page 58, ‘million’ should read ‘billion’.

Page 76, Table 6, ‘1980’ should read ‘1980 with SWTS’ and ‘1987 should read ‘1987 SWTS

and VWTS".
Page 96, Table 17, ‘billion USD’ should read ‘billion ECU’.
Page 138, Table 7, ‘10 million USD’ should read ‘in million USD".

Page 143, below the attribution it should read: ‘Paper originally prepared for the Task Force

on the Environment and the Internal Market — DG XI.

Page 1-32, Table 7, ‘fixed’ should read ‘refined’.

Page 1-62, Table 2, last column, ‘112.5" should read ‘1 125.0°.

Page 3-14, right-hand column, ‘406.6 mm’ should read ‘406.4 mm’.

Page 8-3, Table 3, under ‘1982’, ‘Exports extra-EC Index’ should read ‘125"
Pages 8-4 and 8-10, The photo credit should read ‘AKZO".

Page 8-31, below the attribution, the telefax number should read ‘(32 2) 230 14 09°.
Page 8-42, Table 1, for ‘The Netherlands’ the figures should read, left to right, ‘142°, ‘148’,

‘9’ and ‘10’



Page 8-43, Table 2, for ‘The Netherlands’ the figures should read, left to right, ‘109°, ‘114’,
“7” and ‘8.

Page 10-45, right-hand column, third paragraph ‘Gunfas’ should read ‘Grundfos’.

Page 11-18, last paragraph, fifth line ‘power supply’ should read ‘power transformers
supply’.

Page 11-27, Figure 2, the legends to the symbols are reversed and the line beneath should
read ‘The production share is not available for Greece and Portugal’.

Page 11-38, the attribution should read

‘Eurobat: Association of European Accumulator Manufacturers
and

Europile: Association of European Dry Battery Manufacturers
Address: Waisenhausplatz 25, PO Box 5032, CH-3001 Bern

Tel: (41) 031 22 87 81; Telex: 911 407; Telefax: (41) 031 21 19 58".

Page 11-43, first paragraph, fifth line ‘the acquisition of Whirlpool (US) by Philips.’ should
read ‘the acquisition of Philips Major Appliance Operations by Whirlpool.’

Page 15-2, Table 2, under ‘1988’ for ‘Production in constant prices EC’ the figure should
read ‘335 578’ and for ‘Index’ ‘109.9".

Page 16-22, the NACE code should read ‘442.2°.
Page 17-7, right-hand column, first paragraph, ‘5.2 million’ should read 5.2 billion’.

Page 18-6, Table 3, for ‘USA’ in 1991, and ‘Japan’, from 1989 to 1991, the index of produc-
tion in current prices is not available.

Page 19-7, right-hand column, second paragraph, third line, ‘1995” should read ‘95°.

Page 19-17, The attribution should read

CEPAC: The European Confederation of Pulp, Paper and Board Industries
Address: 1, Rue Defacqz, B-1050 Brussels

Tel: (32 2) 534 10 10; Telefax: (32 2) 534 14 24°.

Page 20-13, second line, ‘41 billion’ should read ‘47 billion’.

Page 25-8, last paragraph, eighth line, ‘191" should read ‘1191’ and, thirteenth line, ‘10’
should read ‘70’.

Page 26-19, Figure 1, ‘Turnover (million USD)’ should read ‘Assets (billion USD), 1988,

Page 27-17, the attribution should read
‘Union Internationale du Notariat Latin
Address: Buenos Aires, Callao 1542, Argentina’.

Page 27-23, the attribution should include ‘Telefax: (32 2) 646 05 41°.

Page 28-27, the attribution should read
‘ESIF: European Services Industries Forum
Address: Zeepstraat 55, B-2850 Keerbergen
Tel: (32 15) 51 70 80; Telex: 65525,

Page 30-14, right-hand column, eighth paragraph, last line, ‘Geisco’ should read ‘GSIECO’.



Message from
Jacques Delors

President of the Commission
of the European Communities

The completion of the internal market by
1992 will have a profound effect on
Europe’s industrial activity, in particular by
improving efficiency and productivity
throughout. Community policies contribute
to this process by removing numerous
unnecessary barriers. Business contributes
by grasping the resulting new market oppor-
tunities, by adapting to the changed
environment and by constantly improving
quality and service.

In order to evaluate how each industrial
sector is affected by the integration process,
the basic facts relating to them must be
available.

With this need in mind, the Commission published the first edition of the Panorama of EC
Industry at the end of 1988. The success of that first edition and the many positive reactions it
received, convince me that it was not only an extremely useful document but that it answered a
real and urgent demand. It is clear that with the Panorama we have succeeded in setting down
the basic facts of European industry and in providing the comprehensive up-to-date picture so
much needed.

In addition to its fundamental role of presenting information, the Panorama has played a part
in increasing awareness of the existence of the Community market in industrial and labour
circles and in the mind of the general public. Many representatives of industries involved in
the production of the Panorama admitted that this had led them for the first time to ‘think
European’, in terms of the Community market as a whole, not yet fully integrated but pro-
gressing surely and rapidly in that direction.

Our attitudes towards the impact of human activity on the environment are undergoing radical
change as concern about the future state of the earth is mounting. The issue demonstrates per-
haps better than anything else the way in which nations depend on one another and their
common interest in cooperative effort. I am therefore particularly pleased to note the attention
given to the inter-relationship between environmental issues and industrial production in this
Panorama.

Looking at this updated and extended edition, I am confident in predicting that the Panorama
of EC Industry will fast become the key yearly reference on industrial activity in the
Community.

Jacques Delors
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Preface by
Martin Bangemann

Vice-President of the Commission
of the European Communities

The completion of the internal market
means that European industry will at last
have the large domestic market which it
urgently needs to be able to perform suc-
cessfully all over the world.

The internal market will increase competi-
tion both between European operators and
with new competitors from third countries,
as the internal market, rather than resem-
bling a fortress, will in fact be open to
everyone.

European firms will benefit: uniform tech-
nical standards and the abolition of costly
border controls will result in substantial
reductions in costs. Even more important,
however, is the fact that the internal market will generate new forms of growth, the presence of
which is already noticeable.

Firms in all Member States are busy preparing for the 1992 deadline by increasing investments
and establishing forms of transnational cooperation.

The Panorama of EC Industry is designed to make analysis of future market trends easier for
many branches of industry by providing detailed, up-to-date information. It is thus a great
pleasure for me to present an enlarged second edition portraying an industry which can look
to the future with confidence. Awareness of the new opportunities for growth means that there
are good grounds for such optimism, but it is impossible to make the right decisions without
correct information. This is where the new edition of the Panorama of EC Industry can make a
major contribution.

Martin Bangemann
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Introduction by
Fernand Braun

Director-General for the
Internal Market and Industrial Affairs

When my services embarked on the project
to produce a Panorama of EC Industry we of
course believed that there was a pressing
need for such a document. I am pleased to
say that the interest expressed in the publi-
cation by professionals and the general
public has exceeded our most optimistic
expectations. Ten thousand copies were sold
and the positive reaction received from all
sides confirms our belief that the Panorama
is a useful source of information on Euro-
pean industry.

Industry has evolved and conditions
changed since that first edition, so we are
faced with the need to modify the presenta-
tion and add new information. In conse-
quence, industry and many Commission services have collaborated closely in producing this
1990 edition which is not only revised and updated but is also more comprehensive and com-
plete than the previous one.

I have no doubt that this new edition will, like the previous one, prove useful for all those
interested in the structure and the development of economic activity within the Community. I
am particularly happy to note that this second edition is, in response to widespread demand,
available in more Community languages. In addition to the English edition, there are French,
German, Italian and Spanish versions. As a result, a much wider public will gain access to the
information, benefiting in particular small and medium-scale enterprises.

Among the additions to last year’s edition is a section dealing with the implications for
industry of environmental concerns, a more systematic comparison of the Community’s posi-
tion with that of the USA and Japan, forecasts for the 30 sector aggregates represented in the
book and additional data on major companies. The number of industry sectors covered has
gone up from 140 to 165. Particular improvement has been achieved in the area of transport
services where, despite the difficulties in gathering information, five sectors have been added,
thanks to the help of the Commission services concerned.

This edition was produced in basically the same manner as the first. The European pro-
fessional associations were asked to update, adapt and expand last year’s analysis of their
sector under their own responsibility. Their contributions often express their views and
opinions which do not necessarily correspond to those of the Commission services. As pre-
viously, every effort has been made to ensure that the information provided is essentially of an
economic or statistical nature and is presented in an appropriately balanced form. Each sec-
toral contribution should be read independently of the rest, giving information on the state of
that sector. The reader should be aware that figures cannot be cumulated across sectors.
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The Industrial Economy Unit of my Directorate-General was charged with the coordination of
the work and carried final responsibility for editing and preparing the publication. Consul-
tants were employed to ensure the technical coherence of the whole and to fill in gaps where
necessary in the information received.

The work was carried out in close cooperation with the sectoral services of a number of Direc-
torates-General (Internal Market and Industrial Affairs; Transport; Telecommunications,
Information Industries and Innovation; Financial Institutions and Company Law; Energy). In
a number of cases these services coordinated the production of the monographs on their
sectors.

The Community’s Statistical Office has provided invaluable support by taking full responsi-
bility for all the statistical data. In due time this information will be available from a database.
The Office for Official Publications assisted us, as before, in editing the book and preparing it
for publication.

The number and scope of the chapters on general topics have been expanded. In addition to
the chapters which give the general economic setting and those which highlight sectors, this
edition includes chapters putting into focus respectively the problems and challenges posed by
the environmental issue, direct foreign investment, the EC’s biggest corporations and the
Community’s internal and external pattern of trade. The first of these chapters was written
with the support of the Directorate-General for Environment, Consumer Protection and
Nuclear Safety.

We hope in future to be in a position to be able to disseminate through the Panorama sum-
maries of the results of studies that are undertaken from time to time by my services and which
may be of interest to a wider public.

We also intend in future editions to pay more attention to the dynamic aspects of industry.
These would deal with, for instance, changes in the corporate structure of sectors, the expected
impact of new or forthcoming legislation, such as environmental and trade regulations,
changes in the cost structures and trade forecasts among others.

The picture that emerges from this Panorama confirms last year’s pattern. Having gone
through a period of considerable restructuring and adaptation, most sectors of EC industry
express confidence in the future. The favourable international climate of recent years has, of
course, contributed to this optimism. On the other hand, it is the opportunities and prospects
offered by the internal market which, to an increasing degree, impinge on business expecta-
tions and strategies. As global conditions become less promising, sustained growth in the EC
should be pursued further by exploiting fully the benefits of the internal market. The integra-
tion process must therefore be reinforced and accelerated in order to become a motor for
growth.

I would like to thank here all the professional associations who worked with us on the project;
the circumstances under which they made their contributions were not always easy. I would
also like to thank the staff in the many Commission services who were involved in the produc-
tion of this Panorama. Their active participation was of vital importance in preparing this new
edition which will, without doubt, be greatly valued by all its users.

Fernand Braun
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HOW TO USE THIS BOOK

The purpose of this publication is to provide a
description of industry across the European Com-
munity. The book is intended for all those interested
in the present situation and likely future develop-
ments of manufacturing and service industries in the
EC, both in terms of specific sectors and via a more
global approach, looking at the implications of
topical issues on European industry.

The following section sets out the methodology, ter-
minology and conceptual basis underlying the ana-
lysis, with a view to assisting interpretation of the
data and information.

This year’s exercise constitutes the second attempt to
collect information and data on a Community-wide
basis for presentation in this kind of published
format. Its scope is broader, both because a large
number of additional sectors have been covered
(about 30% more), and because the number of
themes addressed in the publication has increased.

General methodology

The view that it is the industries themselves which
are able to provide a rich source of information and
assessments of future prospects is reflected in the
basic methodology used in compiling the material
presented here. Contributions to the publication
have been sought from a wide range of industry
associations represented at Community level. This
methodology has raised attendant problems of sec-
toral definitions and in some cases lack of compre-
hensive data. A substantial effort was made to
assemble up-to-date and relevant statistics on Euro-
pean industry. Eurostat (the Statistical Office of the
European Communities) worked with the industry
associations to define, seek out and collect the stat-
istical material presented in this publication. Not all
of what is needed to give a fair picture at the Com-
munity level is currently available, in spite of much
progress over recent years. Inevitably, in an exercise
of this nature the goal of providing absolute figures
is unrealistic. Thus, the figures provided here are
often hedged with qualifications, and are in such
cases best interpreted as indicators of trends and
developments within the sectors covered.

Time frame

The sectoral analyses were written during the second
and third quarters of 1989. Each analysis consists of
qualitative discussion with respect to the main trends
and developments in the industry, in most cases
accompanied by statistical material. In line with the
achievement of the single market by the end of 1992,
the general intention is to provide aggregate infor-
mation and data at the Community level.

The statistics used were those that were available in
June 1989. Time series run from 1980 onwards. The
latest data is limited to 1988, and in some cases an
earlier year. Gaps in the data were filled by estimates
wherever suitable advance information was avail-
able. Estimates for data up to 1988 are footnoted in
the tables. For many sectors, forecasts have been
provided for 1989 along with a qualitative assess-
ment of the medium-term outlook for the industry.
All figures for 1989 and after are forecasts and are
not specially footnoted as such in the tables. The
forecasts are derived from those made by the associ-
ations or consultants involved in the compilation of
individual reports if available. Otherwise they have
been constructed by Eurostat on the basis of sectoral
forecasts of EC industry growth prepared by the
consultancy firm DRI Europe.

Industry classification system

The industrial classification which forms the basis of
the selection of industries included in the book is the
NACE coding system. This system classifies eco-
nomic activity in terms of the nature of goods and
services produced or by the nature of the production
process employed. It is arranged on the decimal
system and is subdivided into divisions (1-digit
codes), classes (2-digit codes), groups (3-digit codes),
sub-groups (4-digit codes) and items (5-digit codes).
The EC Panorama is primarily focused at the
‘3-digit’ and ‘4-digit’ level. More detailed informa-
tion on the NACE is contained in the General
Industrial Classification of Economic Activities
within the European Community published by
Eurostat, 1985 reprint of the 1970 edition. This pub-
lication is available from the usual outlets for Com-
munity publications.

Although most chapters are headed by the appro-
priate NACE code, some do not have a NACE code
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indicated as the sector represents too small a fraction
of the total NACE group. This often happens for the
service sectors. Revisions to the NACE classification
are currently being prepared, one of the objectives of
this revision being to break down further some ser-
vice and even industrial categories. Even when a
NACE code is published beneath the sector titles
this should be regarded with caution; indeed, in
some cases the NACE classification does not
entirely coincide with the industrial sector or sub-
sector under discussion. Hence, each chapter con-
tains a preliminary section dealing with sectoral
coverage in the particular chapter and indicating the
extent to which this deviates from the NACE classi-
fication. Similarly, in some cases an overlap occurs
between sectors and therefore data cannot be'cumu-
lated.

Statistical data

The statistical data should be regarded with caution
particularly for the more recent years where data
have often been estimated. The two main sources of
data are Eurostat and industry associations; data
sources are indicated for each statistical table. Data
from the separate sources have generally not been
mixed since their respective sectoral definitions fre-
quently differ. However, in some cases the Eurostat
figures have been extended forwards using forecast
changes prepared by industry associations. Where
the data comes from Eurostat, the particular data-
base consulted is indicated in parentheses.

Eurostat’s data for production and employment
come from annual enquiries conducted by Member
States to all firms with 20 or more employees. Fig-
ures are generally available at the NACE 3-digit
level. The production data exclude VAT, and the
employment data relate to persons employed
excluding home workers. The definitions are stan-
dardized, and so the figures are comparable across
industries and countries. The exception is for
Spanish and Portuguese data, where the coverage is
for firms of all sizes.

Estimates are not supplied to Eurostat by Member
States for the firms not covered by the enquiries, and
so the figures under-report actual employment and
production. Where this is significant, either industry
association sources are used or note is made of it in
the commentary. Derived statistics which are calcu-
lated from both production and trade statistics will
also be affected. Apparent consumption will be
understated, and import penetration ratios and
export rates will be overstated.

For manufacturing industries each chapter includes
a summary table containing the main indicators for
the industry. These cover apparent consumption
(defined as production + imports — exports), net
exports (the trade balance for the Community with
the rest of the world), production and employment.

Data in the tables are in current ECU unless other-
wise stated. Indices (reference year: 1985=100) have
been calculated for production and trade data pro-
viding easier reference to trend changes. Production
series in constant 1985 prices are given to provide an
indication of real volume change by removing the
effects of inflation.

Every effort has been made to include data for all 12
Member States. However, where data are not avail-
able for EC 12, country coverage is clearly indicated
in the footnotes appearing below each table. Produc-
tion figures for the USA and Japan derived from
their respective censuses of manufactures have also
been included.

Gaps in Eurostat’s data for production and employ-
ment have where possible been filled by estimation,
and are footnoted in the tables. The estimates are
derived from short-term indicators such as indices of
production, producer prices and employment. If the
industry associations have not prepared forecasts,
those for 1989 are based on indicators for the early
months of the year, but also take into account inde-
pendent sectoral forecasts. Eurostat’s estimates are
only made for the NACE 2- and 3-digit level. Gaps
in industry association figures at the 4- or 5-digit
level have normally not been able to be filled due to
the scarcity of statistics at this level.

Exchange rate conversion and deflators

All data are reported in ECU, and national curren-
cies have been converted at the average exchange
rate prevailing for the year in question. The
exchange rates that were used to do the conversions
are reported in the ‘Annex’ section at the end of the
‘Highlights’ chapter. Producer prices indices have
been used to deflate production data. In cases where
the corresponding NACE 3-digit index has not been
available, the NACE 2-digit index has been used.
For Portugal, where such indicators are not yet
available, the corresponding retail price indices have
been taken.
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Trade data

The trade data are reported in terms of Community
trade flows with the rest of the world. In most cases
these data are based on Eurostat figures. Export
valuations are generally fob (free on board, i.e.
excluding freight and insurance costs) whereas
import data are cif (i.e. inclusive of carriage, insur-
ance and freight). Import statistics may be generally
regarded as slightly more accurate than export statis-
tics due to greater ease of data collection in the
former case.

All trade data are in current ECU. For comparative
purposes, the trade ratio of exports to imports
(X/M) has been calculated for each set of trade data.
In some sectors, figures are also given for the import
penetration ratio (defined as the ratio of imports
from third countries to apparent consumption) and
the export rate (exports to third countries as a frac-
tion of production).

The entry into the Community of Greece in 1981 and
Spain and Portugal in 1986 caused breaks in the
available trade series, which are footnoted in the
tables. Indices given in the tables are chained so that
annual changes reflect the movement for a fixed
group of countries. Because the definition of the
zone extra-EC changed twice during the period, the
net exports in the main indicators have been calcu-
lated from the figures for imports and exports to and
from all partners.

Sources

Where an industry association has provided infor-
mation or is the author of the monograph on the par-
ticular industry or sector, the name and details
appear at the end of the section. In some cases, sec-
toral profiles have been written by industry experts
or departments of the European Commission and
where relevant this has been indicated.

At the horizontal level, the spokesman for European
business and industry is the Union of Industrial and
Employers’ Confederations of Europe, whose objec-
tive is to promote the common professional interests
of the firms represented by its 33 national member

federations. (UNICE, Rue Joseph II 40, B-1040
Brussels; Tel: (322) 2376511; Telex 26613;
Fax: (32 2) 231 1445))

Signs and abbreviations

EC European Community

EC 9 European Community excluding Greece,

Spain and Portugal

EC 10 European Community excluding Spain and
Portugal

EC 12 European Community

EFTA European Free Trade Association (Austria,
Switzerland, Sweden, Norway, Finland,
Iceland)

B Belgium

B-L Belgium and Luxembourg
DK Denmark

D Federal Republic of Germany
GR Greece

E Spain

F France

IRL Ireland

1 Italy

L Luxembourg

NL Netherlands

P Portugal

UK United Kingdom
AAGR annual average growth rate

billion one thousand million

cc cubic centimetre

cm centimetre

ECU  European currency unit
GWe  gigawatt of electrical power
kWh  kilowatt hour

m metre

N/A not available

TJ terajoule

USD  United States dollar

VAT  value-added tax

X/M  exports divided by imports
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HIGHLIGHTS: EUROPEAN INDUSTRY
FACING NEW CHALLENGES

Introduction

European industry has been regaining confidence
these last few years, emerging from a period marred
by pessimism, doubt and apprehension about not
being able to confront new competitors or the
improved performance of more traditional competi-
tors such as the United States and Japan. This period
seems to be far behind us at present — thanks to the
great stimulus provided by the creation of the single
European market and the major restructuring that
industry underwent these last few years. This opens
the way for new growth prospects.

This Panorama of European Industry 1990 is an
inventory of sorts of the current situation of
industry; it reviews problems which the latter had to
face and shows how companies managed to confront
these problems. This analysis is made both on a case-
by-case basis, through a detailed description of 165
sectors of activities as defined by the general classifi-
cation of industrial activities in the EC (NACE), and
in a more global manner by focusing on certain
issues that have an impact on the whole of European
industry.

Thus, having described in the first chapter of the
book the general situation of European industry and
drawn initial conclusions, the results and strategies
of the 70 biggest European corporations are ana-
lysed in the second chapter.

The third chapter describes the structure of the EC’s
foreign trade and the changes which have taken
place therein since the beginning of the 1980s. The
factors which have influenced the competitiveness of
EC companies on world markets are identified, so as
to give a better indication of the likely development
of foreign trade in the next 10 to 15 years.

To complete this picture of European industry, a
fourth chapter describes and tries to explain the
exceptional growth of foreign investments in Europe
these last few years, by distinguishing these invest-
ments in terms of both their origin and their destina-
tion.

Finally, the increasing importance of environmental
protection problems in the modern world justify two
separate chapters. The first deals with the influence
of environmental policies on industrial competitive-
ness, and the second describes the environment

industry itself and identifies its most dynamic sub-
sectors. The first part of this Panorama of European
Industry 1990 concludes with a description of the
macroeconomic environment in which we live, and
the changes that are expected to take place in the
coming years.

The second part of the book describes the current
situation and the economic prospects from an angle
that is totally different from that usually encountered
in sectoral reviews of economic activity in the EC:
first, individual sectors are described at a markedly
more detailed level than usual (nearly 170 sectors are
considered separately), and, secondly, most mono-
graphs were written by the professional associations
themselves. This approach not only provides a view
of how the specialists of each sector assess their situ-
ation and envisage the future, but also makes it
possible to document fundamental structural
changes usually very difficult to identify by a
‘purely’ statistical analysis. More specifically, it is
usually extremely difficult to gather precise informa-
tion on production and employment, and especially
on average hourly wage rates, investment, prices,
and even value-added at a very disaggregated level,
so that sectoral data available are usually quite poor
and often incomplete.

The sectoral monographs contained in the second
part of the book are the result of considerable efforts
waged by professional associations, Eurostat and the
coordinating consultant (DRI Europe) to present
information as detailed as possible, and to provide a
microeconomic description of the sector, its struc-
ture, changes it has had to face and the way in which
companies in the sector reacted to such problems.

The problems which the European economy has had
to face since the mid-1970s were in fact as rich in
number as in variety, and likely to have different
effects on different sectors of activity: the rise, then
sharp drop in the price of oil, inflation, important
fluctuations in exchange and interest rates, the
arrival of new competitors on international and
domestic markets as a result of the rapid industrializ-
ation of certain countries in the Far East and in
Latin America, and at times considerable changes in
the orientation of economic policies; the latter were
indeed initially aimed at a better distribution of the
losses in purchasing power caused by the rise in oil
prices, then at restoring the equilibrium of public-
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sector accounts, which deteriorated considerably in
the 1970s and the early 1980s.

Even if the direction of fluctuations such as varia-
tions in the price of oil and the dollar are still diffi-
cult to forecast with precision, numerous challenges
are already confronting European industry for the
years to come, including the creation of the single
market, the rapid development and increased use of
new technologies in the production process, and
greater awareness about environment-related prob-
lems leading to new regulations and the need for
some companies to make often heavy investments.

The way in which European companies have reacted
to problems in the past and are preparing to face
future problems is not, as already pointed out in last
year’s Panorama, very well reflected in the industrial
statistics that are usually available; examples of
structural change difficult to identify in ‘traditional’
sectoral data are: restructuring, disappearance and
absorption of family-type businesses or small com-
panies, greater specialization of companies seeking
to be better equipped to face competition or to take
advantage of economies of scale, modifications in
the line of products, changes in the methods of pro-

duction and the increasing use of new technologies,
and finally the increasing externalization of certain
activities such as cleaning, accounting services, or
even advertising, consultancy, and in certain cases,
product design.

The value of the very microeconomic approach used
here, and the fact of having afforded specialists in
each sector the opportunity to describe the develop-
ment of their industries lies precisely in being able to
take into account these phenomena and to see to
what extent they turned out to be important for one
sector of activity or another.

Before going into the different topics listed above, it
is worth obtaining a better idea of the changes that
have affected European industry as a whole during
the last two decades.

Indeed, by creating a more competitive environment
and abolishing trade barriers, the creation of a single
European market will probably lead to a greater spe-
cialization of production in certain sectors. It is
therefore vital to understand how we have come to
the type of distribution of sectoral production of
today, in order to be able to foresee future changes
and to prepare accordingly.

Figure 1
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Description of structural changes that
have taken place in the EC industry

Whereas in terms of gross domestic product, Europe
as a whole is the second economic power in the
world, in terms of population it is only fourth, after

Japan). An immediate consequence of this phenom-
enon is that it enjoys a very high per capita income,
even if the European average conceals considerable
differences between the various countries. In
Western Europe, the EC accounts for more than 86%
of GDP, and 71% of the population. Figure 1 com-
pares gross domestic product in US dollars in the
following regions: North America; the European
Community; the Pacific Rim (Australia, Japan and
New Zealand); Far East Asia; China; India; the
Middle East and Africa; and Latin America.

Since 1970, the economy of the EC has undergone
profound changes; the share of industry has fallen
from nearly 32% to only 28.2% in 1988, and that of
agriculture from about 5% to only 4.4% during the
same period, whereas the share of market and non-
market services went up by 4.3%, from 63.1% in 1970
to 67.4% in 1988.

A similar development was taking place in the
United States and Japan, with the share of industry
diminishing by 9 and 3 percentage points respect-
ively between 1968 and 1988, to stand at 28% and
41% respectively in 1988. This trend however
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Figure 4

Value-added in industry as % of GDP
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occurred within the framework of generally more
sustained growth than that registered in the EC
during the period under review: between 1980 and
1988, the average annual growth rate in the EC
amounted to 2%, compared with 2.9% in the United
States and 4.1% in Japan.

As we shall see further, economic development in
the main industrialized zones occurred by preference
around certain products, which in turn led to greater
specialization in production (and especially trade)
on a world scale. Figure 5 illustrates this phenom-
enon, and the relative specialization of the European
economy in the chemical industry, that of North
America in industrial products in general, that of
Japan in electronic equipment and telecommunica-
tions, that of Africa and the Middle East in oil
extraction, and the growing specialization of Latin
America in lumber.

The global trend of employment in the EC was not
much more favourable than that of production —
quite the contrary. Whereas in the United States
employment continued to increase or stabilized,
entailing thus a near stagnation of productivity, in
Europe the average level of employment in the
economy in 1985 was 1.5% below the 1980 level.
Thanks to a recovery in employment of 0.9% and
1.2% in 1986 and 1987 respectively, the 1987 level
just exceeded the 1979 employment level (+0.6%). A
new rise in employment of 1.6% in 1988 meant a
drop in the average unemployment rate in the EC
(with the exception of Ireland, Greece, Luxembourg

Figure 5
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and Denmark) from 10.9% in 1985 to 10.0% in 1988.
This rate is still clearly above the 1980 figure of 6.4%
(according to the OECD’s harmonized unemploy-
ment rate figures). The most rapid drop in employ-
ment occurred in the agricultural sector, where the
total number of persons employed in the 12 Member
States is today 20% lower than the 1979 level. In
industry, employment in 1987 was 13.7% below the
1979 level, whereas in the services sector it went up
by 15.1% during the same period.

Concurrently, the end of the 1970s and the begin-
ning of the 1980s were characterized by a relatively
serious investment crisis, entailing both an ageing of
the existing capital stock and a clear drop of produc-
tion capacity in certain sectors. These trends are
depicted in Figure 6, which for that matter shows
that the share of investment in value-added is lower
in industry in the strict sense of the word, while the
development of new technologies, and above all the
increasing automation of production processes com-
bined with a more intensive use of computers and
PCs in all aspects of economic and social life lead to
an average rate of investment in the services sector
which is higher than that in industry.

The trend in industrial investment was however not
much more favourable in the other large industrial
regions; the average rate of investment in industry in
the United States for instance has been lower than
the European average for a number of years, and
lower than in Japan. In terms of volume change, the
investment crisis in the USA was however less
serious than in Europe, and investment started
recovering sooner (starting in 1976, even if the
investment level fell again in 1981-83), whereas one
had to wait until 1984 to see any significant invest-
ment recovery in Europe.

In 1988, the level of investments in the private, non-
residential sector in the six major industrialized
countries was 84.6% greater in Japan and 28.4%
greater in the United States than the 1980 level,
while in Europe this rate was 24.1% in the Federal
Republic of Germany, 14.8% in France and 10.6% in
the United Kingdom. GDP on the other hand had
grown by 37.7% in Japan, 25.5% in the United States,
14.3% in the Federal Republic of Germany, 21.1% in
France and 23.5% in the United Kingdom.

A comparison of the average rate of capital produc-
tivity in the main industrialized countries reveals

Table 1
EC employment by sector

(1 000) 1980 1981 1982 1983 1984 1985 1986 1987 AAGR
NACE-CLIO description
Agriculture, forestry and fishing 11887 11551 11093 11067 10843 10666 10351 10249 -18
Fuel and power 1942 1946 1947 1919 1869 1837 1777 1751 -13
Manufacturing 34112 32559 31413 30276 29540 29352 29330 29196 -1.9
Ferrous and non-ferrous ores and metals 1516 1395 1312 1239 1174 1134 1088 1 066 -43
Non-metallic minerals and mineral products 1775 1691 1625 1544 1491 1437 1441 1447 -25
Chemical products 1934 1859 1812 1772 1749 1761 1780 1776 -11
Metal products, except machinery and transport
equipment 3234 3068 2962 2 821 2743 2693 2686 2665 -24
Agricultural and industrial machinery 3453 3320 3186 3011 2900 2929 2951 2931 -20
Office and data-processing machines, precision
and optical instruments 790 767 733 713 719 744 757 758 -05
Electrical goods 3162 3003 2863 2793 2746 2779 2791 2795 -15
Transport equipment 3327 3148 3049 2936 2836 2766 2735 2706 -25
Food, beverages and tobacco 3 545 3460 3 380 3 297 3 245 3229 3 181 3 151 -15
Textiles and clothing, leather and footwear 4 653 4 325 4140 3984 3 871 3825 3811 3780 -26
Paper and printing products 2083 2025 1987 1938 1913 1905 1929 1941 -09
Rubber and plastic products 1230 1173 1138 1104 1107 1118 1146 1172 -06
Other manufacturing products 3410 3325 3026 3124 3046 3032 3034 3008 -1.8
Bullding and construction 9 795 9 496 9175 8955 8628 8432 8387 8447 -1.8
Market services 44442 44702 45106 45255 46282 47223 48291 49434 1.3
Recovery and repair services, wholesale and
retail trade services 18487 18391 18353 18298 18561 18714 18967 19191 0.5
Lodging and catering services 4209 4259 4 314 4 292 4 444 4 549 4685 4758 1.5
Inland transport services 201 199 200 205 205 206 205 205 0.2
Communication transport services 1942 1968 1994 2020 20283 2042 2060 2064 08
Services of credit and insurance institutions 3144 3202 3225 3274 3337 3387 3422 3473 1.3
Other market services 16459 16683 17020 17166 17712 18325 18952 19743 26
Non-market services 22309 22656 22949 23243 23523 23934 24298 24539 1.2
Source: Eurostat (Sec2).
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Figure 6

Investment as a % of value-added within each sector
1973 — 1981 — 1987
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Source: Eurostat.
Table 2
Productivity growth (1)
Average annual percentage change in industry
USA Canada Japan FR of France Italy United
(%) Germany Kingdom
Preceding 1973 (2)
Total factor productivity 15 2.2 6.3 2.8 44 48 21
Capital productivity 3 1.1 -23 -1 09 05 -05
1973-79
Total factor productivity -0.1 1.1 1.8 1.8 21 16 03
Capital productivity -09 -03 -3.1 -1 -1.1 -04 -18
1979-85
Total factor productivity 0.0 -03 20 0.8 1.3 06 1.0
Capital productivity -1.2 -28 -17 -15 -15 -09 -1.0

(1) Output is value-added (GDP at factor cost excluding value-added in general government) at constant prices.

growth is equal to either:

(i) output growth minus factor input growth (a weighted index of capital and labour inputs), or
(ii) a weighted average of the growth of labour and capital productivity.
In both cases, 1985 capital shares are used as weightings.

(2) The starting years are: USA 1960, Canada 1962, Japan 1966, Germany 1961, France 1964, Italy 1960, UK 1960.

Source: OECD Economic Outlook 42, Paris 1987.

Total factor productivity

12
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that the big European countries are not in as
unfavourable a situation as usually believed, as in
Italy and the United Kingdom the average capital
productivity dropped relatively less during the
period from 1979 to 1985 than in the United States
and Japan.

A comparison of growth rates of total factor produc-
tivity (capital and employment combined) under-
scores even more the advantage enjoyed by the main
European countries in relation to the United States,
while the situation vis-d-vis Japan is deteriorating
slightly (see Table 2).

Not every sector of activity benefited to the same
extent from the recovery of investments which
occurred since 1984, nor felt the effects of the econ-
omic recession of the early 1980s as profoundly, as is
made evident by Table 3.

Only three sectors registered an annual rate of
growth higher than 4% during the period from 1980
to 1986: communication services (+ 5.1%), office
and EDP equipment (+ 4.6%) and insurance (+
4.4%). Other, relatively dynamic sectors (with an

annual growth rate of more than 2.5% in the 1980-86
period) are the chemicals sector (+ 3.6%), market
and non-market services, wholesale and retail trade
and electrical engineering. In 1986, six sectors had
not yet recovered their 1980 value-added level: met-
allic and non-metallic minerals, metal products,
agricultural and industrial machinery, textiles and
footwear, other manufactured products (the most
important of these being furniture) and construction.
The latter experienced a boom in the following
years, however.

Overall, we may say that the sectors with the highest
growth rate during the 1980-1986 period were
export-related and services sectors. Tables 4 and 5
show the export intensity of various sectors,
measured by the ratio export value over production,
and the measure of import penetration in the dif-
ferent sectors, measured by the ratio of imports in
domestic production.

A significant change occurred during this period
however, as the balance of trade of the EC, which
was negative in the early 1980s due chiefly to high oil
prices and the unfavourable exchange rate of Euro-

Figure 7
Capital productivity in selected countries
Business sector — Average annual growth rate
%
2
8 pre-1973
N
1 1973-79
- |1970-85
0
mr
@ r
3 r §L
(4)
FR of Germany France UK Italy USA Japan
Country
Source: OECD.

PANORAMA OF EC INDUSTRY ® 1990 13



pean currencies with the dollar, has become positive
again following the collapse in oil prices in 1986.
That year, the trade surplus amounted to ECU 7 371
million, but the recovered growth and investments
which followed led to a new deficit in the balance of
trade of ECU - 22 464 million in 1988 (see Table 5).

The distribution by country of this deficit is equally
interesting, as on the whole there is a negative bal-
ance of trade with Eastern European and ACP coun-
tries, overseas departments and territories and
others, with the only surplus registered in trade with
EFTA countries, the USA, Canada, and other indus-
trialized countries (see Table 6).

The development of the foreign trade structure of the
EC with the rest of the world is analysed more in
depth in another chapter.

Strategies of European firms

After a global summary of the economic trends in
Europe at a rather aggregated sectoral level, it would

be interesting to draw conclusions from the lessons
contained in the second part of the book, which
describes the individual performance of the different
sectors.

In the manufacturing sector, two phenomena are
usually cited as the cause for the restructuring of
European industry:

(i) deregulation, one of the consequences of which
being keener competition in the internal market,

(ii) greater competition from third countries,
especially NICs or low-salary countries, both on
the internal and external markets.

Another equally important phenomenon is the cre-
ation of the single European market, which means
more intensive deregulation in certain sectors, such
as financial or transport services, but also keener
competition on domestic markets, due particularly
to the elimination of trade barriers.

Table 3

Trend of EC value-added growth by sector at constant 1980 prices, 1980-86 (1)
(annual % change) 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 AAGR
NACE-CLIO description
Agricultural, forestry and fishery products -87 17.7 -1.4 5.7 -07 14 20
Fuel and power products 17 9 34 -1.2 4.3 27 2.0
Manufactured products -1.8 -0.7 14 22 23 1.5 0.8
Ferrous and non-ferrous ores and metals (2) 33 -65 0.2 6.4 0.1 3.1 1.0
Non-metallic minerals and mineral products (2) -52 -24 -14 15 -25 3.6 -11
Chemical products 23 0.1 9.3 54 24 22 36
Metal products, except machinery and transport
equipment (2) -6.3 -41 -5 04 1.3 0.2 -16
Agricultural and industrial machinery (3) -35 -33 -30 27 6.0 -20 -06
Office and data-processing machines, precision and
optical instruments (4) -16 -42 59 125 145 21 46
Electrical goods (5) -1.0 1.2 38 6.3 3.8 31 29
Transport equipment 0.6 24 25 -39 25 24 1.1
Food, beverages and tobacco 0.0 22 -05 0.5 0.9 0.2 0.6
Textiles and clothing, leather and footwear (2) -22 -14 05 -141 1.0 04 -05
Paper and printing products -20 03 1.8 47 13 3.4 16
Rubber and plastic products -41 1.9 3.2 55 38 37 23
Other manufacturing products (2) -47 -16 0.1 -03 -17 0.6 -13
Building and construction -46 -2.0 -0.2 -11 -07 22 -11
Market services 15 1.6 21 4.0 3.5 3.9 2.8
Recovery and repair services, wholesale and retail trade
services -03 0.7 1.9 3.2 22 3.8 19
Lodging and catering services (2) 0.6 17 0.7 28 25 27 1.8
Transport (6) -03 -141 0.4 34 23 1.3 1.0
Communication services (6) 6.3 39 3.9 6.3 56 438 5.1
Services of credit and insurance institutions 27 33 29 4.8 8.2 43 44
Other market services 29 26 27 4.7 42 2.6 33
Non-market services 1.9 1.5 1.2 14 1.5 15 15
General government services (7) 18 0.5 07 1.0 0.9 1.1 1.0
Other non-market services (8) 1.7 3.2 3.0 36 438 44 3.5
Total 0.3 0.9 1.6 24 25 27 1.7

(1) Excluding lIreland.

(2) Excluding Greece.

(3) Excluding Greece and Portugal.

(4) Excluding Greece, Luxembourg and Portugal.

Source: Eurostat (Sec2).

(5) Excluding Greece and Luxembourg.

(6) Netherlands: estimated for 1985, 1986.

(7) Excluding France, Greece, Netherlands and Spain.

(8) Excluding France, Greece, Netherlands, Spain and United Kingdom.
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Table 4

Ratio of extra-EC exports and imports to total production, by sector (1)

Ratio of extra-EC

trade to production (2)

Exports Imports
(%)) 1980 1984 1988 1980 1984 1988
NACE title
221 Iron and steel 13.8 18.2 12.8 6.7 76 6.6
222 Steel tubes 325 38.0 307 10.5 10.4 11.9
223 Drawing, cold rolling and cold folding of steel 16.4 19.3 16.9 6.3 75 8.2
224 Production and preliminary processing of non-ferrous metals 229 242 216 412 41.2 457
231 Extraction of building materials and refractory clays 8.0 12.4 8.1 9.0 12.5 9.7
232 Mining of potassium and natural phosphates 0.1 0.1 0.0 224 18.2 13.7
241 Clay products for constructional purposes 1.8 28 41 0.3 03 0.2
242 Manufacture of cement, lime and plaster 2.8 5.0 25 0.2 04 0.9
243 Manufacture of concrete, cement or plaster products for construction 16 2.8 1.5 0.3 0.3 0.2
244 Manufacture of articles of asbestos (except articles of asbestos-cement) 141 145 9.6 4.9 5.8 3.3
245 Working of stone and of non-metallic mineral products 10.8 18.2 15.7 53 58 43
246 Production of grindstones and other abrasive products 18.3 23.7 233 9.8 11.7 133
247 Manufacture of glass and glassware 124 161 123 6.1 8.1 71
248 Ceramic goods 20.2 236 20.0 85 96 6.9
255 Paint, painters’ fittings, varnish and printing ink 71 8.0 6.7 14 1.8 19
256 Manufacture of other chemical products 21.0 19.7 14.4 10.5 10.5 9.0
257 Pharmaceutical products 193 171 15.3 7.3 71 7.0
258 Soaps, synthetic detergents, perfume and toilet preparations 9.0 101 9.2 1.2 16 1.7
259 Manufacture of other chemical products, chiefly for household and office use 226 228 20.5 21.4 249 25.6
260 Man-made fibres industry 371 430 254 48.0 253 24.6
311 Foundries 6.6 6.7 5.2 27 28 25
312 Forging: drop forging, closed die-forging, pressing and stamping 104 10.9 35 42 48 1.5
313 Secondary transformation, treatment and coating of metals 46 49 6.3 3.7 37 45
314 Manufacture of structural metal products 16.3 204 9.0 19 26 25
315 Boilermaking 13.2 145 54 1.4 1.1 1.0
316 Tools and finished metal goods, except electrical equipment 113 135 11.8 6.4 7.2 7.7
321 Manufacture of agricultural machinery and tractors 28.7 245 18.0 71 6.5 7.7
322 Machine tools for working metal & other tools & equipment for use with the
machines 343 377 26.4 176 195 15.5
323 Textile machinery and accessories; sewing machines 55.7 59.2 50.5 24.4 294 260
324 Machinery for the food, chemical and related industries 394 42.0 314 12.2 14.0 124
325 Machinery for the mining, iron & steel, metallurgical and construction
industries 294 33.8 23.2 9.2 11.2 115
326 Transmission equipment for motive power 214 27.3 245 12.7 17.8 154
327 Machinery for use in paper, wood, graphic arts, cleaning and tanning
industries 345 407 348 15.5 16.8 20.3
330 Office and data-processing machines 205 241 205 234 36.5 374
341 Insulated wires and cables 6.3 8.4 41 1.8 43 30
342 Power transformers 14.6 16.9 155 54 8.9 10.8
343 Manufacture of electrical apparatus and appliances for industrial use 277 29.1 154 16.0 224 146
345 Consumer electronics; manufacture of records and tapes 154 14.6 19.9 234 242 38.7
346 Household appliances 143 14.2 13.2 6.3 9.4 110
347 Electric lighting 207 26.0 16.5 1.1 136 10.8
351 Motor vehicles (including road tractors) 18.5 222 156 8.0 114 9.4
352 Manufacture of bodies for motor vehicles and of motor-drawn trailers and
caravans 8.8 9.0 6.1 1.4 1.8 14
353 Manufacture of parts and accessories for motor vehicles 29.4 32.8 1341 7.0 9.5 53
361 Shipbuilding, repair and shipbreaking 195 274 205 6.8 144 123
362 Railway and tramway rolling stock 16.6 284 12.8 23 3.8 3.0
363 Cycles, motorcycles and parts and accessories thereof 16.9 18.3 14.2 224 246 29.0
364 Aerospace equipment 15.2 248 258 16.8 17.9 252
371 Measuring, checking and precision instruments and apparatus 228 256 28.8 11.2 155 229
372 Medical and surgical equipment and orthopaedic appliances 247 33.8 323 18.8 271 30.0
373 Optical instruments and photographic equipment 517 711 52.8 54.6 73.8 61.8
374 Clocks and watches 28.4 54.9 52.2 442 68.2 713
411 Vegetable and animal oils and fats 8.9 10.2 6.4 28.3 30.2 189
412 Slaughtering, preparing and preserving of meat 6.1 6.7 52 8.9 7.7 6.4
413 Dairy products 9.8 7.9 6.0 1.7 1.3 1.3
414 Processing and preserving of fruit and vegetables 53 8.4 10.2 246 215 19.3
415 Processing and preserving of fish and other seafoods 95 6.6 94 271 15.7 251
416 Grain milling 13.9 12.9 55 6.9 6.4 24
{continued overleaf)
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Table 4 (cont.)

Ratio of extra-EC
trade to production (2)

Exports Imports

(%) 1980 1984 1988 1980 1984 1988
NACE title (cont.)

417 Manufacture of pasta 1.2 2.6 29 0.1 0.3 0.3
418 Manufacture of starch and starch products 40 37 3.0 17.3 16.4 12.3
419 Bread and flour confectionery 24 3.6 26 0.5 0.6 08
421 Cocoa, chocolate and sugar confectionery 5.1 7.7 6.0 35 4.0 26
422 Animal and poultry foods (including fish meal and flour) 29 41 28 19 19 22
424 Alcohol and spirits 139 16.8 16.5 1.6 1.5 15
425 Manufacture of wine of fresh grapes and of beverages based thereon 10.0 13.1 84 85 57 0.1
427 Brewing and malting 37 53 35 04 0.6 0.2
428 Soft drinks including bottling of natural spa waters 23 3.1 21 0.2 0.3 04
429 Tobacco products 23 22 1.7 03 0.6 0.8
430 Textiles industry 146 17.2 16.4 16.7 175 17.1
436 Knitting industry 15.7 19.1 19.5 238 247 26.2
438 Manufacture of carpets, linoleum and other floor coverings 18.4 234 18.9 229 213 208
441 Leather tanning and finishing 154 19.1 19.9 270 255 226
442 Manufacture of products from leather and leather substitutes 23.2 36.1 40.9 317 376 433
451 Mass-produced footwear (excluding footwear made of wood and rubber) 173 245 20.2 16.1 19.7 68.1
453 Clothing 9.2 14.1 13.1 18.3 22.9 236
456 Manufacture of furs and of fur goods 89.8 92.9 64.2 93.8 92.9 56.4
461 Sawing, planing, drying and seasoning of wood 49 6.9 53 60.4 61.2 54.0
462 Semi-finished wood products 56 6.3 56 243 26.2 22.3
463 Carpentry, joinery components and parquet flooring 37 5.7 41 33 42 74
464 Wooden containers 0.9 17 22 17 15 0.8
465 Other wood manufactures 10.2 11.0 1.7 14.8 14.8 16.3
466 Articles of cork, straw and plaiting materials; brushes 17.5 204 19.9 38.4 39.1 20.2
467 Furniture 74 12.7 10.6 46 6.1 6.0
471  Pulp, paper and board 6.0 9.0 8.4 334 375 36.7
472 Paper and board conversion 6.2 76 71 5.0 55 6.0
473 Printing 56 70 6.1 24 32 26
481 Rubber products 137 15.7 134 7.0 8.8 59.4
482 Retreading and repairing of rubber tyres 8.1 10.8 5.1 48 42 20
483 Plastics processing 116 12.8 111 53 6.9 75
491 Jewellery 208.7 2558 2057 2086 9259 9155
492 Musical instruments 313 34.8 286 426 4.8 50.5
493 Photographic and cinematographic laboratories 8.1 6.8 50 6.7 5.7 48
494 Manufacture of toys and sports goods 17.7 253 257 30.0 39.6 474

(1) The ratios in this table are based on data which follow the NACE classification. Therefore ratios may differ from similar ones made in
later chapters, where industry definitions follow the needs of the professional associations.
(2) 1980 EC 9; 1984 EC 10; 1988 EC 12.

Source: Eurostat (Inde, Bise).

Table 5

EC trade balance, 1960-88 (1)

Balance by country group (2)

(million ECU) Total X/M Class 1 Class 2 Class 3
1960 -3445 0.88 -1791 -1790 -14
1970 -7645 0.88 -1585 -6722 312
1980 - 65 862 0.77 -22745 - 39 936 -3 181
1981 - 52 911 0.83 -21741 -26 016 -5154
1982 - 51 296 0.85 -21254 - 20 349 -9693
1983 -41078 0.88 - 17 780 -15017 - 8281
1984 - 39781 0.90 -6 149 - 20633 - 12998
1985 - 27767 0.93 5938 - 27 032 -6674
1986 7 371 1.02 9 357 - 61 -1925
1987 -719 1.00 7 838 - 3817 -4739
1988 - 22 464 0.94 - 15 487 -2258 -4720

(') Exports (fob) — Imports (cif)

(2) Class 1: Western industrialized third countries.
Class 2: Developing countries.
Class 3: State-trading countries.

Source: Eurostat (Comext).
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Table 6
EC external trade, 1980, 1988 (1)
Breakdown by product

imports (2) Exports (3) Trade balance

(billion ECU) 1980 1988 1980 1988 1980 1988
Food 248 32.2 14.2 56.1 - 105 239
Beverages and tobacco 1.7 22 37 6.2 2.0 4.0
Crude materials 29.9 35.7 3.9 76 -26.0 -28.2
Fuel products 97.2 47.7 9.8 8.3 -874 -39.5
Oils, fats and waxes 1.6 15 9.9 1.2 8.3 -03
Chemicals 11.8 25.1 224 444 10.5 194
Manufactured goods classified by

material 35.8 59.0 47 1 65.6 113 6.6
Machinery and transport equipment 38.3 106.5 80.4 141.2 421 34.7
Miscellaneous manufactured articles 21.0 497 215 48.5 0.5 -13

(1) 1988 Greece estimated.
(2) cif.
(8) fob.
Source: Eurostat (Comext).

Not all sectors have reacted in the same way to the
changes in the economic environment, however, nor
have they prepared for the challenges of the future in
the same way. A certain number of ‘typical’
responses may none the less be identified, and are
described hereunder and illustrated by a few exam-
ples. These ‘typical’ reactions include, inter alia:

e rationalization investment;

e greater concentration in industry through hori-
zontal or vertical integration;

e a tendency to specialize (or, conversely, to expand
the line of products);

e greater flexibility through:
the externalization of certain activities,
part-time employment,
automation of the production process,

e subcontracting, especially in third countries;

e operation in specific segments of the market
where EC industry still enjoys comparative
advantages in relation to outside competitors.

Rationalization investment

As mentioned above, and in part due to considerable
real pay rises which weighed heavily on the
profitability of European companies, investments
made in Europe in the late 1970s and early 1980s
were intended primarily to improve productivity;
they consequently led at times to considerable job
losses in certain sectors, particularly in manufac-
turing sectors involved in the production of capital

goods (where production automation accelerated), in
the steel industry, and in the transport vehicles and
metal products sectors. The average growth in
employment in the EC per major sector of activity
was given in Table 1.

On the whole, employment dropped by 4916 000
jobs in the manufacturing sector between 1980 and
1987, for an average annual variation rate of -1.9%.
Job losses were particularly severe in the steel
industry (-4.3% a year on average) and the metal
products sector (-2.5%), but also in textiles, clothing
and footwear (-2.6% a year), where this drop does
not reflect considerable gains of productivity. A
better indicator of the phenomenon where employ-
ment is substituted by capital is the average rate of
change of labour productivity by sector given in
Table 7.

The figures in Table 7 must none the less be
approached with caution, as they summarize the
combined effect of several factors; more specifically:

e whereas the main objective of certain investments
was to reduce the wage bill by substituting capital
for employment,

e others resulted in a reduction of the amount of
employment necessary in order to produce a given
quantity of the final product, but the primary ini-
tial objective was to improve the quality of the
product. The introduction of computers in the tex-
tiles sector for instance, both in pattern design
and in fabric cutting, made it possible to improve
productivity and the quality of up-market prod-
ucts, for which competition from low-wage coun-
tries on the internal markets is less keen.
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Table 7
Average annual growth rate of productivity
by sector (1)

(%/0) 1980-86
Agricultural, forestry and fishery products 44
Fuel and power products 3.5
Manufactured products 3.4
Ferrous and non-ferrous ores and metals (2) 6.7
Non-metallic minerals and mineral products (2) 24
Chemical products 5.0
Metal products, except machinery and transport

equipment (2) 1.5
Agricultural and industrial machinery (3) 2.0
Office and data-processing machines, precision and

optical instruments (4) 5.4
Electrical goods (5) 51
Transport equipment 45
Food, beverages and tobacco 24
Textiles and clothing, leather and footwear (2) 39
Paper and printing products 29
Rubber and plastic products 35
Other manufacturing products (2) 14
Building and construction 1.5
Market services 14
Recovery and repair services, wholesale and retail

trade services 15
Lodging and catering services (2) 0.0
Transport (6) 0.7
Communication services (6) 4.0
Services of credit and insurance institutions 29
Other market services -01
Non-market services 0.1
General government services (7) -0.2
Other non-market services (8) 0.3

(1) Excluding Ireland.

(2) Excluding Greece.

(3) Excluding Greece and Portugal.

(4) Excluding Greece, Luxembourg and Portugal.

(5) Excluding Greece and Luxembourg.

(6) Netherlands: estimated for 1985, 1986.

(7) Excluding France, Greece, Netherlands and Spain.

(8) Excluding France, Greece, Netherlands, Spain and United
Kingdom.

Source: Eurostat (Sec2), DRI Europe calculations.

It is also worth pointing out that the productivity
growth rates given in Table 7 are only an approxi-
mate reflection of the situation of different sectors,
for statistical reasons.

In fact, employment statistics usually include only
employment in companies with 20 workers or more.
Consequently, in sectors where economic develop-
ment meant the realignment of small, family-type (or
other) production units, statistics show an increase
in employment, although it may have actually
dropped during this realignment process. Further-
more, production trends — both in terms of volume
and value — given by statistics are also an approxi-
mate reflection of possible changes in the composi-
tion of products: a change in the structure of prod-
ucts brought about, e.g. by production of a smaller
number of products with higher value-added, is stat-
istically expressed by an increase in value and a drop

in volume. How is the corresponding development
in productivity to be interpreted in such a case?

Greater concentration in industry

In numerous sectors, there is a very clear concentra-
tion trend, one which is reflected in the wave of mer-
gers and acquisitions that we have seen these last few
years, and which is likely to continue in the years to
come. The most famous example is probably the tyre
sector which accounts for a sizeable part of the
rubber industry. In this sector, the top 10 tyre manu-
facturing corporations accounted for 84% of world
production before Michelin acquired Uniroyal. In a
little over a year, the No 2 world producer
(Michelin) acquired No 7 (Uniroyal) thus becoming
No 1, and No 3 (Bridgestone) acquired No 5 (Fire-
stone).

Other sectors where important realignments took
place these last few years include the metal packa-
ging industry (the merger of Metal Box with Carnot),
the automobile industry (Volkswagen/Audi acquired
Seat, Fiat acquired Alfa Romeo in Italy, most
recently, Ford acquired Jaguar, and negotiations are
underway between Renault and Volvo).

Cooperation agreements and joint ventures between
European and Japanese firms have already started
taking shape, e.g. the current discussions between
Rover and Honda, where there is even talk of cross-
shareholding. Finally, the food sector has also been
hit with a wave of acquisitions, with the BSN group
(France) being particularly active last year.

Vertical concentration

Concurrently with the increase in the degree of con-
centration in the sector itself (= horizontal concen-
tration), certain company acquisitions were aimed
chiefly at control of the entire chain of production,
so as to attenuate the impact of certain factors such
as fluctuations in the prices of raw materials or
supply difficulties.

Although this strategy, used frequently in the past, is
applied less frequently at present, it remains charac-
teristic of the metal products and non-ferrous metals
sectors.

In the packaging sector, the acquisition of American
Can by Pechiney, which caused such a stir in early
1989 is a typical example. Other examples of vertical
concentration can be found in the food and beverage
sector, where manufacturers of food products often
own packaging plants, both glass and cardboard.
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Capitalizing on synergies in the production
processes

A new type of realignment is currently taking place.
It consists of joint ventures or acquisitions of com-
panies which are part of sectors as apparently dif-
ferent as the automobile and aerospace industries for
example, and are aimed at capitalizing to the
maximum on existing synergies at the production
process level. Another advantage of this type of rea-
lignment, according to some, is to smooth out econ-
omic cycles for certain up-market products. An
example of this type of realignment is the acquisition
of MBB (aerospace) by Daimler-Benz (thus virtually
in control of the entire German aerospace industry),
or the acquisition of Rover (when it was privatized)
by British Aerospace.

Increased specialization of production

The heightened competition on internal and external
markets and the liberalization of trade have com-
pelled certain companies to reduce their line of
products and to specialize in a certain market seg-
ment where they enjoy certain comparative advan-
tages (e.g. in terms of technology or know-how), or
where they could take advantage of economies of
scale, or were better placed to meet a specific need
(in the glass sector in particular).

This trend can be observed in very different sectors,
from clothing and textiles to chemical products to
window frames.

Both in the clothing and textiles sector and that of
chemical products, the primary cause of the develop-
ment was to be able to face increasing competition
from third countries. In the window frames sector,
the proximity of final customers with a specific
demand also plays a decisive role.

Despecialization, or expanding the range of
products

On the contrary, other sectors have opted to diver-
sify their product line in order to protect themselves
better against often cyclical changes in demand.
Thus, the costume jewellery sector diversified its
product range to the maximum to include items
intended for the clothing sector (belt buckles, inlays
for clothes) and hairdressing (hair pins), while the
pulp and paper companies are getting increasingly
involved in downstream activities such as printing,
or the production of hygiene products, to protect
themselves from the cyclic nature of their business.

Greater flexibility regarding costs and the
production process

The production process

Certain sectors have accelerated the production
automation trend in an effort to reduce their labour
costs and also to be able to adjust quickly the struc-
ture or appearance of the final product to better suit
the variations in demand. A typical example is to be
found once again in the automobile sector, where
manufacturers have invested in machines that can
easily be ‘reprogrammed’ in order to produce dif-
ferent models and thus satisfy, in a very short time,
changing tastes and demands for bigger or smaller
cars, or even move production from one plant to
another in case of prolonged strikes, as was the case
at Peugeot this year. Generally speaking, the
increased use of computer-aided production tech-
niques has enabled many sectors to acquire greater
flexibility relative to production.

Costs
Use of multipurpose production equipment

Another example of a change intended to acquire
greater flexibility, regarding costs this time, is that of
the cement sector, which invested in multipurpose
production equipment that makes it possible to
switch from one source of primary energy to another
depending on the relative cost of the different energy
products.

Externalization of certaln activities

Again in an effort to avoid too great a rigidity
regarding costs, most sectors opted for a sizeable
externalization of a large part of their activities; a
direct consequence of this phenomenon was the fast
growth of a large number of service activities, such
as:

e industrial cleaning,
e accounting services,

e management consulting,
e advertising,

e public relations,

and many others.

We should also mention the use of temporary labour
to avoid increasing the number of permanent jobs
and then having to deal with over-employment
during downswings of economic cycles. This has led
to very fast growth in the temporary employment
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sector, as can be seen in the description of that sector
in Chapter 28.

Figure 8

% change in real value-added in
‘other market services’ and industry
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Source: Eurostat.

These sectors thus experienced a very rapid growth
over the period 1980-87, much faster than in the
manufacturing sector as a whole. As indicated in
Table 3, the rate of growth of real value-added in the
‘other market services’ sectors averaged 3.3% a year
over the period 1980-86, compared to an average
growth of 2.8% in total market services (i.e. including
banking and finance, retail trade, transport and
communication services) and of only 0.8% for indus-
trial sectors. These trends are also illustrated in
Figure 8.

Relocation

Following, at times belatedly, the example of the
United States and Japan, European manufacturers

have, when possible, built plants in low-salary coun-
tries or in NICs, so as to be able to import semi-fin-
ished products at clearly less expensive prices. This,
however, is only possible in sectors where transport
costs are relatively low in relation to the labour cost
savings. Such operations have taken place in the tex-
tiles sector, where outward processing has become
increasingly common, as well as in electronic com-
ponents, the automobile industry, aluminium and
plastics.

All these changes have contributed and will continue
to contribute to the competitiveness of European
industry, to enable it to capitalize to the maximum
on opportunities created by the single European
market and to counter similar operations mounted
by other European or foreign corporations trying to
increase their market share.

Let us now see how production is divided inside the
Community and which sectors are likely to grow
faster inside each country.

Geographic distribution of production and
employment in the EC

Figure 9 shows how the GDP and total population of
the EC are divided among the different countries. As
can be seen, the four main European countries (the
Federal Republic of Germany, the United Kingdom,
France and Italy) account for more than 70% of the
Community’s GDP, while the share of Spain is less
than proportional to that of its population.

Within the EC, the share of industry in the economy
varies considerably from one country to the other,
with a maximum of 39.2% in the Federal Republic of
Germany and a minimum of 24.3% in Denmark. It
should be pointed out that these shares exclude the
energy, building and construction sectors. The agri-
cultural sector continues to play a dominant role in
Denmark, where a large part of agricultural produc-
tion, in particular meat production, is exported.

Table 8
Share of main economic activities in value-added at market prices, 1987

(%o) B DK D GR

IRL 1 L NL P UK EC

Agricultural, forestry and fishery

products 22 53 1.8 16.2
Fuel and power products 5.0 20 48 43
Manufacturing 216 198 305 188
Building and construction 56 6.3 54 6.5
Market services 509 452 439 386
Non-market services 147 215 137 15.5
Total 1000 1000 100.0 100.0

54 39 88 43 24 44 76 14 33

79 5.1 N/A 5.0 1.9 97 36 79 57
231 213 N/A 238 255 193 279 235 243
67 55 5.9 58 52 5.6 57 56 58
463 467 362 485 533 485 429 461 462
106 1756 175 127 117 125 124 156 146
1000 1000 N/A 1000 1000 1000 100.0 100.0 100.0

Source: Eurostat (Sec2).
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Figure 9

Distribution of GDP and population in the EC

1988
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Other countries where the share of the agricultural  and more than 45% of the activity in eight of the 12
sector is higher than average are Greece, Ireland, = Member States. This represents an increase of about
and the southern European countries in general. three percentage points in comparison with 1980.

The share of non-market services fluctuates in gen-

The market services sector represents more than half  eral between 12 and 15%.
the economic activity in Belgium and Luxembourg,

Table 9
Share of industry in GDP and working population, 1988 (1)
Breakdown by country

GDP Share of GDP (2) Share of working Relative productivity

(%) (billion ECU) population () of industry (4)
Belgium 126.2 30.7 238 1.29
Denmark 90.9 251 251 1.00
FR of Germany 10254 39.2 36.0 1.09
Greece 441 247 N/A N/A
Spain 289.8 38.9 240 1.62
France 804.2 30.2 26.1 1.16
Ireland 271 N/A N/A N/A
Italy 701.8 337 28.2 1.20
Luxembourg - 56 36.6 34.3 1.07
Netherlands 194.7 33.2 222 1.50
Portugal 35.1 36.6 26.3 1.39
United Kingdom 686.5 36.0 26.7 1.35
(") Industry, including energy, building and construction.
(2) 1986 figures for Belgium, Luxembourg, Netherlands and Portugal.
(3) 1985 figures for Denmark, 1986 for Luxembourg, Portugal and United Kingdom; working population excludes the armed forces.
(4) Share of GDP/Share of working population.
Source: Eurostat (Sec2, Soci).
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Figure 10

Share of industry in GDP — 1987
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Within industry, there are wide differences in the Flaure 11
distribution of production among the different sec- 9
tors. These differences reflect at least in part the ]
comparative advantages of the different countries as an d?gfgre?(f ?:{:}E(:GDP
well as their level of development. % ] 9%8
Taking into account their geographic situation, their 100
size and other economic and historic factors, the
Member States of the EC are more or less open to 80}
the rest of the world. Figure 11 illustrates the share
of total and of intra-European exports of goods and 60 - _
services respectively in the total added value of the N ]
different Member States. Three observations can be k N
- ’ 40 L
made from this graph:
1. The part of production exported by each country

varies widely from one Member State to the other.

2. The great majority of exports from each country
are destined to other Member States.

3. In a general manner, the most open economies are
those of the small Member States, i.e. BLEU, Ire-
land, and the Netherlands. The new arrivals, i.e.
Greece, Portugal and Spain, still have too low an
export rate, even if Portugal’s open trade policy

20 - E %
o @
DK F GR IRL 1 NL P E UK D

B
Total exports

Source : Eurostat.

N intra-EC exports

before its adhesion (Portugal being a member of
EFTA) places this country at a higher level than
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Table 10
Share of services in GDP and working population, 1988
Breakdown by country

GDP Share of services Share of working Relative productivity
(%) (billion ECU) GDP (1) population (2) of service(3)
Belgium 126.2 63.2 61.8 1.02
Denmark 90.9 57.0 59.4 0.96
FR of Germany 10254 56.4 51.2 1.10
Greece 441 48.3 447 1.08
Spain 289.8 60.0 440 1.36
France 804.2 61.9 56.7 1.09
Ireland 271 499 N/A N/A
Italy 701.8 60.9 56.4 1.08
Luxembourg 56 728 66.1 1.10
Netherlands 194.7 60.5 53.2 1.14
Portugal 35.1 54.4 346 1.57
United Kingdom 686.5 60.9 59.2 1.03

(1) 1986 figures for Belgium, Ireland, Luxembourg and Portugal.

(2) 1986 figures for Greece, Luxembourg, Portugal and United Kingdom; working population excludes the armed forces.

(3) Share of GDP/Share of working population.
Source: Eurostat (Sec2, Soci).

Denmark in terms of export rate in value-added. The
export rate of the different countries, however,
depends not only on the size of the country and type
of economic policy pursued in the past, but also and
especially on the production structure and the rate of
specialization of the economy in more or less
export-oriented sectors.

Table 13 shows the degree of specialization of the
different Member States in the main sectors of
activity. This specialization rate is defined as the dif-
ference between the share of each sector in the total
value-added of the country considered, minus the
share of the sector in value-added in the EC as a
whole. Thus, a specialization coefficient of 11% for
Greece in the agricultural sector means that the share
of the agricultural sector in Greece in 1987 was 11
percentage points higher than the share of this sector
in the Community as a whole.

The analysis of specialization coefficients per
country makes it possible to analyse certain charac-
teristic traits of the industrial structure of the dif-
ferent Member States.

Belgium has a production structure generally close
to the European average. Although the share of the
manufacturing sector is three percentage points
lower than the average of the EC, no sector in partic-
ular is responsible for this fact. Actually, with the
exception of ferrous and non-ferrous metals, the
chemicals and the food, beverages and tobacco sec-
tors, all manufacturing sectors have a slightly lower
share than the European average. The share of
market services, and among them, repair and trans-
port services, is on the other hand greater than the
EC average, reflecting in part the geographic posi-
tion of the country. Another sector where the
country exceeds the EC average is the governmental
services sector, which includes, inter alia, health and
education.

Federal Republic of Germany

In the Federal Republic of Germany, on the other
hand, the share of the manufacturing sector is mark-
edly greater than the average of the EC, due chiefly
to the country’s specialization in the production of

Table 11
Share of employees by country and sector of economic activity, 1988
(%) B DK D GR E F IRL 1 L N P UK EC
Agriculture 05 22 97 15 214 107 09 316 00 27 60 128 100
Industry 26 19 268 20 86 163 07 153 01 38 35 184 100
Services 34 24 188 22 81 178 08 159 0.1 49 24 231 100

Source: Eurostat (Soci).
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Table 12
Employment by sector of economic activity, 1988

(%) B DK D GR E F IRL 1 L NL P UK EC
Agriculture 3 6 5 26 15 7 15 10 4 5 22 2 8
Industry 28 26 40 27 31 30 28 32 32 27 35 30 32
Services 69 68 55 48 54 63 57 58 64 69 43 68 60
Total 100 100 100 100 100 100 100 100 100 100 100 100 100

Source: Eurostat (Soci).

electrical equipment, agricultural and industrial
machinery, and transport equipment. Thus, Ger-
many is a priori in an ideal situation to take
advantage of the economic recovery and investments
which have taken place these last few years in the
world in general and in the EC in particular. Indeed,
the growth rate of GDP in the Federal Republic of
Germany was among the highest in Western Europe
in 1987 and 1988, and forecasts for the next few
years continue to indicate sustained growth. The fast
growth of exports due to this German specialization

in the production of capital goods explains for that
matter the large surplus in the trade balance of Ger-
many with other Member States, which cannot be
reduced in a significant manner, unless demand for
goods in which Germany does not specialize very
much were to increase. The sectors in which the
Federal Republic of Germany has a lower speciali-
zation rate than the average is the food, beverage
and tobacco sectors, and the sector of textiles and
clothing, i.e. two sectors geared chiefly to household
consumption.

Table 13
Specialization indicators for EC industry, 1987 (1)

Sector B DK GR E F IRL 1 L NL P 11,4
Agricultural, forestry and fishery products -11 13 -156 110 24 0.5 4.9 11 -06 1.0 42 -1.9
Fuel and power products -08 -39 -10 -18 26 -07 NA -07 -35 37 -a21 2.1
Manufacturing -31 -67 58 -73 02 -35 NA -03 47 -53 36 -08
Ferrous and non-ferrous ores and metals 0.7 -8 01 N/A 03 -01 N/A 61 12 -02 -02 -02
Non-metallic minerals and mineral products -02 -03 00 N/A 05 -03 N/A 04 09 N/A 08 -02
Chemical products 03 -08 07 -12 -01 -04 NA -04 -16 NA -02 0.0
Metal products, except machinery and

transport equipment -07 -06 08 NA -02 -03 N/A 03 -03 NA -05 -09
Agricultural and industrial machinery -08 -041 12 NA -14 -09 NA -02 -02 NA N/A 0.2
Office and data-processing machines,

precision and optical instruments -06 -03 02 N/A -02 0.1 N/A 00 N/A NA NA -01
Electrical goods -10 -14 12 NA -09 -05 NA -09 NA -01 -14 -03
Transport equipment -06 -17 13 -14 04 -02 NA -07 -23 -15 -08 -02
Food, beverages and tobacco 04 02 -01 -01 13 -05 NA -09 -07 -02 20 13
Textiles and clothing, leather and footwear -03 -10 -06 N/A 05 -03 N/A 19 -15 -14 60 -06
Paper and printing products -06 0.0 03 -07 -04 -02 NA -03 -08 0.3 0.2 03
Rubber and plastic products -01 -04 04 -05 00 -02 N/A  -041 31 NA -04 -02
Other manufacturing products 0.2 0.1 00 N/A 0.1 00 N/A 03 -09 N/A 04 -3
Building and construction -04 -01 -02 0.3 1.5 -02 0.0 0.2 03 -0.1 0.0 0.0
Market services 40 -58 -23 -109 33 -03 -114 3.0 147 1.7 -28 0.2
Recovery and repair services, wholesale

and retail trade services 25 01 -26 -05 14 -01 -40 34 10 -05 71 -06
Lodging and catering services 05 -13 -10 N/A 41 -01 -03 09 -01 -08 05 -07
Transport services (2) 17 13 -07 1.0 00 -01 -09 06 -03 0.5 07 -0.2
Communication services -02 -04 0.2 00 -03 0.3 02 -05 02 -19 0.2 05
Services of credit and insurance institutions -15 -40 -23 -52 -13 -25 -19 -22 162 -23 -16 119
Other market services 10 -14 40 N/A -08 21  -45 09 -23 46 -96 -106
Non-market services 0.0 44 -09 -05 -3.1 26 21 -16 -11 -21 -20 11
General government services 43 9.2 24 N/A -88 -88 N/A 28 38 3.0 25 49
Other non-market services 00 -05 10 NA -10 -10 N/A  -01 -05 -08 -02 0.6

(1) The specialization indicators are defined as the difference between the share of the value-added in the GDP of a particular sector for a

particular country from the total Community share for the sector.

(2) Netherlands estimated.
Source: Eurostat (Sec2).
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The share of wholesale and retail trade is on the
other hand clearly lower than the EC average (by
2.6%), as is the financial services sector (insurance
and credit institutions). This may however simply
reflect definition problems, since the share of ‘other
market services’ exceeds the EC average by nearly
four points.

Denmark

The cause of the economic problems this country is
facing at present is chiefly due to the sizeable deficit
of the current balance of payments, as is clearly evi-
dent in Table 13. Indeed, the share of the manufac-
turing sector is very much lower than the European
average, with a specialization coefficient of -6.7%,
which is due primarily to a smaller share of manu-
facturing sectors of capital goods such as electrical
and transport equipment. The share of production in
sectors which have registered high export growth
rates, i.e. office equipment, electrical and electronic
machines and chemical and pharmaceutical prod-
ucts is also lower than the EC average.

Concurrently, Denmark ranks fifth in the EC with
the highest specialization rate in the agricultural
sector, where demand, both interior and exterior, is
growing only modestly.

Spain

The Spanish economy is currently at a relatively less
developed stage than most of the other Member
States, which is reflected by the fact that the share of
the agricultural sector is 2.4 points higher than the
Community average. That said, the country seems to
be in a good position to capitalize fully on the rapid
growth of economic activity in Europe and the
world, in that it means higher purchasing power for
the population and higher demand for consumer
goods, sectors in which the Spanish economy enjoys
comparative advantages. Even though the share of
capital goods producing sectors in 1987 was still
below the European average, the rapid growth of
this economy these last few years and the consider-
able increase of foreign investments in Spain suggest
that the Spanish economy could make up for lost
time quickly.

France

France is, together with Belgium, Denmark, Greece
and the Netherlands, one of the countries where the
share of the manufacturing sector is lower than the
EC average. When the specialization rates are exam-
ined at a more broken-down level, the share of

nearly all industrial sectors turns out to be slightly
lower than the average, with the biggest difference in
the case of agricultural and industrial machinery
(-0.9%). The share of market and non-market ser-
vices, however, is greater than the EC average,
reflecting in part the major role that the State con-
tinued to play in the French economy in 1987.

The fact that the French economy is relatively un-
specialized in the production of capital goods, and
in a much more general manner, of products for
which export demand is growing rapidly explains, to
a large extent, the relatively serious deterioration in
the balance of manufactured goods these last few
years.

Unless there is a structural reorientation of the
French production apparatus and a shift of produc-
tion toward sectors with more dynamic growth, the
French economy does not seem to have a growth
potential that is clearly above the average.

Greece

Although data are not available for all sectors in
Greece, nevertheless the sectorial distribution of pro-
duction between the various branches differs funda-
mentally from the European average, with a clearly
larger share of production in the agricultural sector,
and a specialization rate way below the average for
all industrial sectors and for commercial services as
well.

Italy

Italy appears to have a traditional type of produc-
tion structure, with a slightly higher degree of spe-
cialization than the EC average in traditional sectors
such as textiles and leather, metallic and other
manufactured products, the major part of which
consists of furniture. Although the share of electrical
equipment is lower than the EC average, that of tele-
communication and office equipment is nearly equal
to the European average.

Italy ranks second behind Portugal in the European
Community in terms of the share of production in
the textiles sector in the economy as a whole. These
two countries are consequently particularly vulner-
able to strong competition from low-wage produ-
cers, and must stake their effort on quality and
creativity factors in order to maintain their market
share in the years to come.
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Ireland

Very few detailed data are available for Ireland.
Nevertheless, the share of the agricultural sector in
this country continues to be extremely important,
even if it has been reduced these last few years, while
the share of market services is lower than in other
countries.

Luxembourg

Luxembourg has a very specialized production struc-
ture, having capitalized to the maximum on certain
niches that enable it to take full advantage of its geo-
graphic situation and its own resources. The
economy of Luxembourg is therefore extremely spe-
cialized in the steel industry (even if the share of this
sector has been diminishing these last few years),
and in the sector of financial services. The share of
financial services in the country’s economy is greater
by an impressive 16.2% than the EC average.

The economy of Luxembourg is therefore particu-
larly sensitive to regulation changes in the services
sector, and to any measure that could jeopardize its
privileged position as a fiscal oasis in Europe.

The Netherlands

The Netherlands, for which there are relatively few
data available at Eurostat, has a higher specializa-
tion rate in the energy sector than the European
average (thanks to natural gas), and also a markedly
higher specialization rate (than the European
average) in the sector of market and non-market ser-
vices. This reflects both the high industrialization
level of the country and the fact that it offers a very
wide social security coverage, a feature which
increases the share of the services sector in relative
terms.

Portugal

As already mentioned, Portugal ranks first in the
Community with the highest specialization rate in
the sector of textiles, footwear and clothing. Conse-
quently, the country’s adhesion to the Community
opened up new prospects, since up to that point,
Portugal’s exports of textile products to the EC were

governed by a system of quotas. Since Portugal
joined the Community in 1986, these quotas have
been gradually lifted, with their complete elimina-
tion scheduled for the early 1990s. Nevertheless,
competition from low-wage countries in this area
may well limit the growth potential of Portuguese
exports.

The United Kingdom

Table 13 clearly shows the importance of the energy
sector in the United Kingdom, with an energy spe-
cialization rate two points higher than the European
average. On the other hand, the share of the manu-
facturing sector is slightly lower than the average.
Within this sector, however, three branches have a
relatively high specialization rate, namely: food,
beverages and tobacco; agricultural and industrial
machinery, and the paper and printing industry. The
degree of specialization of the British economy in
dynamic export sectors is not very pronounced,
however, as can be gathered from examining the spe-
cialization rates in the sector of computer and office
equipment, electrical equipment, transport equip-
ment and other manufactured products. The share of
the chemicals sector on the other hand is nearly
identical to the EC average, this being one of the sec-
tors, as we have already mentioned, where the EC
enjoys comparative advantages.

The rapid growth of foreign investments in the trans-
port equipment sector, and more particularly in the
automobile industry, could none the less contribute
to a greater degree of specialization of the British
economy in this sector and enable it to capitalize on
the rapid growth of the demand for this type of
goods that is expected for the coming years.

In conclusion, although certain countries appear
today to be in a better position than others in order
to benefit from the single market and the type of
orientation that demand has assumed today, they all
have certain advantages that they could use to their
benefit while waiting for the completion of the
necessary structural transformation that would guar-
antee sustained rapid growth in the years to come.

DRI Europe
Address: 1, rue Camille Lemonnier, B-1050 Brussels
Tel: (32 2) 346 2325; Telefax: (32 2) 346 23 09.
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ANNEX

Figure 1

Nominal GDP
1988

European Community

Japan
United States
Table 1A
Ranking of major EC sectors by output and employment, 1988 (1)

NACE Output (2) Employment

Code (mililon ECU) Rank (1000)  Rank
64  Retail trade 958 700 (3) 1 38736 (4) 1
41 Food and drink (except tobacco) 331232 2 2208.0 5
25 Chemicals 263983 (5) 3 19220 7
35 Motorotor vehicles and motor vehicle parts and accessories 206 714 4 18153 8
34  Electrical engineering 205 374 5 26614 3
50 Building and civil engineering 201 221 6 28147 2
32 Mechanical engineering 190 977 7 23440 4
31  Manufacture of metal articles 145 511 8 21230 6
22  Production and preliminary processing of metals 125814 9 919.7 12
43  Textile industry (except jute industry) 84 300 10 15475 S
48 Processing of rubber and plastics . 80710 11 981.2 10
24  Manufacture of non-metallic mineral products 80 140 12 977.1 LR
36 Other means of transport 59715 13 783.7 13
33 Office and data-processing machinery 39 878 (6) 14 238.7 (8) 16
75  Air transport 24725 15 258.8 15
13  Crude oil and natural gas 22700 16 950 = 18
37 Instrument engineering 20 381 17 309.3 14
23  Extraction of minerals other than metalliferous and energy-producing 9761 18 128.1 17

() The rankings are based principally on Panorama sectoral data; wherever this was not possible, Eurostat (Inde data base) estimates were
used to complete the table.

(2) Output: production figures for manufacturing; turnover for services.

(3) 1985.

(4) 1984.

(5) Turnover; excluding Greece.

(6) Excluding Greece and Portugal.

Source: Industry Associations, Eurostat (Inde).
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Table 1B
Ranking of EC subsectors by output and employment, 1988 (1)

NACE Output (2) Employment
Code , (million ECU)  Rank (1000)  Rank
822 Life insurance 221967 (3) 1 742 (4) 6
351  Motor vehicles (including road tractors) 161 448 2 1296 2
251 Basic industrial chemicals and further processing of such products 116 749 3 683 8
790* Telecommunication services 69 400 4 N/A
221  Iron and steel 68 845 5 522 1
412  Slaughtering, preparing and preserving of meat 60 669 6 387 15
413  Dairy products 59 592 7 260 29
344 Telecommunications equipment 54817 (5) 8 806 (5) 4
316 Tools and finished metal goods, except electrical equipment 52 869 9 743 5
473  Printing : 51439 10 667 9
483  Plastics processing 47 150 1 573 10
453 Clothing 46 514 12 1051 3
257 Pharmaceutical products 44 343 13 410 13
467/316.6  Furniture 38 665 14 723 (6) 7
224  Production and preliminary processing of non-ferrous metals 37 229 15 200 36
429 Tobacco products 36 661 16 106 55
838  Advertising 36213 17 36 92
472  Paper and board conversion 35795 18 364 17
325  Machinery for the mining, iron and steel, metallurgical and other
industries 34215 19 385 16
345 Consumer electronics; manufacture of records and tapes 32975 20 351 18
364 Aerospace equipment 31600 21 489 12
258 Soaps, synthetic detergents, perfume and toilet preparations 27 981 22 193 37
422  Animal and poultry feeds (including fish meal and flour) 25769 23 86 62
471 Pulp, paper and board 25638 24 173 40
481 Rubber products 25364 25 347 21
427 Brewing and malting 23935 26 157 45
839* Software and computing services 22700 (8) 27 287 () 24
324  Machinery for the food, chemical and related industries 22355 28 258 30
255 Paints, varnishes and inks 21597 29 177 38
313  Secondary transformation, treatment and coating of metals 21513 30 351 19
432 Cotton industry 20718 31 301 23
314  Manufacture of structural metal products 20627 32 280 25
322 Machine tools for working metal and other tools and equipment for use
with machines 20 564 33 280 26
243  Manufacture of concrete, cement or plaster products for construction 20484 34 221 34
436 Knitting industry 19 150 35 343 22
419  Bread and flour confectionery 19 059 36 391 14
421  Cocoa, chocolate and sugar confectionery 18 795 37 164 44
247  Manufacture of glass and glassware 18 282 38 233 (7) 32
311 Foundries 17 827 39 270 27
346 Household appliances 17 615 (8) 40 204 (8) 35
315 Boilermaking 17 372 41 227 33
411  Vegetable and animal oils and fats 16923 42 54 82
451/452  Footwear 16 900 43 348 20
483* Fibre-reinforced plastics 16 524 44 82 68
424  Alcohol and spirits 15090 45 72 74
420  Sugar manufacturing and refining 14633 (9) 46 68 (9) 77
321  Manufacture of agricultural machinery and tractors 14 562 47 165 43
344/345 Electronic components 14 406 48 N/A
242  Manufacture of cement, lime and plaster 14 180 49 84 65
431 Wool industry 14 070 50 176 39
361  Shipbuilding, repair and shipbreaking 14 022 51 269 28
248  Ceramic goods 13922 52 243 K))
414  Processing and preserving of fruit and vegetables 13197 53 129 48
923 Industrial cleaning services 13 028(14) 54 1491(14) 1
345.1  Audiovisual equipment 12 906 55 123 50
223  Drawing, cold rolling and cold folding of steel 12694 56 97 58
839.3 Temporary work services 12 500 57 N/A
416  Grain milling 11910 58 45 87
428  Soft drinks including bottling of natural spa waters 11 400 59 89 59
258.1 Soaps and detergents 11048 60 N/A
326 Transmission equipment for motive power 11013 61 170 41
341 Insulated wires and cables 10 843(10) 62 111(19) 52
322* Machine tools 10611(11) 63 170(12) 42
255* Paints and varnishes 9 540(13) 64 88(13) 60
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Table 1B (cont.)

NACE Output (2) Employment
Code (million ECU) Rank (1000)  Rank
463 Wooden building components 9152 65 146 46
222 Steel tubes 9047(19) 66 75 71
323 Textile machinery and accessories; sewing machines 8815 67 120 51
371  Measuring, checking and precision instruments and apparatus 8712 68 128 49
837* Consulting engineers 8 389 69 140 47
323.1  Textile machinery 7951 70 102 57
2436 Ready-mixed concrete 7 805(16) 71 N/A
245 Working of stone and of non-metallic mineral products 7470 72 76 70
441  Leather tanning and finishing 7017 73 72 75
415 Processing and preserving of fish and other sea foods 6793 74 105 56
462  Semi-finished wood products 6708 75 67 78
256.8 Fertilizers 6700 76 50 84
231  Extraction of building materials and refractory clays 6 480 77 82 67
316.42 Light metal packaging 6 203(17) 78 57(17) 80
347  Electric lighting 5980(18) 79 85(18) 64
362 Railway and tramway rolling stock 5635 80 87 61
372 Medical and surgical equipment and orthopaedic appliances 5512 81 84 66
491  Jewellery 5019(19) 82 55(19) 81
373 Optical instruments and photographic equipment 4977 83 73 72
241  Clay products for constructional purposes 4939(17) 84 86(17) 63
467.2  Office furniture 4 867(10) 85 59(10) 79
461  Sawing, planing, drying and seasoning of wood 4798 86 73 73
4941 Toys and games 4718(19) 87 69(10) 76
465/466  Other wood manufactures and articles 4501 88 81 69
328.3 Liquid pumps 4 440(20) 89 N/A
322.2* Special tools 4 362(21) 90 N/A
839.1* Management consultancy 4068 9 43 89
363 Cycles, motorcycles and parts and accessories thereof 3777 92 51 83
232  Mining of potassium and natural phosphates 3553 93 46 86
345.2 Music recording 3175(2) 94 110 () 54
2486 Tableware and ornamental ware 2797(17) 95 110(17) 53
327.1  Machinery for working wood 2474(23) 96 43(13) 88
464 Wooden containers 2359 97 40 91
362* Railway rolling stock: locomotives, coaches, goods wagons and parts 2276(24) 98 50(24) 85
325.5 Industrial trucks 2047 (5) 99 41 (6) 90
322.2* Cutting tools 1924 100 N/A
342 Power transformers 1715(25) 101 N/A
839.1* Market research 1658 102 23 93
839.2* Data banks 1 431(26) 103 N/A
466.3 Brushes 1052 104 19(27) 94
492  Musical instruments 768(28) 105 14(28) 95
790* Express couriers 566 106 8 96
839.1* Public relations 356 107 2 97

* The industry covered by this NACE code is larger than the industrial sector defined here.

(1) The rankings are based principally on Panorama sectoral data; wherever this was not possible, Eurostat (Inde data base) estimates

were used to complete the table.
(2) Output: production figures for manufacturing; turnover for services.
(3) Total insurance premiums, 1987.
(4) 1985.
(5) Excluding B, DK, L, NL and P.
(6) 1987.
(7) Estimated.
(8) Excluding B, DK, L and NL.
(%) Excluding DK, IRL and NL.
(19) Excluding L.
(1) Excluding GR and IRL.
(12} Excluding DK, GR and IRL.
(13) Excluding GR, IRL and L.
(14) 1986.
(15) Deliveries.
(16) Excluding DK, L, NL and P.
(17) Excluding IRL.
(18) Excluding B, DK, IRL and NL.

(19) Excluding L and P.

(20) Excluding IRL and P.

(21) Excluding DK, GR, IRL and L.
(22) Ex-factory sales.

(23) Excluding GR, IRL, L and NL.

Source: Industry associations, Eurostat (Inde).

(24) Excluding NL and UK.
(25) 1987; D, F, |, UK.

(26) Excluding DK, GR, IRL and P.

(27) Excluding GR and P.
(28) Excluding B, GR, IRL and P.
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Population projection, 1988, 2000, 2025

Table 2

international comparisons

Table 3

International comparisons

Value-added in industry as percentage of GDP

(1 000) 1988 (1) 2000 2025
(%) 1968 1978 1987

Belgium 9 925 10 034 9 920

Denmark 5119 5139 4972 EC 411 38.2 34.5

FR of Germany 60 714 59 818 53 965

Greece 10013 10 193 10080 USA 36.7 34.0 29.2

Spain 39 053 40 812 42530  Japan 444 4“7 406

France 55 789 58 196 60 442 .

: OECD.

Ireland 3650 4086 agsg  Source:O

Italy 57 265 57 881 54 919

Luxembourg 367 368 349

Netherlands 14 648 15 207 15 081

Portugal 10 246 10 587 10 935

United Kingdom 56 799 57 509 57 464

EC 323 588 329 830 325 615 Table 4

USA 245 414 266 194 300 796 EC population by sex and age group, 1987

Japan 122 424 129 106 128 596 Percentage of total population

USSR 283 682 307 737 351 450

Eastern bloc 112 856 117 112 123 292 (age group) Females Males Total

Less developed

countries (2) 3919 249 4988 573 7 114 430 0-19 25.7 28.5 27.1

20-39 289 31.3 30.1

Total 5112298 6 251 055 8 466 516 40-59 23.3 24.2 237

X - 60 + 221 16.0 19.1

(1) Mid-year figures. of which:

(2) All regions of Africa and Latin America. 70 + ’ 78 43 6.1
All of Asia excluding Japan, Melanesia, Micronesia and Poly- Total 100 100 100
nesia.

Source: United Nations. Source: Eurostat (Soci).

Table 5
Employment by major sector (1)

(1 000) 1980 1981 1982 1983 1984 1985 1986 1987 1988 (2) AAGR

Agriculture, forestry and fishing 11887 11551 11093 11067 10843 10666 10351 10249 10 065 -2.1

Fuel and power products 1942 1946 1947 1919 1 869 1837 1777 1751 1728 -15

Manufacturing 34112 32559 31413 30276 29540 29352 29330 29196 28 641 -2.2

Building and construction 9795 9496 9175 8955 8628 8432 8387 8447 8 295 -2.1

Market services 44 442 44702 45106 45255 46282 47223 48291 49434 50076 1.5

Non-market services 22309 22656 22949 23243 23523 23934 24298 24533 24 833 14

(1) Employment comprises all persons in paid employment or working on their own account during the reference period.

(2) Estimated.

Source: Eurostat (Sec 2).

Table 6
Number of employees by major sector, 1987
Breakdown by country (1)

(1 000) B DK D GR E F IRL L NL UK EC (2

Agriculture, forestry and fishing 13 56 213 971 526 273 22 1 64 320 2459

Energy and water 52 22 477 48 135 302 15 1 62 502 1616

Mineral extraction and chemicals 165 52 1226 89 371 682 33 19 152 769 3558

Metal manufacturing 253 194 4087 123 756 1940 58 8 364 2264 10047

Other manufacturing 304 254 2576 46 1132 1795 109 11 445 2097 9169

Building and civil engineering 156 165 1429 232 682 1186 65 14 305 1000 5234

Distributive trades etc. 437 402 3590 661 1266 2797 144 29 791 4370 14477

Transport and communications 240 159 1454 244 467 1303 47 11 326 1334 5585

Financing, insurance etc. 262 203 1765 146 438 1625 71 19 532 2284 7345

Other services 1164 878 6345 637 2133 6045 254 37 1590 6635 25718

Total 3046 2385 23162 3597 7896 17948 818 149 4631 21575 85207

(1) Employees comprise all persons bound to an enterprise by an employment contract guaranteeing remuneration for their work.

(2) Excluding Italy.
Source: Eurostat (Soci).
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Table 7
Unemployment rate (1)

(%) B DK D GR E F IRL | L N P UK EC
1983 126 95 69 90 178 83 153 89 35 124 78 112 100
1984 126 91 71 93 206 98 170 95 31 124 85 114 107
1985 118 75 72 87 219 103 184 95 29 106 86 115 108
1986 118 58 66 82 212 104 183 105 26 103 83 115 108
1987 115 58 63 80 205 105 181 102 27 100 69 106 104
1988 105 64 63 85 195 100 178 107 22 95 55 85 98
1989 96 70 57 NA 170 96 172 110 19 93 50 65 90

(') Unemployment rates correspond to definitions established by the ILO in 1982 (persons older than 14 years of age, looking for employ-
ment and immediately available for work). This method, used for all Member States, gives the annual averages obtained from interpola-
tion of the data on the number of registered unemployed, supplied by the Annual Labour Enquiry.

Source: Eurostat (Soci).

Table 8
Exchange rates, 1970-88
1 ECU = ... national currency

B-L DK D GR E F IRL 1 NL P UK USA Japan
1970 5111 7667 3741 3067 7136 5678 4259 6389 3700 2938 4259 1022 3680
1971 50.87 7.753 3646 3143 7257 5772 4286 6474 3658 2064 4286 1.048 363.8
1972 4936 7789 3577 3365 7220 5657 4489 6543 3600 3048 4489 1122 3397
1973 4780 7416 3276 3695 7181 5468 5023 7165 3429 3027 5023 1232 3332
1974 4640 7259 3084 3578 6882 5734 5098 7757 3202 3025 5098 1.193 3475
1975 4557 7.123 3049 3999 7116 5319 5600 8095 3.135 3150 5600 1.241 3677
1976 4317 6762 2815 4088 7474 5345 6216 9301 2955 3362 6216 1.118 331.2
1977 4088 6.856 2648 4204 8685 5606 6537 10068 2800 4359 6537 1141 3058
1978 4006 7.019 2556 4678 97.43 5740 6639 10802 2754 5586 6639 1274  267.1
1973 40.17 7209 2511 5077 9197 5829 6695 11385 2749 6704 6464 1371 3005
1980 4060 7.827 2524 5932 9970 5869 6760 11892 2760 6955 59085 1.392 3150
1981 4129 7923 2514 6162 10268 6040 6910 12632 2775 6849 5531 1.116 2454
1982 4471 8157 2376 6534 10756 6431 6896 13238 2614 7801 5605 980 2435
1983 4544 8132 2271 7809 12750 6771 7150 13499 2537 9869 5870 890 2114
1984 4544 8146 2238 88.34 12657 6.872 7259 13814 2523 11568 5006 789  187.1
1985 4491 8019 2226 10574 12916 6795 7152 14480 2511 13025 5880 .763 1806
1986 4380 7936 2128 13742 13746 6.800 7335 14619 2401 14709 6715 984 1650
1987 4304 7.884 2072 15622 14219 6928 7754 14947 2334 16258 7047 1.154 1666
1988 4343 7952 2074 16758 13760 7.036 7757 1537.3 2335 170068 6644 1.182 1515

Source: Eurostat (lcg).
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CORPORATE STRATEGIES OF EUROPE’S 70
LARGEST CORPORATIONS

Introduction

The 70 corporations whose strategies are analysed
below were selected on the following basis:

e companies in the oil and mining sectors, in the
distribution sector, public companies and subsi-
diaries of non-EC companies were excluded from
this survey.

e State-owned companies that are exposed to
market forces in the same way as private com-
panies (Renault, for instance) were however
included in this survey.

The ranking is based on 1987 turnover, converted
into ecus; some companies were excluded from the
ranking because, in July 1989, when this study was
completed, no financial information on these com-
panies had been received. Similarly, turnover figures
for 1988 were not available for all companies.

The purpose of this survey is to analyse the competi-
tiveness of European companies, by sector and in
comparison with their Japanese and US competitors.

The angle is mainly financial, as opposed to ‘econ-
omic’: the objective is to understand corporate
strategies with respect to the companies’ financial

situation, rather than their general economic
strategy, which would include such issues as market
shares, etc.

As a result, one should avoid drawing general con-
clusions on the level of competitiveness of the dif-
ferent countries; this remark holds true in particular
for the comments on the Japanese companies’ finan-
cial situation. ‘

Note on methodology

The financial results used for the purpose of this
study come from the annual reports of companies.
In order to conduct a Europe-wide comparison,
annual figures were converted into ecus on the basis
of the average exchange rate for that year (source:
Eurostat). This obviously causes a few distortions
due to the impact of the variations of each currency
in relation to the currency of reference. For fiscal
1988, we obtained financial data for about 60% of
the sample. These figures were used to estimate the
results of all the groups for 1988.

The comparison of American, European and
Japanese companies on the basis of the net results
reveals a weaker performance for Japanese firms in
all sectors of activity. This, however, should be
qualified by the following elements:

Table 1
Operating profit, net income and cash flow of the biggest corporations in Europe, the USA and Japan
(%o of turnover) 1983 1984 1985 1986 1987 Average
Europe Oper. margin 6.0 6.1 74 6.3 7.1 6.5
Net result (1) 17 2.1 25 3.0 3.1 25
Net result (2) 14 07 1.2 2.3 31 1.7
Cash flow (1) 6.4 6.9 76 8.1 8.2 75
Cash flow (2) 59 53 6.1 7.3 8.0 6.6
USA Oper. margin 13.1 13.8 12.1 10.2 11.4 12.1
Net result 6.3 6.9 6.0 47 55 5.9
Cash flow 10.1 10.7 9.9 9.8 10.0 10.0
Japan Oper. margin 52 53 60 42 15 44
Net result 2.7 26 2.8 24 14 2.4
Cash flow 6.8

6.7 71 6.7 6.2 6.7

(1) The top 10 groups with the exception of Renauilt.
(2) The top 10 groups.

NB: The operating profit is defined as the gross operating surplus less the capital depreciation allowance.
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Basically, Japanese companies do not have the same
organizational structure as European and American
corporations, consolidated data are not always
accessible, and very often the groups tend to be
organized in subcontracting networks. Hence, the
results of these activities are not available at the
whole group level, because they are often owned by
several companies within this group.

Other factors which explain the poorer financial per-
formance of Japanese companies are to be found in

the industrial structure of groups*which are highly
capital-intensive (this is particularly the case in the
automobile industry): this puts a burden on depreci-
ation allowances, which weighs heavily on results.
Finally, the debt burden of these companies is also
higher, resulting in heavier financial costs.

Consequently, comparisons based on the net result
must be made with caution. Moreover, we should
point out that the aggressive marketing of the
Japanese groups has a counterpart: massive invest-
ments have to be financed in part by debt.

Table 2
Key figures for the main sectors

Sector Number %o of total AAGR (1) VA/workers GOS (2)/VA Invest./VA Net res./turn.
of turnover 1983/88 (ECU) (%) (%) (%)

companies 1988 ) Jgss 1988 1983 1988 1983 1988 1983 1988

Production and

primary transformation

of metals 8 85 + 47 26290 42100 11.8 28.0 13.2 17.0 -3.0 27

Chemicals 15 20.3 + 40 36080 51260 35.1 39.1 13.3 18.2 1.7 5.0

Electrical and

electronic engineering 9 16.3 + 91 25100 33990 19.1 242 10.9 14.2 21 3.2

Automobiles 8 241 +10.7 27420 39440 275 33.1 215 24.4 -0.1 37

Food & drink 13 17.0 + 68 21690 26100 38.0 48.2 155 19.8 4.2 73

(1) Average annual growth rate.

(2) Gross operating surplus.
Source: Eurostaf.
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In conclusion, the comparison between the top 10
corporations in Japan, the United States and Europe
was conducted on the basis of the following three
indicators: the operating profit, the net result, and
the cash flow (net result and depreciation allow-
ance). These three indicators are given as a per-
centage of turnover. The operating profit is defined
as gross operating surplus minus the depreciation
allowance.

Table 1 shows a generally improved performance of
American corporations for all indicators. For their
part, the top European and Japanese companies
have achieved quite similar economic results. We
should point out none the less that whereas Euro-
pean companies are improving their cost structure,
Japanese companies are experiencing the opposite
trend. This is particularly true of the following com-
panies: Hitachi, Toshiba and Fujitsu.

The European groups: competitiveness
regained

The analysis of the 70 biggest European corpor-
ations is based on an examination of their strategy
and their financial results during the last six years
(1983-88). The companies considered are those
found in the classification drawn up by the Nouvel
Economiste on the basis of their 1987 turnover.

The groups are divided in accordance with 12 sectors
of activities (NACE). The chemical industry tends to
dominate (15 companies with 21% of the total tur-
nover), followed by the automobile industry (8 com-
panies, 21% of the total turnover), the manufacture
of electrical and electronic products (9 firms, 16% of
the turnover), and the food and drink sector (13
groups, 15% of the turnover).

Other sectors where European firms are market
leaders are the production and preliminary pro-
cessing of metals (9.5% of the total turnover), and the
aerospace industry (4 companies with 4% of the total
turnover).

The Community is not well represented (no more
than three companies) in six other sectors: metallic
mineral products, machinery, EDP, rubber, pub-
lishing and finally construction and civil engin-
eering.

The five sectors where European groups are pre-
dominant will be analysed in detail below.

General data

In 1988, the first most important sectors comprised
75% of the companies in the sample (in numbers),
but the same companies accounted for more than
86% of turnover. It is worth pointing out that in
1983, these same companies accounted for 86% of
the total as well.

The trend of sectoral growth rates nevertheless
reveals a change in the specialization of the Com-
munity economy over the past few years.

Thus, the automobile and electrical and electronics
industries have grown faster than the average of the
sample, which is around + 7.3%. The food and drink
sector grew at the average growth rate, while two
sectors have declined, for different reasons: the steel
industry, due to considerable restructuring efforts,
and the chemical industry, because of its leading
position in the world.

Finally, in all sectors there was a clear improvement
of profit, productivity and investment ratios.

Thus the productivity ratio (VA/person employed)
went up by +9.8% a year in the steel industry,
+7.5% in the automobile industry, +7.2% in the
European chemical industry and 3.8% in the food
and drink sector.

There was therefore a concourse of two factors: an
improvement in the production apparatus (whence a
growth in industrial investments for the period), and
a drop in the labour force. The industrial margin
(GOS/VA), which grew strongly especially in the
food sector and in the steel industry, has enabled to
raise the self-financing ratio.

The financial situation of the groups has therefore
improved, but 1988 profit levels still placed most of
these industries at a generally lower level than their
American competitors. On the other hand, and even
though comparisons with Japanese companies
should be done with caution (see note on methodo-
logy), it appears that European companies are
achieving better results than their Japanese competi-
tors.

Thus, on the basis of 1987 figures, the comparison of
net margins (net result/turnover) within the sample
of the first 280 leading groups worldwide — which
include the top 70 European corporations — give the
following results (see Table 3).

In all the major sectors of activity, Japanese com-
panies reveal levels of performance amply inferior to
those of their American and European competitors.
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American companies have, on the whole, higher
profitability margins; this is particularly the case in
the electrical and electronics sector, as well as in the
chemicals sector. In the food sector, Europe is on a
par with the United States now, which may explain
the new flow of investments from Europe to the
United States.

Only the European mechanical industry, thanks to
the powerful German corporations, scores a clearly
higher margin than its non-EC competitors.

Importance of the groups in the
Community economy

It is worth comparing the development of these top
70 European groups with the overall development of
the Community economy.

A comparison of the main economic indicators gives
the following results (see Table 4).

The European groups represent about 6% of the
wealth created (value-added), and of investment of
the Community economy.

On the other hand, they absorb a few more jobs
(8%). These indicators must be slightly undervalued
by the output of groups outside the Community (in
relative terms this is quite low and does not affect
the general conclusions).

Between 1983 and 1988, these indicators remained
stable, except for investment, the average rate of
which (for the sample) increased from 14.9% in 1983
to 18.7% in 1988. For Europe as a whole, the gross
fixed capital formation ratio remained stable (19.5%
in 1983, 19.8% in 1988).
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This slight under-investment in fixed assets by the
major industrial groups is the result of a strategic
policy which has tended to favour development by
external growth (acquisition of companies) over the
last few years, causing a transfer from industrial
investment to financial investment.

Table 3
Number of companies and net results in the main
sectors of activity

Europe USA  Japan

Metal products

Number of companies 8 3 6

Net result/turnover (%) 2.3 52 -04
Chemical products

Number of companies 15 6 9

Net result/turnover (%) 4.1 5.6 2.3
Mechanical engineering

Number of companies 3 4 5

Net result/turnover (%) 37 3.3 04
Electrical and electronic eng.

Number of companies 9 14 10

Net result/turnover (%) 2.8 7.8 29
Automobiles and parts

Number of companies 8 5 1

Net result/turnover (%) 36 46 24
Food & drink

Number of companies 13 19 6

Net result/turnover (%) 5.8 58 1.3

Source: Eurostaf.

Furthermore, there is a data consistency problem for
certain groups, which publish investment figures net
of transfers conducted during the year.

Table 4
Comparison of the main economic indicators
Comparison 1983-88

European European
(/o) groups economy
Value-added + 73 + 6.9
Wage bill + 6.1 + 58
Investment + 132 + 741
Employment + 15 + 08
Value-added/worker + 66 + 6.0
Wage bill/worker + 46 + 49
Investment ratio
(Invest./VA) 17.2 19.3

Source: Eurostaf/Eurostat.

As regards the comparison of growth rates from 1983
to 1988, the large European groups have registered a
faster growth — for all indicators — than the
economy as a whole. '

Labour productivity, measured by the VA/worker
ratio, went up by an average of 6.6%, as opposed to
6% for the Community. This is due to the quasi-
stabilization of employment and the rapid growth of
value-added (4 7.3% for the groups).

Table 5
Importance of the groups within the EC economy
(%) 1983 1984 1985 1986 1987 1988
Value-added 58 62 61 60 62 62
Wage bill 79 80 80 81 81 80
Employment 6.2 6.1 6.2 65 65 6.3
Investments 44 50 56 58 58 59

Source: Eurostaf/Eurostat.

Moreover, the relative decline in labour costs, which
grew by 6% only, meant a strong improvement in
industrial margins during this period (27.1% in 1983,
33.7% in 1988), and in profits, whose share of turn-
over increased from 1.2% in 1983 to 4.2% in 1988.

Table 6
Key ratios of the top 70 European corporations
(%) 1983 1984 1985 1986 1987 1988
Investment/VA 149 157 176 184 181 187
VA/turnover 353 353 347 363 375 367
GOS/VA 271 315 313 304 325 337
Wage bill/turnover 257 242 239 253 253 243
Net result/turnover 1.2 1.8 2.4 29 3.7 42

Source: Eurostaf.

Finally, it is worth pointing out that, on average, the
productivity of the groups is close to that of the
Community: a ‘group’ employee produces ECU
33 260 per year, while a European employee in gen-
eral produces ECU 33 950 a year.

On the other hand, average pay is much higher in the
big corporations: the average annual salary is ECU
22 510, compared with ECU 17 700 in Europe. This
is altogether logical, as industrial groups probably
employ a higher number of managers and on the
whole need more qualified staff.

Main changes in the sample between 1983
and 1988

In 1983 as in 1987, the top 70 European groups were
among the top 280 companies in the world. Some 15
companies have disappeared from the ranking bet-
ween 1983 and 1988, due to acquisitions or mergers,
or because other companies grew at a higher rate.
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-Companies out Companies in

e Imperial Group e STC

e Flick e Hanson

e Reed International e Tabacallera
o GKN - e Schneider
e Deutsche Babcock e Rolls Royce
e Tate and Lyle e Pilkington
e Boc e L’Oréal

e Unigate e Bouygues
e Brenninkmeyer e Trafalgar House
e Rank Hovis e Heineken
e Bowater e Hillsdown
e Dunlop o Orkem

e Reemtsma e Pirelli

Among the newcomers, it is worth noting the strong
growth of the Hanson conglomerate, which now
ranks 18th thanks to an active acquisition policy. Its
average growth over the last five years has been 34%.
Bouygues also registered high growth in its turnover,
following various acquisitions (in particular
SCREG). Schneider has undergone restructuring
and has multiplied its consolidated turnover by six.

Aside from the above, the companies with the
highest growth rates (over 15% a year) are Daimler

Benz, CGE, Olivetti, Hillsdown (+41% between
1983 and 1988), Guinness and Cockerill.

There have also been backslides in turnover between
1983 and 1987 at GEC, Krupp, Salzgitter, Rover,
Thorn EMI, DSM, Courtaulds, ABF, Orkem, STC,
Cadbury Schweppes.

These widely varying growth rates do not really
follow any sectorial logic, but tend to reflect the dif-
ferent strategies pursued by groups in one and the
same sector.

As to the top 50 companies in the world, the highest
growth rates — in comparison with 1983 — have
been registered by Daimler Benz (+17%), ATT
(+24%), Philip Morris (+23%), Samsung Group
(+22.6%), NEC (+29%), Mitsubishi Electric
(+19%), CGE (+21%) and Digital Equipment
(+22%).

Five groups registered a drop in their turnover bét-
ween 1983 and 1987. These are: EI Du Pont de
Nemours, United Technologies, Volvo, Dow
Chemical and Mitsubishi Heavy Industries.

Figure 3

European industry — top 70: change in turnover
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Analysis of the strategy of groups per
sector of activity

The predominant sectors

1. The chemicals sector: Dominance of European
firms

Importance of the EC in the world chemicals sector

The chemicals sector is one of the rare industrial sec-
tors where there are no Japanese groups among the
leaders. This sector is in fact dominated by Euro-
pean companies: seven of the world’s top 10 are
European companies, lead by the German troika
(Bayer-Hoechst— BASF). Together, they have regis-
tered a turnover of USD 250 billion in 1987, i.e. a
fourth of world chemistry, for a growth rate of 3.2%
compared with only 2% for EC industry as a whole.

Three American companies are among the top 10,
but their importance, in terms of turnover, has risen
thanks to improved exports linked to the drop in the
value of the dollar since 1986.

Development of the strategy of the groups

During the 1960s and up to the mid-1970s, the
strategy of chemical groups was characterized by a
will to increase production capacity. However, the
recession of the 1970s meant a considerable reduc-
tion in the number of outlets, which compelled
chemical corporations throughout the world to
implement major restructuring operations, some-
times at the initiative of the government (especially
in France and Italy), entailing:

e Exchanges of activities between groups, aimed at
specialization and the size effect;

e Rationalization efforts: reducing employment and
modernizing the production apparatus;

e Concentration and specialization of companies
and sites of production.

The world economy has staged an important
recovery since 1983/84, more or less substantial
depending on the country. The consumption of
chemical products has however recovered a high rate
of growth nearly everywhere, and should continue
rising rapidly at least until the beginning of the
1990s.

New competitors have also appeared on the world
scene, often from South-East Asia, but also from

Brazil and the Middle East. Nevertheless, produc-
tion is essentially still in the hands of American and
European groups. In the economic wars that are
waged, the fluctuations of the dollar often play the
role of arbitrator:

o 1984-85: the rise of the dollar affected the compe-
titiveness of American products, which lost
market shares both in the domestic and foreign
markets. American chemical corporations
responded with comprehensive restructuring pro-
grammes aimed at increasing the profitability of
their production apparatus.

o During this period, the turnover of the chemical
industry registered high growth, as the growth of
the turnover of the companies in our sample
shows. Value-added registered a lower growth
rate. In fact, the rise in the value of the dollar had
an effect on the prices of raw materials, leading to
a considerable rise in intermediate consumption
of European chemical corporations. As a result,
the value-added ratio dropped slightly in 1984 and
1985, and the net profit margin was reduced.

e 1986-87-88: initially, the rise of the American cur-
rency penalized the sales of European groups,
whose turnover (calculated on our sample)
dropped by more than 12% in 1986. Then, the
drop of the dollar caused a drop in the prices of
raw materials, enabling European chemical com-
panies to increase their value-added ratio and
their net profit margin in 1987 and 1988.

e Since 1986, the market share of American corpor-
ations has increased, and their turnover grew
much faster than that of the European groups: in
1988, American chemical production went up by
about 5%, and exports advanced by 9%.

Main strategic directions

These positive results were obtained thanks to the
implementation of cautious, pragmatic strategies
that can be summarized in four points:

(a) Shift of activities to downstream chemical sectors

Activities relative to the first processing of raw
materials, better known as ‘basic chemicals’ have
entered a maturity phase, marked by considerable
productive overcapacity levels and low market
growth. On the other hand, the specialty chemicals
sector is registering a high growth rate and certain
sectors, such as pharmacy for example, are yielding
a considerable value-added.
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As a result, most corporations are investing rela-
tively little in basic chemicals and are concentrating
their resources on expanding their activities in spe-
cialty chemicals.

(b) Search for new niches in high-tech chemicals

Biotechnologies, composite materials, technical plas-
tics, etc. are sectors registering high growth rates.
Thanks to ever increasing and intensive research
efforts and the acquisition of small companies
already present in these niches, the major European
chemical corporations are trying to integrate these
activities in their product portfolios.

(¢) Continuation of efforts to improve the profita-
bility of the production apparatus:

e Rationalization of production methods, particu-
larly in basic chemicals; modernization, reduction
of labour force, etc.

e Specialization and (geographic and sectoral) con-
centration of production sites.

e Disengagement from not very profitable sectors,
such as fertilizers, which are suffering from too
much competition from Eastern European coun-
tries.

(d) Penetration of foreign markets to obtain new
opportunities for growth

This is particularly important for groups with an
insufficient local market. In the mid-1980s, Euro-
pean corporations increased their presence in North
America — the world’s number one market —
through acquisitions of local companies and exports
(acquisitions by FEuropean corporations in the
chemicals sector jumped from 125 in 1985 to 371 in
1986).

Nevertheless, in 1987 and 1988, American corpor-
ations reinforced their presence in Europe, taking
advantage of renewed profitability and greater
exports.

Asian countries, especially those of the Far East
which are growing at a rapid rate, constitute a new
target for European and American corporations
which have concluded a considerable number of
joint-venture agreements with local companies these
last three years.

The means

The improved market share of American corpor-
ations is not due exclusively to the drop in the value
of the dollar:

e Research and development efforts are more
intensive in the USA than in Europe; despite the
fact that it has made progress, the average
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R&D/turnover ratio hardly exceeds 2% in
Europe; it is more than 5% in the USA;

e After considerable increases in 1985, investments
by European chemical corporations declined in
1986 and 1987, both in value and as a percentage
of turnover. On the other hand, American
chemical corporations increased their rate of
investment during this same period.

In fact, European groups have allocated their cash
flow to the reimbursement of their debts and to
external growth. As a result, the production appa-
ratus has tended to age, which could weigh on long-
term profitability.

Consequently, we can anticipate a reinforcement of
the American presence in Europe in the next few
years, unless European chemical corporations take
more risks with their investment policies.

2. The automobile industry: improved productivity
and shift in focus

Since the end of the 1960s, the world automobile
.industry has been in a transition phase as regards the
characteristics of production and the structure of
competition.

The supply conditions were upset by the timing in
the development of needs (a slowdown of demand,
differentiation demand) and on the global over-com-
petitiveness of Japanese car makers.

Technology (in terms of product and process) is
becoming a major trump in the competition struggle.
It constitutes a reply to new regulatory restrictions
(environment), but must also make it possible to
improve substantially the efficiency of the industrial
apparatus.

In the world rankings of the automobile industry,
the top European manufacturer is the Volkswagen
group (in fourth place), with three other major car
manufacturers (Fiat, PSA, Renault) being in sixth,
eighth and ninth position respectively.

Specialized car manufacturers (Daimler Benz,
BMW) are characterized by smaller production runs,
but of up-market vehicles.

Since 1980, European car manufacturers have
implemented adjustment strategies which have
enabled them to capitalize fully on the regular
growth of the market since 1985 (see table on the
development of value-added from 1984 to 1988).

Restructuring programmes

These ambitious modernization programmes
implemented from 1978 to 1983 led — in the wake of
the second oil crisis — to overcapacity levels esti-
mated at 2.5 million units in 1979. In 1983, the
annual losses of the companies considered in the
sample totalled ECU 356 million.

Daimler Benz and BMW registered considerably
better results, thanks especially to the growth of their
sales in the United States. Their net profit margins
remained stable for the period, i.e. comparable to
those of the previous decade. Sustained by their
brand image and the quality of their products, they
continued to hire and to invest.

The major car manufacturers, on the other hand,
had to lower their cost-effectiveness margin and to
improve both productivity and profitability, in a
much more competitive European market.

Although implemented at different times, their
policies all consisted of an effort to reduce jobs and
to slow down investment. By harmonizing the con-
ditions of production, these adjustments tend to
define a European competitiveness standard (see the
table on VA/worker).

Fiat initiated the movement and regained profita-
bility as of 1982, followed by PSA (profitable again
in 1985) and Renault (in 1987). Rover, the industrial
and commercial validity of which is largely depen-
dent on its cooperation with Honda, reduced its
losses following drastic cuts in jobs and investments.
Yet productivity remains low.

Only Volkswagen did not proceed with changes of
this type. Yet, insufficient productivity and profita-
bility have recently compelled the group to reduce its
labour force.

Reconcentration strategies

Whereas Japanese companies have been accelerating
their internationalization efforts since 1983, general
European car manufacturers have been concen-
trating on the European market.

Fiat and PSA have reduced their extra-European
ambitions. Volkswagen concluded an agreement
with Ford to maintain its presence in South America
and withdrew from the North American market in
1988, one year after Renault (transfer of AMC to
Chrysler). ‘

This fallback concerns the range of activities as well.
Renault and Volkswagen have gone through with a
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number of transfers and disengagements to concen-
trate on their basic product lines.

Like Fiat, PSA is developing an equipment structure.

On the other hand, Daimler Benz has embarked on
an ambitious diversification policy in electronics
and aeronautics, a conglomerate-type strategy sim-
ilar to that of General Motors.

The European automobile industry remains vuinerable

The policies pursued have enabled most European
car manufacturers to regain satisfactory levels of
profitability and investment.

But industrial performance levels remain insufficient
when compared with Japanese and even American
standards, particularly as regards productivity,
product quality, stocks and the speed with which
models are renewed.

The stability and homogeneity of market entry con-
ditions should, as of 1993, accelerate the Japanese
relocation in Europe and could lead to overcapacity.

The current trend is more intense competition on all
market segments.

The pressure on European car manufacturers to con-
stantly search for ways to improve productivity and
quality will continue.

3. Electrical and electronic engineering: in search
of world agreements

If we take into consideration the ranking (see that of

‘the Nouvel Economiste) of the main world corpor-
ations in this field for both 1987 and 1983, we note
that:

e clectrical and electronics companies of all nation-
alities combined ‘advanced’ vigorously in the
overall ranking. Thus, in 1983, the 10th electrical
engineering corporation (Samsung — South
Korea) was ranked 88th overall, whereas in 1987,
the last one (i.e. the Japanese NEC corporation)
was only 42nd;

e in terms of global weight in the total turnover of
electrical engineering corporations, the European
groups have maintained a stable share of the total
(27% both in 1987 and in 1983), whereas American
corporations are in sharp decline (26% in 1987
compared with 35% in 1983) and Asian corpor-
ations in rapid expansion (47% of turnover in
1987, as opposed to nearly 38% in 1983);

e in terms of net margin (net result/turnover), the
European corporations registered a slight

improvement in 1987 compared with 1983; US
companies recorded a slight decline, though they
maintained the highest profit rate (more than 6%);
and Asian companies scored clear improvements
in their performance levels (1.9% compared with
1% in 1983);

e as regards European groups, the three corpor-
ations (Siemens, Philips and CGE) which were
ranked in 1983 are still there in 1987.

Analysis of the strategy of electrical and electronics
corporations

In general, and especially in Europe, the electronics
industry cannot be dissociated from the electrical
industry because the top electronics firms such as
Philips, Siemens or CGE are also the most important
electrical corporations.

Faced with general economic difficulties and keen
competition, especially from Japan, in the late 1970s
and early 1980s, these firms which had already
embarked on a major technological changeover
based on electronics, developed a strategy between
1983 and 1987 that can be summarized as follows:

e Focusing on activities considered as their ‘basic
lines’;

e Reinforcing their presence abroad, either through
external growth operations or through cooper-
ation agreements, one of the basic aims being to
‘produce in dollars what we sell in dollars’.

Most of the groups in the sample were concerned
with reconcentration movements. Closer scrutiny,
however, reveals both common and different points
in the strategies of the three main leaders: Philips
and CGE both disengaged from what were deemed
non-strategic activities (e.g. cable activities for
Philips, transferred in 1986, or the manufacture of
diesel engines or low-tension gear by CGE).

Concurrently, these firms reinforced their potential
in consumer electronics (Philips) and in communica-
tion and information industries (CGE).

Siemens, whose turnover remained remarkably
stable over the period 1983 to 1988, did not have to
make drastic reinvestments in its portfolio of acti-
vities; the three groups invested in their strategic
niche par excellence, i.e. active electronic compo-
nents.
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The internationalization trend is generally on the
rise, with one priority: the US market, where the
leading European groups have acquired or are in the
process of acquiring strong positions. The most
important transactions include, by way of illustra-
tion, the recent agreement between Philips and
Whirpool, which holds 27% of the North American
market in heavy electrical appliances, and the
CGE/ITT agreement, which has enabled CGE to
increase its presence in different European countries
quite substantially, and to a lesser degree in the
United States.

Analysis of the financial results

This sector is characterized by a high degree of tech-
nology which implies that the products have a par-
ticularly high value-added content (more than 40%).

The turnover of the nine corporations considered in
the sample grew by an annual average of 9.1%. Pro-
ductivity gains, measured by the VA/workers ratio
(+6.3%) are marginally less than the average for all
groups in the sample (+6.6%) and marginally
greater than the average figure for the economy as a
whole (+ 6.0%).

This improvement has made it possible to increase
industrial investments, (an increase which is neces-
sary if growth is to be sustained) and to raise net
profit margins from 2.1 to 3.2%.

Compared with the American and Japanese groups,
the Europeans are far behind the United States: on
average, American companies have recorded net
margins of close to 7% in 1987; on the other hand,
European companies achieved much better results in
Europe than Japanese companies.

As in the case of the food and drink sector, this dif-
ference in profitability explains the attempt made by
European companies to internationalize, and
expand in the United States.

4. The food and drink industry: growing
internationalization

Beginning in 1982, and continuing still today, very
important upheavals have reshaped the world food
and drink industry. The wave of mergers and
acquisitions first hit the American market before
propagating to Europe.

Restructuring programmes were developed from two
types of groups:

e Conglomerates (Hillsdown Holdings, Hanson,
Beatrice);

e Groups geared towards specialty markets, who are
either seeking to refocus their activities, or seeking
product complementarity or geographic markets
in accordance with an industrial and organiz-
ational logic (BSN, Ferruzzi, RIR Nabisco, Philip
Morris).

Thus, regional at first, the strategy of the corpor-
ations has been internationalize, and the food
market itself has become international. The major
groups have sought to compensate the absence of
natural growth through diversification operations.’

The food and drink groups have become extremely
sensitive and fragile as a result of erratic develop-
ments in raw material prices and exchange rates.
This partly explains the strategic choice of attenu-
ating the effect of these constraints by going interna-
tional (whence the distribution of risks linked to
parity changes) or in gravitating towards down-
stream products. This strategy can be quantified
from a financial point of view by looking at the
trend in this sector’s value-added.

International protagonists have therefore become
more numerous in this sector, and- have increased
their size significantly in order to exceed ‘critical’
dimension. An indicative development is that a
quarter of the US food and drink companies have
been subject to mergers or acquisitions during this
period.

Growing internationalization

This worldwide restructuring took place in the fol-
lowing framework:

e British firms, which have a considerable weight in
the sample, have sought to expand further on a
UK/USA axis (Hanson, Grand Metropolitan,
Dalgety). Some of them, like Hillsdown Holdings,
have limited themselves to the British market and
internationalized only a little. Diversifications
inside Europe are rare.

e The other European groups first conquered their
own territory, and only these last few years did
some of them expand — through external growth
— on the American market (Unilever — Cheese-
borough Ponds; Grand Metropolitan — Heub-
lein; Cadbury-Schweppes — Canada Dry; Perrier
— Eaux Minérales US. The trend of the geo-
graphic breakdown of turnover shows an increase
of the US share in the turnover of the main Euro-
pean groups as of 1985.

e The North American groups are without doubt the
most internationalized: Philip Morris, Coca-Cola
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and Pepsi-Cola, Seagram and Nabisco have

increased their presence on the European conti-
nent. The importance of American companies (in
terms of both size and profit) constitutes an
obstacle to the penetration of European com-
panies in the US market, while at the same time
weakening the European food industry’s position
on its own market.

The strategic axes

The groups have generally chosen one of two major
strategies: a product strategy and an acquisition
strategy. In the former case, expansion is based on a
brand or a leading product (Coca-Cola, Perrier,
Orangina, Marlboro, etc.). The strategy is identical
throughout the world; the brand name is used as a
banner which gradually confers a dominant position
to the company.

On the other hand the acquisition strategy consists of
obtaining very rapidly a significant market share in a
high number of products. This notion of ‘acquiring a
market share’ explains the very high amount of
transactions registered in the food industry (the pur-
chasing price of the company ranging between 30
and 40 times the profits).

The company realignments that we have witnessed
these last few years are marked by a reconcentration
movement and/or an attempt to become integrated
in the food industry. Thus, negotiators (Cargill,
Berisford) took interest in the preliminary transfor-
mation of the products that they then market (grain
— milling trade, cattle — slaughtering and the meat
industry).

In the transformation sector, on the other hand,
groups are geared towards a major reconcentration
movement: ABF is transferring its distribution acti-
vities, Unilever is abandoning its peripheral acti-
vities and expanding its product line, Seagram is
withdrawing from table wines and exploring the
up-market segment (e.g. acquisition of Martell). The
tobacco industries (Philip Morris, Tabacallera) are
beginning to diversify in the food and drink sector
and going international, due to lack of growth pros-
pects on their initial market.

All of these operations are headed in one direction:
that of increasing value-added and searching growth
vectors.

Financial performances

The sample of the top 70 European corporations
includes 13 companies from the food and drink

sector, which account for 15% of the total turnover.
The average annual growth of the turnover is +4.9%.
This is one of the most modest rates, and is
explained as follows:

e Unlike their American counterparts, the Euro-
pean corporations have not resorted to external
growth very much, but tended towards reconcen-
tration;

e The food and drink market is characterized by
low natural growth, due to demographic trends.
By way of comparison, since 1983 Philip Morris
has been growing at an annual rate of 20%, as has
RJR Nabisco (before being acquired by KKR)
(+ 18%).

The value-added has increased slightly over the
entire period to stabilize at around 30% of the
turnover.

Because of lower labour costs than in other sectors
— a little more than ECU 20000 per year/per
employee — the industrial margin (gross operating
surplus/value-added) is very high: 42% in 1987.

Thus, in so far as this industry is not among the most
capital-intensive sectors (investments only represent
20% of the value-added), the net result of the food
and drink sector since 1983 has been rising substan-
tially. The net margin has now stabilized at more
than 6% and thus exceeds that of the European
chemicals sector, which averaged 4% in 1987.

The European food industry may thus soon match
the net margins of the major North American cor-
porations: Kraft (about 6%), Philip Morris (7%), Sea-
gram (nearly 12%, taking into account revenues from
the investment of Dupont de Nemours) and RJR
Nabisco (more than 8%).

5. Metallurgy: the bright spot of European
companies

Steel, the lame duck of European industry since the
beginning of the 1973 recession, has been under-
going an exceptional regeneration since 1985. Proof:
a net profit margin (calculated on our sample) of
2.3% as opposed to -3% in 1983.

It should however be pointed out that American and
Japanese competitors are in a similar situation. The
weight of the latter in world steel production
remains important: among the top 10 steel corpor-
ations in the world, five are Japanese and four are
from the EEC (Thyssen (2), Usinor-Sacilor (3),
Krupp (5) and British Steel (10)); the first American
— Bethlehem Steel — is only 11th.
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From recession to collapse

According to our sample, in 1984 the European steel
industry lost nearly ECU 1.3 billion, which neverthe-
less constitutes an improvement compared with pre-
vious years. The situation of Japanese and American
steel industries was hardly any more enviable. The
reason for the collapse of the steel industry in the
industrialized countries is linked to the recession of
the 1970s, but also to inappropriate measures taken
by companies and governments.

e Cyclical factors

The economic recession of the 1970s caused a severe
contraction in traditional outlets for the steel
industry (BTP, automobile, machinery and many
other types of equipment). Furthermore, the appear-
ance of substitution products (such as plastics, for
example) contributed to a drop in consumption.
Finally, new competitors from newly industrialized
countries surfaced in the mid-1970s and rapidly won
market shares thanks to greater competitiveness
linked to the use of more modern equipment and
cheaper labour.

e Structural factors

Wage rigidities in most industrialized countries and
the old age of the capital stock in the USA and in
Europe aggravated the economic crisis in the steel
industry. US steel producers for instance refused to
modernize their equipment in the beginning of the
1970s; the French did so, however, but refused for
social reasons to close certain (older) production
sites.

European governments turned the situation from
bad to worse, by sustaining an unprofitable industry
that was moreover technologically inefficient. The
restructuring that had been necessary all along was
finally decided and implemented toward the end of
the 1970s, and during the 1980s:

e drastic cuts in employment: 129 000 jobs were lost
in Japan between 1974 and 1981, and 250 000 in
Europe between 1980 and 1987,

e increased concentration in industry, with the clo-
sure of less profitable units, through mergers and
acquisitions, often dictated by the national gov-
ernments, at least in Europe;

e search for higher profitability, through the mod-
ernization of the production apparatus.

State intervention in the restructuring of the steel
industry was crucial in Europe. Massive subsidies,
later turned into own capital, enabled groups such as
Usinor-Sacilor, British Steel and Cockerill-Sambre

to get over financial difficulties that no other private
sector company would have been able to survive.

The new look of the European steel industry

The modernization of the European steel industry
continued thoughout the decade, with a doubling of
investment, and should continue in the years to
come.

Production capacities in Europe, which fell by 32
million tonnes over the eight-year period considered,
should be reduced further according to European
experts, especially for long products. Existing ration-
alization and modernization projects will reduce
employment further, by about 80 000 to 90 000 per-
sons. A reduction in production capacity is also
envisaged in Japan (up to 50% of the present
capacity), and in the United States, which should
also lead to further job losses there.

In 1988, the European steel industry thus appears to
be a modern industry, with a good productivity level
which partly explains the good performance of this
sector in 1988. Value-added per worker increased
from ECU 26 290 in 1983 to ECU 42 100 in 1988,
and the rate of value-added exceeded 30% in 1988,
which compares with a figure of 25.9% in 1983.

The restructuring efforts were accompanied by
quality improvements and the development of new
products, which also explains the rise in the value-
added ratio and in selling prices.

The modernization effort appears to be a common
feature of all steel producers. Over the last couple of
years, differences in the strategic orientation of firms
started to appear: several groups decided to diversify
in order to avoid the negative implications of a new
fall in demand on the market, as happened in 1974.

This strategy has been followed by nearly all the
Japanese groups, and further diversification by these
groups is likely to take place in the coming years.
Examples of this are the joint ventures between
Nippon Steel and IBM-Japan, of Kawasaki and
Harris or the acquisition of Arrow Tool by Kobe
Steel.

Several US groups have also chosen to diversify: in
1981, US Steel launched a bid for Marathon Oil.

In Europe, the German groups are the only groups
who have, historically, become active in other sec-
tors; 23% only of Krupp’s turnover and 37% of
Thyssen’s turnover originates from the steel sector.
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On the other hand, most of the other European cor-
porations tended to reconcentrate their activities by
abandoning downstream sectors. These groups —
British Steel, Usinor-Sacilor, Cockerill-Sambre —
are currently attempting to merge certain activities in
view of operating on a wider scale within the context
of the European market: e.g. the agreements between
Usinor-Sacilor and Cockerill-Sambre and with the
Italian firm Riva or between Arbed from Luxem-
bourg and Unimétal from France.

The 1987-88 improvement: cyclical or structural
recovery?

The exceptional results of 1988 are explained to a
large extent by the recovery of the profit margin as
of 1986, itself linked to a very clear progression in
value-added. There is no doubt that these figures are
the concrete results of efforts under way for some 15
years now to modernize the European steel industry.

Nevertheless, we should underscore that, since 1987
and especially in 1988, the steel industry has enjoyed
more than favourable economic conditions: world
steel consumption grew at an exceptional rate, rising
from 740 to 780 million tonnes in a single year.

This rise is chiefly due to the growth of the sector’s
main customers such as the automobile industry,
BTP and capital goods, especially in Japan, which in
1987 launched an exceptional public works pro-
gramme.

In 1988, apparent consumption went up by 13% in
Japan, by 5% in the United States and by 8% in the
EC (Source: IISI, 15% according to PPA). The
strong recovery of demand, which required plants to
run at full capacity, has led to logical rises in selling
prices. Considerable efforts to rationalize and mod-
ernize facilities have made it possible to slow down
the rise of production costs, at least in the EC and
Japan. These two factors have enabled producers to
register sizeable profit margins.

Product quality requirements on the market have
become stricter. Moreover, competition from South-
East Asian manufacturers is surely going to grow
thanks to the impetus that internal consumption
gives to their growth. Given their low production
costs, European, American and Japanese products
are likely to be threatened.

A few newly industrialized countries with heavy debt
burdens are going to increase their production
capacity even more, with a view to exporting larger
quantities of mass products.

The other industries

1. Aerospace: narrow margins requiring alliances

The aeronautics and aerospace industry is a high-
tech sector in which the public sector plays an
important role through military orders and different
types of subsidization.

In terms of production, the United States dominates
the aeronautics market with more than two-thirds of
the world production in 1987; EC countries account
for nearly 30%. These proportions are practically the
same in the aerospace sector.

World market trends

The 1980s were marked by a trend reversal.

In the beginning of the decade of the 1980s, the
share of outlets in the United States was growing fast
(thanks to the boom in military spending) while at
the same time the civil aeronautics market was in a
deep recession. In 1970, the share of civil aeronau-
tics amounted to 32%, compared with 56% for the
military.

In other words, the share of outlets provided by gov-
ernments (military and space aeronautics) accounted
for about 70%. The recession that hit the civil market
corresponded to the end of the fleet renewal by air-
lines.

Since the mid-1980s the military market has virtually
stagnated, due to budgetary restrictions and a drop
of exports as a result of the economic difficulties of
Third World and oil-producing countries (debt, drop
in the prices of raw materials).

At the same time, the civil market is staging a strong
recovery due to the increase in air traffic and the
need to renew airline fleets. The share of civil
activity should thus increase substantially during the
next few years.

During the same period, the distribution of produc-
tion by geographic zones has changed substantially:

e Between 1980 and 1985, the share of the United
States rose considerably thanks to bigger military
credits, while the share of Europe remained
stable;

e Since 1985, the share of the United States has
tended to diminish to the benefit of European
countries and Japan. In Europe, strong recovery
in production was registered in the United
Kingdom and the Federal Republic of Germany,
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with annual growth rates of +16% and +11%
respectively from 1985 to 1987.

In terms of foreign trade in civil aeronautics equip-
ment, we should point out that the EC is the number
one supplier of the United States (more than 50% of
American imports), whereas about one fourth of the
imports of the EC come from the United States, with
the balance favouring the latter none the less.

The advancement of European countries in the
world aeronautics market is linked especially to.the
development of alliances and agreements of a partic-
ular form.

The strategic dimension of agreements and alliances
in the sector

The size of outlays needed for the development of
technologies in the aerospace sector, their stakes and
strategic impact have led companies to conclude
agreements with external partners and to alliances
between competitors.

Governments intervene on a more or less massive
scale to promote technological development (which
guarantees national independence and the economic
development of the country); and corporations are
the main beneficiaries of this intervention for the
financing of research and/or public orders.

This is the case of Airbus, the development of which
was financed in part by the different countries con-
cerned. On average, the total research and develop-
ment of European companies in the sector amounts
to 20% of turnover, 7% of which is self-financed.

For American corporations, the total research and
development effort represents nearly 17%, 4% of
which is financed by the companies themselves.

The area where the role of the State is most clear-cut
is weapons, and this in turn explains the often
greater margins of military sector activities, com-
pared with civilian programmes.

But the strategic role of technology in the develop-
ment and growth of companies also leads to a ple-
thora of alliances aiming for the joint development
of products or technologies.

In Europe, this type of alliance in research and
development comes on top of a common industrial-
ization policy, where the State plays a pivotal role.
This type of agreement addresses two problems:

e European companies are often too small because
of the small size of national markets, compared
with the United States;

o The will of governments to preserve national inde-
pendence has led to an overcapacity of produc-
tion in Europe.

Alliances provide two solutions:

e Fixed development costs too heavy to be borne by
one country are shared;

o The market is expanded: the competitive market
extends to the world, the internal market now
being the whole of the EC.

The example of Airbus-Industrie, which brings
together Aérospatiale (France), MBB via Deutsche
Airbus (Germany), British Aerospace (United
Kingdom) and Casa (Spain), is a good illustration of
this strategy. Nevertheless, this alliance can be fur-
ther strengthened by transatlantic agreements, as is
the case for the engines (Snecma (France) and Gen-
eral Electric (USA) in CFM International) or for cer-
tain components of Airbus (Textron with British
Aerospace and with MBB for the development of
components for the A-330/340).

Thus, a new industrial network is coming into being,
with a network of alliances which is placing greater
competition pressure on independent manufacturers.

The same applies to the space industry: Arianespace
acts as chief contractor for Ariane launchers and
negotiates contracts with seven companies (Aérospa-
tiale, the Société Européenne de Propulsion, MBB-
Erno, Matra, Contraves, Air Liquide and Santa-
BPD) which subcontract part of the production to
companies located in the participating countries
(Belgium, Denmark, Spain, France, Netherlands,
Italy, Germany, United Kingdom, Sweden and Swit-
zerland). This distribution leads to a specialization
that eventually limits competition among these com-
panies. ‘ '

Specialization may be one of the problems of the
alliance, because it may lead to a loss of skill on the
parts entrusted to partners, and thus to a strategic
problem when the alliance is broken.

One solution to this dilemma is the presence of sev-
eral alliances: for example, Aérospatiale has
developed the ATR with Aeritalia outside the frame-
work of Airbus Industrie, enabling the firm to main-
tain its expertise and to design and produce an entire
plane.

Main financial characteristics

The consolidated turnover of the European aero-
space industry accounted for ECU 35 850 million in
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1987, putting Europe in second place behind the
United States (about ECU 95 billion) which repre-
sents- a third of world production.

During the period from 1983 to 1987, the average
annual growth rate of the European consolidated
turnover was 8.5%, which reflects high growth bet-
ween 1984 and 1986 (between 9 and 10% per year)
and a slowdown in 1987 (+ 7%). The difference bet-
ween these growth rates and the development of the
turnover of our sample is explained by the composi-
tion of the latter, which includes the four major
European manufacturers, namely British Aerospace,
Aérospatiale, MBB and Rolls Royce.

The value-added ratio (VA/turnover) of the sample
averaged 40% for the period from 1983 to 1987, with
the European average around 45% and the American
average at 42.5%.

We should note the high labour costs in relation to
value-added — a characteristic feature of the sector,
which is explained by the importance of research
and development.

In terms of apparent productivity, Europe and the
United States obtained comparable results in the
period under review (1983-87): value-added was 1.3
to 1.4 times the labour costs.

Total investment financed by the companies them-
selves (compared to the turnover) is higher in
Europe than in the United States — due to a size-
effect. Inside Europe, the relative research and
development effort which is self-financed was
highest in France during this period.

The low net margin of the sample at the end of the
period is explained by the drop of the dollar which
had an effect on the sales of Airbus, since three quar-
ters of the companies considered in the sample are
members of GIE.

At world level, the profitability of the European
groups is lower than that of their American counter-
parts, the latter benefiting from a large internal
market and particularly big orders from the govern-
ment.

2. Machinery (plants and equipment)

This is a sector shared nearly equally by the Euro-
peans, the Americans and the Japanese: Mitsubishi
Heavy Industries is the current world leader, but
there are four Europeans among the top 10 corpor-
ations in the world: Mannesmann (second), MAN
(fourth) BTR (fifth) and Schneider (ninth) which we

have classified in the electrical industry in our
sample.

The American groups hold the sixth and tenth posi-
tions (Caterpillar and Deere).

The recovery of industrial growth in developed
countries stimulated this sector, which feared a drop
in orders from oil-producing nations short of cash.

The market expanded rapidly in the United States —
the largest market in the world — before 1985,
thanks to the industrial growth policy launched by
President Reagan.

Japan and Europe followed suit, so that production
is expected to be multiplied sixfold between 1981
and 1990.

The turnover of European companies grew consider-
ably (29.4% between 1983 and 1987) despite a
levelling off in 1987. The value-added ratio has
grown rapidly since 1985, exceeding the 40% mark in
1987. ’

As a result, the net margin of European groups has
increased even more (2.06% in 1987), although it
remains at a sizeably lower level than the average of
European industry (3.77% in 1987).

The Europeans are pursuing a policy of intensive
investments (the investment/value-added ratio has
grown constantly since 1985, and is at 22.3% clearly
above the European average): this should enable
them to capitalize on the current industrial growth.

3. The EDP industry

This is undeniably the sector where European
groups are least present, whereas the American
groups-have managed to preserve their leading posi-
tion, -although the Japanese appear to be in good
position.

The world industry is dominated by one giant, IBM,
with an annual turnover of ECU 43 billion, whereas
its competitors Digital Equipment (USA), Unisys
(USA), Fujitsu (Japan), Nippon Electric (Japan) and
Hitachi (Japan) each generate a turnover of about
ECU 7 billion.

The first European group, Siemens, is only in sev-
enth place. Olivetti and STC (which constitute our
‘EDP’ sample) are 10th and 20th respectively in the
world.

For some years now, the microcomputer market has
made considerable headway to the detriment of
minicomputers. The big systems sector is the exclu-
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sive domain of IBM. Manufacturers in South-East
Asia have opted for the micro segment, churning out
PC clones at low prices, and registering exceptional
growth rates.

As a result, IBM has withdrawn from this market,
and Apple has regained its leading position with a
net margin of 9.8% and a turnover of ECU 2.6 bil-
lion.

The small market share of the European groups is
certainly due to the fact that they have not been able
nor capable of attaining the critical size that would
enable them to compete with the Americans and
Japanese on an equal footing. A study published by
OSI (Observatoire des Stratégies Industrielles)
blames the European governments for this error, as
they insisted on developing — for political reasons
— national manufacturers in the 1960s and 1970s,
counter to the ‘European’ spirit of the 1980s.

Then, in order to catch up, European companies had
to form alliances with foreign manufacturers (Bull
with NEC and Honeywell, Olivetti with ATT, Sie-
mens and ICL with Fujitsu), and have developed rel-
atively few links between them.

Consequently, turnover has been stagnating since
1985, the value-added ratio has dropped from 50 to
42% in five years, and investment has slowed down
since 1984.

These results are all the more serious as demand rises
faster in Europe than in the United States, and it is
the Americans and the Japanese who are increasing
their market shares.

The question looming is whether the opening of the
European market will lead to a concentration of this
sector — something which seems necessary if these
groups are to survive.

4, The tyre industry

This industry is characterized by the dense concen-
tration of world market shares in the hands of a
small number of mainly European, Japanese and
North American manufacturers: Thus, 85% of the
world turnover is generated by six companies: one
American, Goodyear (the world leader with 19% of
the market), two Japanese, Bridgestone/Firestone
and Sumitomo/Dunlop (with 16.6% and 6.5% of the
market) and three European, Michelin, Pirelli/
Armstrong and Continental/General Tyre (with
18.2%, 5.9% and 7.8% respectively).

The tyre industry went through a difficult period in
the early 1980s due to the relatively slow growth of

the automobile industry, which meant negative
results for European manufacturers.

Numerous restructuring operations were undertaken
during the first half of the 1980s (cuts in jobs and
production capacities, rationalization of working
methods) that enabled the industry to regain its pro-
ductivity: Our sample shows in fact that the value-
added/workers ratio went from ECU 25 000 in 1983
to ECU 31 490 in 1987. (We should point out that for
the tyre sector, the sample includes Michelin and
Pirelli. In 1987, Continental — before the merger
with General Tyre — was not listed among the Euro-
pean top 70).

Furthermore, economic conditions throughout the
world improved considerably during this period,
with a growth recovery in the automobile industry,
especially in the USA, where sales went from 8.7
million vehicles in 1982 to more than 12 million in
1985 and 1986.

This gave a new impetus to tyre sales, and manufac-
turers in Europe saw their profit margin go from
—2.99% in 1983 to +4.32% in 1987.

Nevertheless, the difficulties the industry went
through between 1980 and 1985 led to the disappear-
ance of small and medium-sized manufacturers. In
fact, realizing that they were positioned in a low
growth sector, the major corporations adopted con-
centration strategies with a view to:

e achieving economies of scale thanks to the
synergic effects produced by mergers with other
groups;

e ensuring their presence on new markets through
the acquisition of companies already present on
these markets.

Thus, numerous American companies were absorbed
by European and Japanese groups: Firestone by
Bridgestone, Armstrong by Pirelli, General Tyre by
Continental, etc. Even the Japanese market was
opened to imports under pressure from Washington,
and American exports to South Korea jumped by
86.8% in one year.

Investments by the big world corporations also
advanced sizeably these last three years. The Euro-
pean groups, where the industrial investment/value-
added ratio went from 12.35% in 1983 to 15.03% in
1987, are planning to build production sites in Third
World countries where labour costs are low.

The globalization of the tyre industry should con-
tinue in the next few years, with more massive
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Table 7
List of the 70 biggest corporations (1)

Company Rank Turnover (million ECU) Average annual
- growth rate

1983 1984 1985 1986 1987 1988 1983-87 1983-88 Sector
(%) (%) &)
Daimler-Benz 1 17 619 19438 23 541 30776 32562 35429 16.60 14.99 Auto
Volkswagen 2 17656 20406 23582 24807 26366 28548 10.54 10.09 Auto
Fiat 3 16 286 17 239 18716 20069 25783 29271 12.17 12.44 Auto
Siemens 4 17384 20472 24532 22095 24820 28622 9.31 10.49 Elec.
BAT 5 23576 31178 28954 28543 24357 26 568 0.82 242 Food
Unilever 6 23425 26469 26591 23059 23597 26538 0.18 253 Food
Philips 7 18202 21323 23913 22924 22571 24 019 552 5.70 Elec.
Renault 8 16 287 17 111 17 975 19844 21312 22943 6.95 7.09 Auto
BASF 9 15 464 18 051 19 933 19 017 19418 21147 5.86 646 Chem.
CGE 10 8 483 9038 10 587 11 898 18 416 18 185 21.38 16.48 Elec.
Bayer 1 16 444 19227 20629 19 147 17 925 19 508 2.18 348 Chem.
Hoechst 12 16 379 18 523 19 190 15 615 17 834 19747 2.15 3.81 Chem.
Peugeot 13 12 585 13 259 14 760 15 434 17 073 19 676 7.92 9.35 Chem.
ICI 14 14 064 16 777 18 210 15094 15743 17 607 2.86 460 Chem.
Thyssen 15 12 494 14 490 15624 15035 12 813 14 086 0.63 2.43 Steel
Bosch 16 7102 8 209 9 533 11 187 12 241 13 339 14.58 13.43 Auto
St. Gobain 17 8 551 8 927 9991 11 431 11 390 8 367 7.45 -0.43 Mat.
Hanson 18 2528 4033 4 540 6 421 9 458 11 132 39.07 34.51 Food
. Montedison 19 7 897 8 964 9760 8779 9 251 9 186 4.04 3.07 Chem.
Thomson 20 7 303 8 329 8713 9147 8 665 10 599 437 7.73 Elec.
BMW 21 5057 5778 6 399 7 045 8 521 11795 13.94 18.46 Auto
Rhéne-Poulenc 22 6 368 7 452 8 256 7749 8114 9233 6.24 7.71 Chem.
Grand Met. 23 7611 8 593 9 489 7 879 8 075 9074 1.49 3.58 Food
Mannesman 24 6 199 7 044 8 364 8 098 8 037 9845 6.71 9.69 Mec.
GEC 25 8177 8 841 8919 7 813 7 426 -2.38 Elec.
Man 26 5 586 6 521 6 323 7 048 7 220 6.62 Mec.
Krupp 27 7 608 8 149 8 300 7 446 6 807 7104 -2.74 -1.36 Steel
Michelin 28 5 854 6 459 6 390 6813 6781 7 365 474 470 Rubber
Akzo 29 5945 6 547 7172 6 504 6 652 7 102 2.85 362 Chem.
Metallgesell. 30 4312 4687 5034 7 002 6432 7 344 10.51 11.24 Steel
Allied Lyons 31 4 855 5 376 5 606 5383 5996 6779 5.42 6.90 Food
Bouygues 32 1786 2681 3367 6 167 5977 6 405 35.26 29.11  Constr.
BTR 33 3 356 5904 6 589 5 985 5873 8 237 15.02 19.67 Elec.
British Steel 34 5720 6 326 6 342 5154 5826 7 375 0.46 5.21 Steel
British Aero. 35 3918 4179 4496 4 671 5768 8 487 10.156 16.72 Aero
Degussa 36 4 887 4 969 5262 5109 5655 6 559 3.72 6.06 Steel
Péchiney 37 4284 5171 5286 5098 5627 7 331 7.05 11.34 Steel
BSN 38 3714 4013 4197 4 945 5 368 5994 9.64 10.04 Food
Solvay 39 4374 4 938 4910 4 939 5193 5 836 4.39 594  Chem.
Olivetti 40 2768 3314 4240 5 005 4947 15.63 Info
Pirelii 41 4080 4433 5811 4817 4 900 5932 469 7.78 Rubber
Salzgitter 42 5 005 5179 5 365 5195 4782 -1.13 Steel
Bass 43 3387 3813 4094 4035 4548 5620 7.65 10.66 Food
Aerospatiale 44 3548 5 459 5 041 4977 4 531 5431 6.30 8.89 Aero
Henkel 45 3730 4215 4143 4 095 4452 4942 452 579 Chem.
Bertelsmann 46 2739 3 001 3 342 3572 4420 5 459 12.72 14.79 Publish.
Rover 47 5828 5760 5798 5081 4 382 -6.88 Auto
Thorn EMI 48 4 806 5425 5630 4743 4 323 -2.61 Elec.
Hillsdown 49 971 1664 1927 2536 4 300 5341 45.06 40.63 Food
CEA 50 3279 3490 4170 4 553 4238 4150 6.63 4.82 Elec.
Schneider 51 777 857 1127 3780 4232 5756 52.77 49.25 Elec.
Guinness 52 1485 1 564 2017 4843 3989 28.01 Food
DSM 53 7784 8 929 9 609 3746 3844 4335 -16.17 -11.05 Chem.
BICC 54 3240 35637 3581 3191 3523 4435 2.1 6.48 Elec.
Beecham 55 3397 3876 4 420 4 065 3510 0.82 Chem.
Courtaulds 56 3472 3644 3689 3368 3427 3928 -0.33 250 Chem.
Cockerill Sambre 57 1886 1974 4 290 3775 3419 4 021 16.03 16.35 Steel
Air Liquide 58 2 525 2 886 2929 3035 3 389 3642 7.63 760 Chem.
Trafalgar 59 2385 2731 3245 3084 3352 . 8.88 Constr.
Pilkington 60 2 068 2077 2243 3132 3302 12.41 Mat.
Ass.Brit.Food 61 4712 4 963 3474 3279 3216 -9.11 Food
Tabacalera 62 1998 2135 3 258 2973 3174 3267 12.26 10.33 Food
MBB 63 2 588 2 555 2700 2648 2942 3.26 Aero
Orkem 64 3073 3738 3671 3031 2929 3 061 -1.20 008 Chem.
STC 65 3010 3330 3 391 2878 2 926 3 547 -0.71 3.34 Info
Rolls Royce 66 2267 2 386 2718 2683 2914 6.48 Auto
L'Oréal 67 1994 2 300 2418 2 666 2903 3474 9.85 1174  Chem.
Cadbury- Schweppes 68 2901 3413 3182 2740 2875 3584 -0.23 432 Food
Heineken 69 1855 2431 2 550 2784 2 851 11.34 Food
Lafarge-Coppée 70 2 647 2748 2773 2485 2757 3205 1.02 3.90 Mat.

(1) Companies in the oil and mining sectors, in the distribution sector, public companies and subsidiaries of non-EC companies were
excluded from this survey. State-owned companies that are exposed to market forces in the same way as private companies (Renault,
for instance) were, however, included in this survey.

(2) Main sector of activity, based on the NACE; it should however be noted that some companies in the above list are also active in other
sectors of activity.
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investments in Third World countries, especially in
the Asia—Pacific zone. The opening of the Euro-
pean market is not expected to cause profound
changes in the strategy of European groups, as they
are already widely diversified (geographically) inside
and outside Europe.

In the future, experts expect demand to stagnate,
and this will surely mean more intense competition.
To meet this challenge, corporations will proceed
with new operations of concentration, geographic
diversification and an increase in their research and
modernization efforts.

Conclusions

Since the beginning of the 1980s, European groups
have achieved considerably improved results in all
sectors of activity. Rising value-added, improved
productivity through redundancies, investment
efforts financed primarily by the companies them-
selves, and an increase in net results are the four key-
stones of the strategy of European corporations in
relation to their direct competitors, i.e. American
and Japanese companies.

Most European. markets are faced with the same
restrictions: lack-lustre markets and increasingly
high barriers to entry due to new factors relative to
the competitiveness of companies, i.e. industrial
investments, research and development and mar-
keting.

Efforts deployed by groups have consisted primarily
in rationalizing the production apparatus. The new
efficiency has in turn enabled market leaders to raise
cash (investment securities, banks), which have
fanned the fearful stock exchange battles these last
few years.

A few groups have none the less preferred to pursue
a debt-repayment strategy, one particularly appro-
priate in light of the fact that real interest rates in
Western economies have been high for several years
now.

Among the sectors which improved their position,
the following have done so exceptionally:

o the food and drink sector, the privileged ground
for mergers and acquisitions these last few years;

e the automobile industry, which has recycled its
cash into industrial investments and equity;

e the chemical industry which has tended to repay
its debts and grow through acquisitions.

European corporations at a turning point?

Many industrialists think that today the major indus-
trial restructuring operations have been completed;
this study assesses the efforts made by these corpor-
ations these last few years to improve their commer-
cial and financial situation. Once these objectives
have been reached, what directions will these groups
take given that the single market is nearing comple-
tion?

First of all, there remains a profitability differential
between European and American firms which will
have to be reduced further. In relation to Japanese
firms, the commercial aggressiveness of which can
be quantified (which incidentally seems have a det-
rimental effect on their financial results), there are
no big distortions in terms of financial results. There
is then the crucial question of the motor of growth:
the good results of these last few years are explained
by a sustained industrial demand, which has in fact
surprised a number of experts. Prospects for a reces-
sion are still there and introduce a risk to the fore-
cast even in the medium term.

As regards growth, however, Europe can take
advantage of a new opportunity, namely outlets in
Eastern European countries. It has all the assets
from the political point of view; it merely needs to
translate them quickly into economic terms and
actions.

The reconcentration policy is probably going to be
replaced by a phase geared somewhat more towards
internal management. More specifically, groups
which have experienced abrupt changes are going to
have to ‘digest’ their new acquisitions.

There is no guarantee that all will succeed in this
endeavour, as the interactivity effects sought do not
always turn out for the best.

Finally, acquisition strategies, which have become
riskier as prices have gone up, should be replaced by
a period of alliances, the latter constituting the
pendant of the acquisitions and merger policy.

These alliances have already appeared in the Euro-
pean chemical industry (pooling means of produc-
tion) and in the Japanese automobile sector (transfer
of production costs to newly industrialized coun-
tries), while the most significant example in Europe
is the aerospace sector, where this strategy has been
pursued with success.

Eurostaf Dafsa — Europe stratégie analyse financiére
Address: 23, Boulevard des Italiens, F-75002 Paris

Tel: (33 1) 49 24 90 50; Telex: 282632; Telefax: (33 1) 49 24
07 03
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CHARACTERISTICS AND STRUCTURE
OF THE EXTERNAL INDUSTRIAL
TRADE OF THE EC MEMBER
STATES

Introduction

This chapter presents an overview of the external
trade of the European Community during the period
1980-87. The analysis is presented in four parts:

(1) Structure of world trade,
(2) Structure of EC trade with the world,

(3) Patterns of trade specialization of the EC
Member States,

(4) Competitiveness of the EC in the world market.

Structure of world trade, 1980-87

Although the EC is by far the world’s largest trading
region, accounting for some 36.5% of total world
trade in 1986, its share of world trade has recently
decreased as a result of a faster rate of growth of
exports of several non-oil-exporting developing
countries, and even some developed countries,
among which Japan. Japanese exports grew consis-
tently faster than world exports until 1985, most of
these exports being directed to the US market. The
USA ranked as the world’s second fastest-growing
exporter in the early 1980s, but their exports have
shown a much more cyclical pattern. The USA’s
share of world exports is furthermore comparatively
small. Figure 1 presents an overview of the structure
of world exports by major trading regions, and
shows the actual and projected changes in this struc-
ture over time. The regions shown in Figure 1 are the
following:

e NA: North America

e EU: Western Europe (including the 12 EC coun-
tries)

e AS: Pacific Rim (Japan, Australia, New Zealand)
e FE: Far East Asia

e CH: China

e IS:India

e AFR: Africa (including the Middle East)
e LA:Latin America

Though Europe, and, within it, the EC, are major
trading regions, a substantial share of the trade takes
place within the region itself. The share of intra-EC
trade for instance represents 58% of the total trade of
the individual Member States. Thus, this overall pic-
ture has to be slightly modified when the EC is con-
sidered as one single market, as in Figures 2 and 3,
which compare the structure of OECD exports by
major regions when intra-European trade is respect-
ively included or excluded.

Below, we will analyse in more detail the structure of
the EC’s trade with the rest of the world by looking
at the past trends in the exports and imports of dif-
ferent product groups and trying to identify the main
factors behind these trends.

Within the EC, however, as will be mentioned on
several occasions throughout this book, the share of
production in given sectors sometimes varies signifi-
cantly from one Member State to the next. Dif-
ferences in the structure of employment, in levels of
training, geographical or climatic conditions, as well
as cultural and historical factors are some of the rea-
sons which explain why the share of production of
the different sectors in total GDP is not the same
everywhere in Europe. Similarly, the share of pro-
duction of a given sector that is exported often varies
across Member States. The third part of this study
will thus focus on the trade specialization patterns
between Member States, in an attempt to identify the
comparative advantages of individual countries in
certain branches, and explain why some countries
are systematically running large trade deficits for
some product categories, and large surpluses for
others.

The fourth part of the study summarizes the analysis
and provides an indication of future trends in world
trade, based on an analysis of price competitiveness,
both on a historical and on a forecast basis.
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Structure of EC trade with the rest of the
world

EC trade by region

Figure 4 provides an overview of the evolution of
total EC trade with the rest of the world between
1980 and 1987. For this analysis, we have chosen to
look at the major trading partners of the EC, namely
the USA, Japan, the newly industrialized countries
(NICs), and the rest of the world aggregated (ROW).

EC exports to the USA increased by 160% in value
during 1980-87, compared to an increase in EC
imports from the USA of only 21%. As we will see
later, this remarkable improvement in the trade per-
formance of the EC with the USA has enabled the
EC’s trade balance to move from a deficit with the
US to a surplus during these eight years.

With Japan, the EC’s trade situation has worsened
somewhat, but the relevant trade volumes are still
significantly lower than with the USA.

Import volumes from the NICs are even smaller, but
the nominal balance of trade has remained virtually
constant during the period 1980-87.

Trade with the ROW (excluding the EC countries)
remains brisk, but these trade volumes are still small
when compared with the value of trade between EC
Member States. Imports during the period increased
by 57% while exports to the ROW increased by only
38%. This increase was however sufficient to main-
tain the healthy trade surplus which existed in 1980.

Major changes in the structure of EC imports from
the combined extra-EC regions during 1980-87
include a 6% decrease in the share of imports origin-
ating in the USA, and a 5% increase in the share of
imports from Japan. NIC and ROW shares of EC
imports were virtually the same in 1987 as in 1980.
With respect to EC exports to extra-EC regions, the
most significant 1980-87 changes are a rise in the
share of exports to the USA from 12 to 20%, and a
fall in the share of exports to the ROW from 82 to
72%.

EC trade by product

Figure 5 presents the evolution of total EC trade by
product, all regions combined (including the EC
countries). In general, we have selected for this anal-
ysis the six product categories which are most
heavily traded.

Among imports, we see a weakening in EC imports
of ores/metals, whose share of total EC imports
decreased from 11 to 7% between 1980 and 1987.
Meanwhile, notable increases in imports by the EC
occurred in electronic products and motor vehicles,
the former moving from 8 to 10% of imports, and the
latter from 7 to 10% of imports during 1980-87.

With respect to exports from the EC to all regions
combined, the greatest changes in the export struc-
ture occurred in the same three sectors as for
imports, and in the same directions, although in the
case of exports these changes were less severe. For
example, motor vehicle exports increased from 10 to
12% of EC exports during 1980-87.

EC trade structure

In figure 4, we have divided overall EC trade into
trade among Member States of the EC (‘intra-EC
trade’) and trade between all Member States as an
entity and the rest of the world (‘extra-EC trade’). In
order to provide a useful analysis of the charac-
teristics and structure of EC trade, we first compare
intra-EC trade with extra-EC trade, and then with
the trade structure of the other regions under con-
sideration.

Comparison of extra-EC with intra-EC trade

Relative trade values

As shown in Figure 6, more trade is handled within
the EC than with the rest of the world in nearly all
significant product categories. The notable exception
is agricultural and industrial machinery, of which
the EC exports significantly more (46% more in
1980, 27% more in 1987) outside the EC than it
trades among member countries.

Even in this category however the gap between intra
and extra-EC trade has decreased considerably
during the 1980-87 period. Another interesting cate-
gory is agricultural products, of which trade among
the EC countries roughly equalled EC imports in
1987, whereas in 1980 substantially more (69% more)
were imported from outside the EC than were traded
within. This confirms the fact that the common agri-
cultural policy has encouraged intra-Community
trade, as had already been observed in other studies
(Jacquemin, A. and Sapir, A., Intra-EC trade: a sec-
torial analysis, Centre for European Policy Studies,
Brussels, 1987).

Relative product shares

Another conclusion to be drawn from Figure 6 is the
already high and still increasing dependence of EC
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Figure 3
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countries upon trade with each other: between 1980
and 1987, the share of intra-EC trade has risen from
58 to 61% for imports, and from 55 to 58% for
exports.

The left side of Figure 6, however, indicates that no
particular sectors are responsible for this increased
dependence. Between 1980 and 1987, only the ores/
metals sector changed its share of intra-EC trade
substantially — a decrease of 4%. The motor vehicles
share of intra-EC trade increased by 2%, and agricul-
tural machinery and electrical equipment each
changed by 1%. On the other hand, overall intra-EC
trade increased in value by 81% during this period,
compared to a nominal increase of only 56% for
extra-EC trade.

Key components of extra-EC trade include agricul-
tural products, whose share of overall imports by the
EC fell from 15 to 10% between 1980 and 1987. The
share of ores/metals imports fell from 12 to 8%,
while electrical equipment imports rose from 8 to
13% of extra- EC imports. These trends partly reflect
the fact that agricultural products and ores/metals
have a lower elasticity to economic activity than
products such as electrical equipment (i.e. a 1%
growth in the EC’s GDP requires a greater rise of

electrical products than of ores/metals or agricul-
tural products).

The share of ores/metals in EC exports to extra-EC
regions fell by 3 percentage points between 1980 and
1987, while the relative export share of electrical
equipment increased by 2%. We will nevertheless see
that these trends did not take place in a uniform
way, since there have been major shifts in the
relative importance of the EC’s usual supply/export
markets.

Key products traded

In 1980, the dominant product among intra-EC
trade was chemicals (15%), with ores/metals and
agricultural/industrial machinery tied in second
place (11%). In 1987 chemicals were still at the top
(15%), but with vehicles solidly in second place
(12%). The high specialization of the EC in chemi-
cals, and in particular in pharmaceuticals exports is
a recurrent phenomenon throughout this study. As
we will see later, in the discussion on the trends in
the EC’s external competitiveness, pharmaceuticals
is one of the areas in which EC countries are highly
competitive.
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Figure 4

EC imports and exports by region
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Figure 5
(million current USD, 1980-87)

EC imports and exports by product
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Figure 6

Extra and intra-EC trade
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Figure 8
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With respect to extra-EC trade, in 1980 agricultural
equipment (15%) and ores/metals (12%) dominated
imports; by 1987, electrical equipment (13%) was at
the top, and agricultural equipment (10%) was
second.

With respect to EC exports to extra-EC regions, in
1980 agricultural/industrial machinery (19%) and
chemicals (14%) led all exports. By 1987 the same
two sectors were still responsible for 33% of
extra-EC exports.

EC trade with the USA

Key products traded

Key products imported from the USA by the EC in
1980 included agricultural products (15% of imports
from the USA), agricultural/industrial machinery
(13%), chemical products (13%) and electrical equip-
ment (12%) (see Figure 7). By 1987, the share of elec-
trical equipment had risen to 17%, and agricultural/
industrial machinery to 15% but the share of agricul-
tural products shrank by half. During the same
period, total EC imports from the USA increased by
23% in nominal terms.

Among exports to the USA from the EC in 1980
(Figure 8), agricultural/industrial machinery com-
prised 18%, and motor vehicles 17%. By 1987,
exports to the USA had risen by 160% in nominal
terms, of which motor vehicles comprised 19%, and
agricultural/industrial machinery 18%.

Trade shares of specific products

No particular product accounts for the EC’s remark-
able performance in stemming import growth from
the USA between 1980 and 1987. While imports of
agricultural goods and ores/metals showed the most
evident (nominal and real) declines, it is more likely
that the gradual relaxing of trade restrictions in the
USA, as well as the deleterious (to the USA) trade
effects of the rise in the value of the dollar from
1982-85, and general efforts throughout the EC to
stimulate the private sector, supported the EC’s
overall trade performance demonstrably.

Likewise among exports, most production sectors
performed equally well in 1987 relative to their
results in 1980. Their shares of EC exports to the
USA remained roughly the same.

EC trade with Japan

It is more difficult to find a general single explana-
tion to the changing structure of the EC’s trade with
Japan than it is for the trade between the EC and the
USA, since movements between product categories
are more heterogeneous; changes in exchange rates
seem to have had a less immediate effect than in the
case of the USA. The real effective exchange rate of
the ecu relative to the Japanese yen fell considerably
between 1980 and 1985 (by nearly 30%), but sub-
sequently rose by 40.9% between 1985 and 1988. The
EC sectors that are exposed to competition from
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Japanese producers, both on the domestic and on
foreign markets, were thus put under considerable
pressure by these large fluctuations in exchange
rates. The degree to which EC producers were -able
to respond to the resulting large changes in competi-
tiveness varied across sectors, as illustrated below.

Figures 9 and 10 show the evolution of EC trade
with Japan between 1980 and 1987. Trade values of
most products are much smaller than those for trade
with the USA, except in the case of imports of elec-
trical products and motor vehicles. (In 1980 the EC
imported about ECU 1.5 billion more of electrical
products from the USA than from Japan. In 1987
this situation has however been reversed).

In the automobile industry, the EC has been impor-
ting more motor vehicles from Japan than from the
USA — about ECU 2 billion more in 1980, and
ECU 7 billion more by 1987. However, this situation
is due more to the magnitude of the long-term US
commitment (read ‘investment’) to vehicle manufac-
turing within the EC countries than to factors such
as exchange rate parities. Thus, while ‘American’
vehicles have long been produced in Europe, Japan
has come to this strategy only recently.

Besides motor vehicles, two product categories
dominated EC imports from Japan, both in 1980
and in 1987: electrical equipment, and agricultural/
industrial machinery. In 1980, imports of electronic
products accounted for 25% of EC imports from
Japan, and this share increased to 29% in 1987.
Motor vehicles in 1980 were 19% of EC imports from
Japan, increasing to 22% in 1987, while agricultural/
industrial machinery formed 8% of imports in 1980,
moving to 11% in 1987. Together, these three product
categories comprised in 1987 a remarkable 62% of all
EC imports from Japan, compared to 52% in 1980.
This high degree of specialization of EC imports
from Japan reflects the strong comparative
advantage enjoyed by Japanese industry in those
sectors.

With respect to exports, the most significant EC
trade with Japan is in chemicals, which formed 22%
of EC exports to Japan in 1980, and decreased by
only 1% by 1987. As noted earlier, the EC enjoys a
competitive advantage in this sector, which includes
among others petrochemicals and pharmaceuticals.
In the pharmaceuticals industry, competitiveness is
largely determined by non-price factors such as
economies of scale, the ability to invent new for-
mulae, and the effect of government policies on
profitability and the regulatory environment for dis-
tributing the drugs. In the USA, competition among
pharmaceutical companies is more severe than in

Europe, where the market is still largely regulated,
and companies have probably more difficulties. in
generating the level of profitability that is required
to finance the necessary investment in research and
development, as well as the necessary capital invest-
ment.

Agricultural/industrial machinery formed 13% of
exports in 1980, decreasing to 10% by 1987. In a
product category where imports are also sizeable, it
is interesting to note that EC exports of agricultural/
industrial machinery to Japan by value in 1980 were
50% of imports from Japan, whereas they were only
34% in 1987. Finally, motor vehicle exports to Japan
leaped from 6 to 15% of EC exports to Japan during
1980-87, but started from an unfortunately small
base. Most of these motor vehicle exports in 1987
were high performance or ‘status’ automobiles,
many of them from the Federal Republic of Ger-
many.

With regard to overall trade between the EC and
Japan, imports from Japan in 1987 increased by a
nominal 154% over those of 1980, while EC exports
to Japan increased by 178%. We should note, how-
ever, that the total value of exports in 1980 was only
33% of imports, and still only 36% in 1987.

It is clear that the trade situation between the EC
and Japan would be far more favourable to the EC if
imports by the EC were less concentrated among
products which seem to be registering healthy
increases in demand. The rise in EC exports to
Japan (+178% during 1980-87) would be quite
remarkable were it not overshadowed by the import
statistics for electronic products, motor vehicles, and
agricultural/industrial machinery.

EC trade with NICs

EC trade with the newly industrialized countries
(NICs), which include Singapore, China (Formosa),
the Philippines, Taiwan, South Korea, Hong Kong,
and Malaysia, is similar in volume and charac-
teristics to EC trade with Japan, except in the cat-
egories of electrical products and motor vehicles.
Except for these two products, EC trade with the
NICs is fairly well balanced.

As illustrated in Figures 11 and 12, in 1980 textiles
accounted for the highest share of EC imports from
the NICs, at 26%. Electrical products followed with
16%. By 1987, imports of electrical products had
jumped to 25% of EC imports from the NICs, while
textile imports dropped only slightly, to 24%. But the
significant increase in import concentration evident
in these two product categories is ominous. For tex-
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Figure 9

Breakdown of EC exports to Japan (%)

/| ] |- Agricultural prod.

- Motor vehicles

— Electrical equipment
|- Agricultural/industrial machinery
CoE Chemicals
— Japan L
- Ores and metal
I~ Others
Rest of the world
NiCs 1980 1987
Exports by product

Source : Volimex, DRI Europe.

Figure 10

Breakdown of EC imports from Japan (%)

\ Agricultural prod.
&\ \ |- Electrical equipment
|- Motor vehicles
— Japan Agricultural/industrial
RRRERENS — machinery

oot |- Chemicals
Ores and metal

(- Others

" Rest of the world
- NiCs 1980 1987

Imports by product

Source: Volimgx, DRI Europe.

PANORAMA OF EC INDUSTRY ¢ 1990




Figure 11

Breakdown of EC exports to the NICs (%)
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Figure 12

Breakdown of EC imports from NICs (%)
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tiles, although the rate of penetration of non-EC
imports into the EC’s domestic market increased
throughout the 1980s, there was a change in supplier,
with China in particular expanding its share of the
EC market, at the expense of the South-East Asian
NICs. As for electrical products, the increasing share
of EC imports from the NICs can be explained by
the same factors as for Japan, namely both price and
non-price competitiveness factors.

In virtually all other product categories, imports
have decreased between 1980 and 1987, or have
stayed quite small; overall EC export volume to the
NICs is however still low enough to permit these two
major product categories to dominate overall trade
activity.

The EC countries, like most other large industrial
nations, however also benefited from the rapid
industrialization of the NICs, as they provided a
large share of the equipment needed for investment.
Thus, in 1980, agricultural/industrial machinery
(22.2%), and electrical equipment (16.4%) together
accounted for 38.6% of EC exports to the NICs. By
1987 the share of these products had fallen to 33.8%
of exports to the NICs, with most of the decrease
due to slackening demand for machinery. A third
product accounted for a particularly large share of
the EC’s exports to the NICs: chemical products
(17.5% of EC exports to the NICs in 1980, 18.1% in
1987).

As in the case of trade with the USA, once again the
improvement in EC exports between 1980 and 1987
(+72% in nominal terms) outstripped the 53%
increase in imports from the NICs. The total value
of exports accounted for 62% of the value of imports
in 1980, moving up to 69% by 1987. This perform-
ance would have improved the EC trade situation
even more if EC imports of electrical products had
been better controlled; however, few parts of the
world have been able to escape the repercussions of
the NICs trade boom in electronics. As a result,
whereas in 1980 the value of EC exports of electrical
goods was 63% of imports of electrical goods from
the NICs, by 1987 this figure had plummeted to 41%.

EC trade with the rest of the world

We have defined the rest of the world (ROW) as
those parts of the world not covered by the
preceding analysis, i.e. excluding the USA, Japan,
the NICs, and the EC countries themselves.

Figures 13 and 14 summarize EC trade with the
ROW during 1980-87. Trade with the ROW is gener-
ally concentrated in certain product categories — for

imports, in agricultural products and ores/metals;
for exports from the EC, in agricultural/industrial
machinery and chemicals. However, there are
unmistakable signs that between 1980 and 1987 EC
imports from the ROW became less concentrated in
the traditionally important activities. For example,
in 1980 EC imports of agricultural products and
ores/metals represented 33% of imports from the
ROW, while in 1987 they represented only 25%, with
chemicals, agricultural/industrial machinery, and
electrical products together another 25%.

Strong increases in exports of chemicals and elec-
trical products during the period 1980-87, together
with agricultural/industrial machinery, combined to
account for a share of 46% of exports to the ROW in
1987, compared to 42% in 1980. Exports of ores/
metals and motor vehicles added another 18% in
1980, compared to only 15% of exports to the ROW
by 1987. Ores/metals is the only product category in
which both imports and exports with the ROW
decreased in real terms between 1980 and 1987.

While EC exports to the ROW increased by only
38% during 1980-87, compared to the 57% increase
in imports, the EC still maintained a healthy 34%
cushion of exports over imports in 1987, compared
to a 53% cushion in 1980.

Interestingly enough, the healthy improvement in
performance of the ROW in exporting to the EC has
come from strong moves in all sectors except those
in which its 1980 exports were most concentrated —
agricultural products and ores/metals.

Net trade balances

We will now examine real trade balances between
the EC and the other regions treated above in order
to determine the overall health of EC trade in 1987,
as well as trends during the period 1980-87.

The overall picture — by region

Figure 15 shows the state of overall trade in 1987
between the EC and its trading partners. The large
net trade surplus, amounting to some ECU 70 billion
(all monetary sums here will be given in constant
1980 ECU), is almost equivalent to the EC’s balance
of trade with the rest of the world. The surplus from
trade with the USA (ECU 19 billion), the compo-
nents of which have been described above, is of the
same magnitude as the combined deficits of Japan
(ECU -19 billion) and the NICs (ECU -2 billion),
leaving EC trade with the ROW to pull the account
back up to a substantial surplus.
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Figure 13

Breakdown of EC exports to the rest of the world (%)
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The overall picture — by product

Figure 16 clearly shows which products were respon-
sible in 1987 for the EC’s net trade surplus. Exports
of chemicals and agricultural/industrial machinery,
mostly to the ROW, provided the bulk of the sur-
plus, accounting for ECU 74 billion. A surplus of
trade in motor vehicles, especially to the USA and
the ROW, also helped. The large trade deficit in
agricultural products was due almost entirely to the
trade imbalance with the ROW.

Figure 15
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Net change in the balance of trade — by
region

Figure 17 presents a view of the change in trade
relationships between the EC and other regions
during the period 1980-87. It is immediately evident
that while the net balance of trade between the EC
and Japan, the NICs, and even the ROW has
changed little between 1980 and 1987, the balance of
trade with the USA has changed enormously,
improving by ECU 36 billion during this period.
This is partly due to the strength of the US dollar
during the mid-1980s, which made EC exports
especially attractive to the US market.

It appears that there was also a general tendency
during this period for American corporations to shift
manufacturing operations overseas, which reduced
overall US exports and helped to make the US
market more vulnerable to imports as new US cor-
porate strategies adapted to their environment.

The only negative trend in EC trade found in Figure
17 is in net trade with Japan. On the whole, then, it
appears that general European trade policies in force

during the period 1980-87, taken together with other
developments beyond their control, have been quite
successful.

Figure 16

Real EC trade balances (1987)
(in 1980 ECU)

Billion ECU
60

40 -

25.5§|
" ]

L I ' “en
(20)( -

22)

(40)

Motor Others
vehi¢les

Agricult. Ores and Che Machinery El
prod. metal equip.

Product

Source: Volimex, DRI Europe.

Net change in the balance of trade — by
product

Figure 18 demonstrates which products have been
responsible for most of the trade improvement
experienced by the EC during 1980-87. At the top of
the list is trade in agricultural/industrial machinery
(net trade increased by ECU 23 billion), chasing a
demand in the ROW and the USA which increased
considerably during the period. Second are chemi-
cals (net trade increase of ECU 11 billion), which
showed a strong increase in demand in the ROW,
and motor vehicles (net trade increase of ECU 11
billion), whose sales improved significantly in both
the ROW and the USA. The biggest eight-year
decline in EC net trade came in the electrical
product category (net trade decreased by ECU 5 bil-
lion).

Structure of EC trade as a whole

Trade with the other EC countries

Intra-EC trade as a whole has already been dis-
cussed to a large extent in the preceding section, par-
ticularly with respect to the key products traded. As
regards the trade activities of the individual Member
States of the EC, we have seen in the previous
chapter that the structure of their trade with each
other reflects fairly closely their patterns of trade
with the world (including the EC countries). More-
over, their trade with each other forms the bulk of
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their trade with the world. In 1980 EC-country
imports from other EC countries represented 58% of
all EC imports, while this ratio became 61% by 1987.
In 1980 EC exports to other EC countries repre-
sented 54% of all EC exports, while in 1987 this
increased to 58%. The analysis presented below will
therefore concentrate on the structure of trade of the
EC countries with the world as a whole, reflecting to
a large extent their trade with each other as well.

Figure 17
Real change in trade balances ’
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Having made the above observations about the simi-
larities between EC trade with itself and with the
world, we should indicate a few notable exceptions.

e With regard to trade by productive sector, we find
that the share of chemical products, motor
vehicles and agricultural products that came from
within the EC was greater than the share of
imports from the rest of the world. The difference
had shrunk in 1987 in the case of chemical prod-
ucts, but was the same in 1987 as in 1980 in the
two other cases (about 2 to 3%).

e With regard to the trade structure of individual
countries, notable exceptions include the fol-
lowing:

in 1980 the UK’s share of intra-EC imports was
about 4% less than its share of EC imports from
the world. The UK thus imported relatively less
from the other Member States than the other EC
countries. By 1987 this gap had decreased to 2%;

in 1980 the Federal Republic of Germany’s share
of intra-EC imports was about 1.5% less than its
share of EC imports from the world. By 1987 this
difference had increased to 3%;

Figure 18
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in 1980 BLEU’s share of EC exports to the EC
was about 3% greater than its share of EC exports
to the world. In 1987 this difference had decreased
only slightly;

in 1980 the Netherlands’ share of EC exports to
the EC was 3% greater than its share of EC
exports to the world. In 1987 this difference had
decreased to well under 2%;

in 1980 the UK’s share of EC exports to the EC
was more than 4% smaller than its share of EC
exports to the world. In 1987 this difference had
decreased to about 2.5%.

For most countries, it seems that, in 1987, individuél
countries’ share of intra-EC trade reflected slightly
better their share of EC trade with the world than in
1980.

Country shares of overall imports and exports with
the world have remained remarkably stable from
1980-87. The Federal Republic of Germany has the
largest share, reflecting its size, with-an average
share of imports and exports between 1980-87 of
28%. It is followed by France (16%), the UK (15%),
Italy (13%), the BLEU (9%), and the Netherlands
(9%). Spain, Denmark, Ireland, Greece and Portugal
comprise the remaining 10%. The only changes of
more than 1% in country shares of EC/world
imports and exports between 1980 and 1987 are:

e The BLEU’s share of imports from the world
decreased by 1.1%;

e Spain’s share of imports increased by 1.3%;

e France’s share of exporté decreased by 1.4%;
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o The Federal Republic of Germany’s share of
exports increased by 2.6%;

e The UK'’s share of exports decreased by 3.0%.

We will take a look at individual trade balances
below. However, in the overall context, it is interes-
ting to note the situation of Germany. In 1980, Ger-
many had a positive trade surplus with the world of
USD 41 billion. It happens that this was the same as
the total EC surplus with the world, which could be
taken to mean that the Federal Republic of Germany
was responsible for the entire EC surplus. By 1987
the surplus of the Federal Republic of Germany with
the world had increased by USD 42 billion, while the
total EC surplus increased by only USD 11 billion.
Furthermore, over USD 26 billion of Germany’s
additional surplus in 1987 came at the expense of its
EC trading partners, which approximates the (USD
30 billion) overall deficit run by the EC countries
(not including Germany) with the world. In other
words, if trade between the Federal Republic of Ger-
many and the other EC countries (especially the
UK) were in reasonable balance, these other coun-
tries’ combined trade in 1987 would have been in
reasonable balance with the world.

Structure of individual EC country trade with
the world

This section provides an overview of individual
country trade performance during the period
1980-87. For each country, we will first look at the
overall trade performance and trade balance. We
will then look at trade specialization within the most
important trade sectors. Finally, we will look at the
combined trade specialization for three sector
groups, defined according to their importance to EC
trade.

Methodology

Several terms require definition in order to make
sense of the rest of this section. ‘

‘Export specialization’, defined as:
ES =100 [(X80ij/ X80 — (X80i12/ X8012)]

where: X80 = 1980 exports in constant ecu
[ = product /
J = country j
12 = EC countries
provides an indication of the specialization of

country jin the export of a specific product i relative
to the performance of the EC as a whole. While any

export specialization (in moderation) is desirable, we
will look especially for specialization in productive
sectors with a healthy combination of size and
growth.

‘Import dependence’, defined as:
MD = 100* [M80ij/ M80,) — (M80i12/ MB0 12)]

where: M80 = 1980 imports in constant ecu and /, j
and 12 are defined as above

provides an indication of the dependence of
country j upon the import of a specific product i
relative to the performance of the EC as a whole.
While no significant import dependence is very
healthy unless matched by an export specialization,
we will look especially for import dependencies in
sectors where the EC as a whole has a tendency to be
especially dependent relative to the structure of
world trade.

‘Trade specialization’, defined as:
TS = XS80ij — MDBOj

where: XS$80ij = 1980 export specialization in
product i by country j; MD80ij = 1980 import
dependence upon product i by country j

provides an indication of a country j’s health in the
trade of product i. By combining import dependency
and export specialization, this index shows where
the two are mismatched, and thus (in the case of a
strongly negative trade specialization number) where
a particular import dependency may pose a more
serious problem. Since we would prefer as much
export specialization and as little import depen-
dency as possible, we look for 7S to be not only
positive but as large as possible, unless it implies a
dangerous dependency upon exports of a certain
product. It is useful to remember that since the
various countries of the EC show relatively consis-
tent import ratios, most of the high or low trade spe-
cialization indices are due to particularly strong or
weak export trade.

We will refer below to trade specialization as ‘high’
(over 5.0), ‘moderate’ (between 2 and 5), and ‘low’
(between 1 and 2).

Finally, we have divided the 17 trade sectors treated
by this analysis into three major categories, defined
by their importance to EC trade with the world. We
discovered that when the criteria of share of EC
trade with the world (in 1987) and growth of EC
trade with the world (between 1980 and 1987) are
considered, as shown in Figures 19 and 20, the 17
sectors may be fairly readily allocated among three
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Figure 19

Average annual growth of EC exports to world (%)
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levels of importance, which we will call ‘very impor-
tant’ (VI), ‘moderately important’ (MI), and ‘least
important’ (LI). It is interesting but perhaps not sur-
prising that the sectors included in each level are the
same for imports as for exports. The sectors that will
receive the most attention in the analysis below are
the VI sectors:

e chemicals;

e agricultural/industrial machinery;
e office equipment;

e electrical products; and

e motor vehicles.

The list of sectors in figures 19, 20 and 21 is the fol-
lowing:

Agricultural products, forestry and fishing
Ores and metals

Non-metallic minerals

Chemical products

Metal products

Agricultural and industrial machinery
Office and EDP

AT A B e

8. Electrical equipment
9. Motor vehicles
10. Other transport equipment
11. Food, drink and tobacco
12. Textiles and clothing
13. Leather and leather products
14. Wood and furniture
15. Paper and printing
16. Rubber and plastics
17. Other manufactured products

When we mention a country’s ‘concentration of
trade’ in the VI, and LI sector groups relative to the
EC, we refer to the percentage of a country’s trade
with the world which is concentrated in a particular
group compared to the percentage of EC trade with
the world which is concentrated in the same group.

Belgium and Luxembourg (BLEU)

In value, Belgium/Luxembourg’s trade has revolved
mostly around ores/metals, chemicals, and motor
vehicles. The countries’ trade has moved from a
combined deficit with the world of USD 2 billion in
1980 to a current dollar surplus of USD 1.3 billion in
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Figure 20 .
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1987. This was done by seriously curtailing imports
of ores/metals, and decreasing import shares of agri-
cultural products, food, textiles, and other manufac-
tures as well, while substantially increasing the share
of exports of motor vehicles, which reached 16.6% of
exports in 1987, compared with 11.7% in 1980. The
1984 devaluation of the Belgian franc certainly con-
tributed to these results. Overall, imports grew by
28% in nominal dollar terms between 1980 and 1987,
while exports rose by 34%.

With respect to the important ores/metals sector, the
BLEU moved from a very high trade specialization
of nearly 9 to a moderate specialization of 4.5 during
1980-87, mostly because of the substantial decrease
in ores/metals exports compared to other EC coun-
tries. Because this has been one of the least impor-
tant growth sectors for the EC, this despecialization
is seen as healthy, especially if matched by increased
specialisation in more important sectors, which in
fact was the case in four of the five VI sectors. If we
concentrate on the two VI sectors in which BLEU
has the most active trade — chemicals and motor
vehicles — we find that the BLEU’s trade specializa-
tion in the chemicals sector was already low in 1980
and had decreased slightly by 1987, while in the

motor vehicles sector it improved during this period
but remained negative (i.e., the share of exports of
motor vehicles in total exports was lower in the
BLEU than in the EC as a whole).

Referring to Tables 1 to 3, among the five VI trade
sectors taken together, the BLEU’s trade specializa-
tion improved between 1980 and 1987, while
remaining strongly negative. Among the six MI trade
sectors, the BLEU’s trade specialization was
moderate and changed only little during the period.
Among the LI sectors, the countries’ trade specializ-
ation decreased from high to moderate. Most of this
decrease showed up in the corresponding improve-
ment of the VI sectors, which is certainly a healthy
trend. In general, more of Belgium/Luxemburg’s
trade is concentrated in the LI sectors than is the
case for the EC as a whole.

Tables 1 to 3 have been prepared to supplement Fig-
ures 19 and 20 in the presentation of export/import
changes during the period 1980-87. While it is diffi-
cult to determine any EC-wide trends from these
tables, they do provide a very useful comparison of
the trade position of one country with another. The
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reader may wish to refer to these tables during the
ensuing discussion.

Table 1
Changes in trade specialization (1980-87)
Most important sectors

Country Trade Trade
spec./Performance spec./Improvement
1980 1987 1980-87 Rank
B-L 97 -6.4 33 3
Denmark -18.3 -17.3 1.0 4
France -5.6 -5.0 0.6 5
FR of Germany 17.2 16.5 0.6 9
Greece -34.7 -37.1 2.4 1
Ireland -20.3 -4.9 15.5 1
Italy -9.1 -9.5 -0.4 8
Netherlands -6.8 -6.6 0.1 6
Portugal -40.6 -36.2 43 2
Spain -21.2 -21.3 -0.1 7
United Kingdom 45 23 2.2 10
EC -144 8 -125.5 19.1

Source: Volimex, DRI Europe calculations.

Note: These are indications of country performance by itself, not of
the importance of the country in overall EC trade.

Denmark

Denmark’s trade surplus with the world varied little
from 1980- 87, moving from USD 1 billion to USD
0.8 billion. Food products, and, within this category,
meat products, are by far the most important export
category, accounting for 28.7% of exports in 1980
and 23.7% in 1987. Agricultural products, chemicals,
agricultural/industrial machinery, and electrical
products are also key trade sectors. Other than the
significant decrease in food exports, the only sub-
stantive change in trade shares between 1980 and
1987 was the 2.5% increase in motor vehicle imports.
Denmark’s imports increased in value by 53% during
1980-87, while exports increased by 50%.

Among the sectors most heavily traded by Denmark,
it was highly specialized in 1980 in two sectors of
moderate importance to EC trade as a whole — agri-
cultural products and food products. In the former,
Denmark’s specialization, due to strong exports, was
even greater in 1987. In the latter, the degree of
export specialization remained high in 1987 but was
nevertheless considerably smaller than in 1980. In
the important chemicals sector, Denmark demon-
strates both moderately lower imports than the EC
average, and substantially lower exports, although
both are trending in a healthy direction. In agricul-
tural/industrial machinery, Denmark’s performance
has been slightly below the EC average in imports

and exports, but the gradual trends in both have
been unhealthy during 1980-87.

Table 2
Changes in trade specialization (1980-87)
Moderately important sectors

Country Trade Trade
spec./Performance spec./Improvement
1980 1987 1980-87 Rank
B-L 3.6 3.2 -05 7
Denmark 22.2 19.8 2.3 9
France 58 4.7 -11 8
FR of Germany -14.4 -135 08 3
Greece 42.3 38.3 -4.0 10
Ireland 26.1 11.8 -14.3 1
Italy 44 45 0.1 5
Netherlands 9.7 10.4 0.7 4
Portugal 29.0 318 27 2
Spain 12.2 16.9 47 1
United Kingdom 4.2 -4.5 -0.2 6
EC 136.7 123.4 -13.4

Source. Volimex, DRI Europe calculations.

Note: These are indications of country performance by itself, not of
the importance of the country in overall EC trade.

Taking the VI sectors together, Denmark’s trade spe-
cialization in 1980 was very negative and improved
only slightly by 1987. However, in the MI sectors the
situation was precisely the reverse, indicating that
Denmark’s trade is much more heavily concentrated
than the EC as a whole toward the MI rather than
the VI sectors. This observation is confirmed by our
data, especially as regards exports. Among the LI
sectors Denmark’s overall trade specialization was
moderately negative but improved somewhat during
the period.

France

France’s overall trade performance was relatively
poor between 1980 and 1987, moving from a surplus
of USD 8.6 billion in 1980 to a current dollar deficit
of USD 1.2 billion in 1987. Significant decreases in
imports of agricultural products, and especially
ores/metals, were more than offset by increases in
imports of office equipment, electrical products, and
motor vehicles. Slim increases in exports of several
sectors were overwhelmed by the decrease in exports
of ores/metals. France’s export shares of other key
sectors — agricultural/industrial machinery and
chemicals — moved little during 1980-87. More
telling than anything, France’s imports increased by
45% during the period, while her exports increased
by only 30%.
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Table 3
Changes in trade specialization (1980-87)
Least important sectors

Country Trade Trade
spec./Performance spec./Improvement
1980 1987 1980-87 Rank
B-L 6.1 32 -2.9 9
Denmark -3.8 -25 12 3
France -0.1 03 04 4
FR of Germany -2.8 -3.0 -0.3 6
Greece -75 -1.2 6.3 1
Ireland -5.8 -6.9 -1.2 8
Italy 4.8 50 0.2 5
Netherlands -3.0 -3.8 -0.8 7
Portugal 115 4.5 =741 11
Spain 9.0 45 -4.6 10
United Kingdom -0.3 22 24 2
EC 8.1 23 6.4

Source: Volimex, DRI Europe calculations.

Note: These are indications of country performance by itself, not of
the importance of the country in overall EC trade.

France maintains a low specialization in the ores/
metals sector, the least important in EC trade. With
respect to two of the most important sectors — agri-
cultural/industrial machinery and motor vehicles —
France performs significantly worse than the EC
average in the former, and marginally better in the
latter. Taking all of the VI sectors together, France’s
trade specialization was moderately negative in 1980
and improved very slightly by 1987. Taking the MI
sectors together, France’s trade specialization
dropped a little from high to moderate during the
period. Trade specialization in the LI sectors was
virtually neutral. France’s division of trade among
these three groupings, in 1980 as well as 1987, was
remarkably close to the division of trade of the EC
as a whole.

Federal Republic of Germany

The star performer of the EC, the Federal Republic
of Germany improved its trade surplus from USD 41
billion in 1980 to nearly USD 83 billion in 1987,
increasing overall exports by 55%, while imports
increased by 42%. To the relative exclusion of most
other sectors, especially as concerns exports, Ger-
many concentrates most of its trade in the chemicals,
agricultural/industrial machinery, electrical prod-
ucts, and motor vehicles sectors. Of these, motor
vehicles were most responsible for the increase in
exports during the period, moving from a 15.2 to
18.3% share of exports, while imports of agricultural
products and especially ores/metals both decreased
substantially, the latter decreasing from 12.2 to 8.1%
of Germany’s exports during 1980-87.

Four of the VI trade sectors comprise large shares of
Germany’s trade: in chemicals Germany has a low
specialization, which has become slightly smaller
during the period of our analysis; in agricultural/
industrial machinery Germany is highly specialized,
although this specialization has also decreased
slightly; in electrical products Germany maintains a
low specialization, which has also decreased a little;
and in motor vehicles Germany was highly spe-
cialized in 1980 and was even more so in 1987.

Due to its export activity in the sectors described
above, Germany’s overall trade specialization in the
VI sectors is extremely high, and fell only a very
small amount between 1980 and 1987. Surprisingly,
Germany’s trade specialization in the MI sectors is
almost equally poor, rising only a little during the
period of our analysis. In the LI sectors specializa-
tion is moderately negative and remained remained
virtually unchanged during the period. Not surpris-
ingly, much more of Germany’s trade is concen-
trated in VI sector exports, and much less in MI
sector exports than for the EC as a whole.

Greece

Greece’s trade deficit moved from USD 3.7 billion in
1980 to USD 5.1 billion in 1987, despite an enor-
mous decrease in imports of other transportation
equipment (from 22.1 to 5.6% of imports), coupled
with an equally impressive increase in exports of tex-
tiles (from 21.5 to 35.7% of exports) during 1980-87.
The overall increase in imports during the period
was 37%, while exports increased by 40%. Problems
were presented in the food and textiles sectors,
whose share of imports increased by a combined
15% during the period; meanwhile the share of
exports in four of Greece’s more important export
sectors — ores/metals, non-metallic, chemicals, and
food — decreased substantially (a combined total of
17%).

Greece does more than 10% of its trade in only one
of the five most important EC sectors — chemicals.
Unfortunately its trade specialization in this sector
was negative in 1980 and was even worse in 1987.
Most of Greece’s trade is in the MI sectors - agricul-
tural products, food, and textiles — where its trade
specialization has been extremely high (and is still
increasing) because of high export shares. The only
exception is in food products, where Greece’s trade
specialization has become slightly negative in 1987
due to high imports. Greece could perhaps be cited
as the best example of too much export specializa-
tion in too few products. In terms of trade specializa-
tion, Greece is an extreme case. Its specialization in
VI sectors is extremely negative, while its specializa-
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tion in MI sectors is extremely positive. Neither rep-
resents a healthy trade mix, although during the
period 1980-87 specialization in the MI sectors has
taken a step in a more balanced direction. Greece’s
trade, especially exports, is skewed very heavily in
the direction of the MI sectors, to the detriment of
the VI sectors.

Ireland

Another star performer in trade balance improve-
ment, Ireland improved its 1980 deficit of USD 1.2
billion to a surplus of USD 2.9 billion in 1987. This
occurred through various initiatives during the
period to increase outside investment in Ireland, as
well as domestic exports, which sent exports of elec-
trical products and especially office equipment
shooting upward (in the latter case, from 8.9% of
exports in 1980 to 24.7% in 1987). However, another
key export sector — food — decreased in share from
324 to 26% during the same period. Significant
changes in imports were noticed in an 8% increase in
the share of office equipment imports, perhaps des-
tined to be inputs for subsequent exports, and 3%
decreases in shares of both agricultural/industrial
machinery and motor vehicles. Impressively, while
Ireland’s imports increased by 33% between 1980
and 1987, her exports increased by 89%.

Of Ireland’s three key trade sectors, two — chemi-
cals and office machinery — are among the VI trade
sectors of the EC as a whole. In the former Ireland
has a small negative trade specialization, while in the
latter she has a very high specialization which
increased from a moderate specialization in 1980
due to the export increases cited above. In food
products, while Ireland’s specialization remains very
high, it has decreased substantially from what was
certainly an unhealthy level of specialization in 1980.

Ireland is a prime example of a country that in eight
years has dramatically shifted the orientation of its
trade from the MI sectors to the VI sectors, so that in
1987 its concentration of trade in VI and MI sectors
is very similar to that of the EC, except for its share
of exports concentrated in the MI sectors, which
considerably exceeds that of the EC as a whole.
However, in 1987 Ireland’s VI trade specialization
was still moderately negative, while MI trade spe-
cialization was still very high. The percentage of Ire-
land’s trade in LI sectors is little more than 10%.

Italy

Italy’s imports are quite well balanced, with only
chemicals reaching a 15% share, followed by agricul-
tural products and motor vehicles, with 10% each.

Exports show only slightly less balance, with agricul-
tural/industrial machinery ‘holding a 17% share and
textiles 13%. Italy has improved its trade surplus
with the world from USD 3 billion in 1980 to USD
8.6 billion in 1987. This improvement comes from
decreases in imports of agricultural products and
especially ores/metals (from 13.5% of imports in
1980 to 8.2% in 1987), as well as small increases in
exports of chemicals and textiles. In addition, how-
ever, it comes from Italy’s ability to hold its imports
to an increase of 48% during 1980-87, while exports
increased by 54%. :

Because of the extent of Italy’s imports in the chemi-
cals sector, its trade specialization in this sector is
solidly negative, while in agricultural/industrial
machinery its trade specialization has moved from
moderate in 1980 to high in 1987, due to the main-
tenance of strong exports and a decrease in this
sector’s share of imports. In two of the EC’s moder-
ately important sectors, Italy has a negative special-
ization in agricultural products because of high
imports, and a high and growing specialization in
textiles, where exports are strong relative to the EC
average.

As seen in Tables 1 to 3, Italy’s trade specialization
has moved very little in any grouping from 1980 to
1987. Her specialization in VI remains quite nega-
tive. In'MI, as in LI, it remains moderately positive.
This reflects Italy’s concentration of trade, where her
share of exports in the VI sectors is lower than the
EC’s as a whole, while her share of exports in the M1
and LI sector groups are higher.

The Netherlands

Between 1980 and 1987, the Netherlands’ imports
from the world increased by 40%, and her exports
increased by 44%. She was able to turn the slight
1980 trade deficit of USD 0.5 billion into a small sur-
plus of USD 1.5 billion, primarily by small decreases
in import shares of agricultural products, ores/
metals, and food products. The latter is also a key
export sector, holding 19% of the Netherlands’
exports in 1987, compared to the other key sector —
chemicals, with 22% of total exports.

The Netherlands maintains a high and stable special-
ization in the chemicals sector due to the exports
noted above. Among secondary sectors, she is also
moderately specialized in agricultural products and
highly specialized in food products, all due to
stronger exports than EC averages. ‘

As in the case of Italy, the Netherlands has changed
very little in trade specialization in any grouping
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during the period 1980-87, meaning that she has
stayed in the same position relative to overall EC
trade. Her VI sector specialization is negative, her
MI sector specialization is quite high, and her LI
sector specialization is moderately negative. Her
trade is concentrated considerably more in the MI
sectors than EC trade as a whole, and somewhat less
in the VI and LI sectors.

Portugal

Portugal’s trade deficit of USD 2.7 billion in 1980
increased only slightly to USD 2.9 billion in 1987.
Overall exports, however, showed a very healthy
trend, increasing by 105% compared to a 70%
increase in imports during the period. Substantial
decreases in import shares of agricultural products,
ores/metals, and chemicals were offset somewhat by
increased import shares of motor vehicles, while
increased export shares of textiles and leather goods
were offset by decreased export shares of agricul-
tural products, food, and wood products. Besides
those already mentioned, Portugal imports a con-
siderable amount of  agricultural/industrial
machinery, while exports are dominated by textiles,
which held nearly a 33% share of her exports in 1987.

Portugal has substantial negative trade specialization
in the chemicals and agricultural/industrial
machinery sectors, not because her imports are so
high but because she doesn’t come close to EC
average exports in these sectors. In other key trade
sectors for Portugal, she has an extremely high spe-
cialization in textiles, and a negative specialization
in agricultural products because of higher-than-
average imports.

With regard to trade specialization, Portugal is
another extreme case. As in the case of Greece, her
VI sector specialization is extremely negative while
her MI sector specialization is extremely positive.
Unlike Greece, in both groups Portugal has moved
in a positive direction between 1980 and 1987; how-
ever, the movements are relatively minor in relation
to the extremes of specialization or lack thereof. Also
like Greece, Portugal’s exports are concentrated far
more heavily in the MI sectors and less heavily in the
VI sectors than are those of the EC as a whole.

Spain

Spain suffered from particularly strong demand for
imports between 1980 and 1987, and saw its very
small USD 0.6 billion trade deficit with the world
expand to USD 8.6 billion by 1987. During this
period, overall imports increased by 96%, while
exports increased by only 60%. Changes in Spain’s

key trade sectors during 1980-87 include agricultural
products, whose share of imports decreased by over
9%; ores/metals, whose decrease in imports of 4%
was more than offset by a decrease in exports of over
6%; chemicals, whose share of imports decreased
and share of exports increased slightly; agricultural/
industrial machinery, whose imports increased while
exports declined slightly; and motor vehicles, whose
increase in share of imports of over 7% was mostly
offset by a 6% increase in share of exports.

Of the VI trade sectors, Spain does much of its trade
in three. However, in the first two — chemicals and
agricultural/industrial machinery — she has a sub-
stantial negative trade specialization; while in the
third — motor vehicles — a moderate trade special-
ization is maintained by strong exports. In agricul-
tural products, a high trade specialisation has been
produced by the decrease in imports noted above,
while in ores/metals the trade specialization has
gone from moderate in 1980 to low in 1987.

Spain shows the same, although somewhat less
extreme, specializations as does Portugal. In Spain’s
case, however, there has been no change in VI sector
(negative) specialization between 1980 and 1987.
Instead, LI sector specialization has decreased mod-
erately and has promisingly shifted to an increase in
MI sector specialization. Concentrations of trade
relative to the EC in the VI, MI, and LI sector
groupings are very similar to those of Portugal.

United Kingdom

The UK acquired the dubious distinction of moving
from a small trade deficit with the world (USD 2.6
billion) in 1980 to a deficit of USD 28 billion in
1987! This was due to a comparatively slower growth
of its exports (in value) than of imports during the
period: imports from the world increased by 42%
over the period, compared to a mere 16% increase in
exports. The 1986 oil price collapse however largely
contributed to this situation. Despite this decrease in
exports relative to the rest of the EC, many indi-
vidual trade indicators were healthy. Among the
UK'’s key trade sectors, the share of ores/metals
among UK imports decreased by a healthy 5%, and
the share of exports decreased by 1.5%; chemicals’
share of imports increased by 2%, while its share of
exports increased by 4%; agricultural/industrial
machinery’s share of imports increased only slightly,
while its share of exports decreased by 1%:; electrical
products’ share of imports increased by 1% more
than its share of exports; and other manufactures’
share of imports decreased by one percentage point
more than the decrease in its share of exports.
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The three most important sectors to UK trade are
also among the most important to the EC as a whole.
With regard to chemicals the UK maintains a
moderate trade specialization which increased
slightly from 1980 to 1987. In agricultural/industrial
machinery she also maintains a moderate specializa-
tion, which decreased slightly during the same
period. In electrical products she has a low but posi-
tive specialization which has not changed signifi-
cantly during the period.

The UK has maintained her moderate VI sector spe-
cialization, although it has decreased somewhat from
1980 to 1987. Her negative MI sector specialization
has stayed virtually unchanged during the period.
And her LI sector specialization has become
moderate. Thus we see a small but undesirable shift
in trade specialization from the VI to the LI sectors.
While UK imports reflect EC shares, in general UK
exports are concentrated somewhat more in the VI
and LI sectors, and less in the MI sectors, than are
overall EC exports.

Comparison of EC country trade
performance

The principal objective of this chapter is to deter-
mine how the EC countries have fared between 1980
and 1987 in their trade with the world. Two sorts of
comparisons should be made. The first is a compar-
ison between countries of their trade performance in
1980 and in 1987 in order to establish how they
ranked relative to each other at the beginning and at
the end of the period of our analysis. The second is
an analysis of each country’s change in trade per-
formance between 1980 and 1987 to determine which
countries have demonstrated the most improvement.
There is a problem in using only the criterion of
trade specialization to determine countries’ trade
performance; while trade specialization figures can
be analysed separately for VI, MI, and LI sectors in
order to account for different countries’ more or less
promising concentrations of trade, they do not con-
sider a country’s contribution (by trade volume or
value) to overall EC trade. A trade specialization
index compares a country’s trade structure to that of
the EC. An additional refinement is needed, how-
ever, in order to adequately compare countries with
each other. We have proposed a formula below with
which to account for this additional consideration in
our evaluation.

Methodology

For the reasons described above, we have retained
our definitions of the VI, MI, and LI groupings of
product sectors, presented here in decreasing order

of attractiveness to the (near) future growth and
health of EC trade. We have then calculated each
country’s import dependency or export specializa-
tion for each of these three groupings of product sec-
tors. However, before calculating a trade specializa-
tion for each of these groupings, we have multiplied
the country’s trade dependency or export specializa-
tion by the percentage of that country’s trade value
in each of the groupings of trade sectors. The added
advantage of these ‘value-weighted’ figures is that
they give us a feeling for each country’s importance
to EC trade as a whole. For example, a small country
with a highly negative trade specialization may well
have less effect on EC trade as a whole than a larger
country with a moderately negative trade specializa-
tion. At the same time, the smaller country may be
more concerned about its trade situation than the
larger country is concerned about its situation.

Table 4
Ranking of the EC countries’ trade performance
based upon their trade specialization in the sectors
of most importance to the EC

1980 1987
Belgium, Luxembourg 8 6
Denmark 6 8
France 4 5
FR Germany 1 1
Greece 9 10
Ireland 7 2
ltaly 5 7
Netherlands 3 4
Portugal iR 11
Spain 10 9
UK 2 3

Source: DRI Europe.

While this refinement could well be omitted in an
isolated analysis of the trade structure of a given
country, as above, we feel that a fair comparison of
the performance of the various countries contri-
buting to EC trade benefits greatly from this addi-
tion.

Finally, in order to combine the trade indicators for
the VI, M1, and LI groupings into one overall trade
index for each country, we first calculated a ‘value-
weighted’ trade specialization (VWTS) in each
grouping of product sectors for each country, as
described above. In order to account for the relative
importance of the groupings to EC trade, we then
calculated a ‘sector-weighted’ trade specialisation
(SWTS) multiplying the VWTS of the VI grouping
by 5, the VWTS of the MI grouping by 3, and the
VWTS of the LI grouping by 1, adding them
together for each country, and arriving at a useful
trade index which permits countries with signifi-
cantly differing trade structures to be compared. As
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might be expected, the SWTS comparison based
upon VWTS showed entirely different results from a
SWTS comparison based only upon the traditional
formula for trade specialization.

Relative trade performance of EC countries

A preliminary comparison of countries’ perform-
ances based upon trade specialization, and weighted
by the amount of specialization within VI, MI, and
LI groupings (i.e., a SWTS which does not include
value weighting) is presented in Table 4.

It is obvious from the figures already presented that
Germany had by far the largest trade specialization
in both 1980 and in 1987, especially in the VI sectors.
The rankings above reflect that sort of basic observa-
tion. However, adding the VWTS to determine
overall contribution to EC trade changes the rank-
ings considerably (see Table 5).

Table 5
Ranking of the EC countries trade performance
based upon their trade specialization in the sectors
of most importance to the EC, and weighted by the
value of their trade in each of these sectors

1980 1987
Belgium, Luxembourg 9 8
Denmark 4 6
France 10 9
FR of Germany 1 1
Greece 3 3
Ireland 5 4
Italy 1 11
Netherlands 7 7
Portugal 6 5
Spain 8 10
UK 2 2

Source: DRI Europe.

The major changes occur with countries such as
Greece and Portugal, who may have overall a seri-
ously negative trade specialization, but whose trade
values are so low relative to various other countries
(with a less negative trade specialization) that once
the trade specialization is value-weighted, the other
countries weigh a lot more negatively on the EC’s
overall trade balance. It should be carefully noted,
however, that on its own merits Greece is still in a
serious trade situation despite recent improvements
— and that its internal situation may be far more
serious than that of some of the countries that
ranked below it in the latter table.

Period improvement of the trade situation of EC
countries

In order to determine which countries have done
well and which have done less well during the period

from 1980 to 1987, we will look at the changes in
trade specialization during the same period, once
again comparing the two approaches outlined above
(see Table 6).

Table 6
Ranking of the EC countries’ trade performance
during the 1980-87 period based upon the change in
their trade situation during the period

1980 1987

Belgium, Luxembourg
Denmark
France

FR of Germany
Greece

Ireland

Italy
Netherlands
Portugal

Spain

UK

- —
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Source: DRI Europe.

Again we see substantial differences in the rankings,
depending upon the assumptions and the objectives
of the analysis. For their own accounts, Ireland, Por-
tugal, and Belgium/Luxembourg have made the
greatest improvements between 1980 and 1987.
However, in terms of their contribution to overall
EC trade, Germany, Greece, and Belgium/Luxem-
bourg have made the greatest improvements during
the period of our study. Because BLEU is the only
region that appears within the top three in both of
these lists, we could perhaps conclude that BLEU
has made the best overall improvement in perform-
ance during the period from 1980 to 1987.

Competitiveness of the EC in the world
market

In the previous three sections, we described the
changes in the structure of the EC’s trade with the
rest of the world, considering first the EC as a whole,
and then comparing the individual Member States’
performances. The question is however whether one
can reasonably expect the changes outlined above to
continue over time, or whether there is reason to
believe that there may be a reorientation of trade
movements in the coming years, and, if this is the
case, in which direction? To try to answer this
double question, this section will focus on an anal-
ysis of some of the factors that influence the degree
of competitiveness of one region, country or sector,
and look both at past trends and, whenever possible,
likely future developments of these factors.

76 PANORAMA OF EC INDUSTRY e 1990



Figure 21
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Average hourly compensation costs and unit labour costs in manufacturing
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The factors that influence the degree of competitive-
ness of a given economy, sector or company can be
grouped in two different categories: price competi-
tiveness factors, and non-price competitiveness fac-
tors. Both will be analysed in turn below.

Price competitiveness factors

Price competitiveness depends on a number of fac-
tors, among which the levels of and trends in relative
labour costs, exchange rates, and productivity.

Wage costs and productivity varied widely from
country to country during the 1970s and early 1980s,
even if, all over Europe, there was a clear rupture in
the trend in the beginning of the 1980s. At the time,
most governments tried to put a brake on the expan-
sion of labour costs, in an attempt to restore cor-
porate profitability which had been severely hit by
the oil price crises and the rise in interest rates. The
shift in policy that took place in the UK when Prime
Minister Margaret Thatcher came to office is a good

— but maybe extreme — example of this general
shift in policy emphasis: absolute priority was now
given to restoring productivity growth. Though in
the other countries the policy shift was far less pro-
nounced than in the UK, it still resulted in greater
importance being given to market forces.

Nominal wages and unit labour costs

Differences in nominal wage growth rates did not
however result in a greater harmonization of wage
levels in Europe, as Figure 21 and Table 7 indicate.
The total hourly compensation costs that are
reported in Table 7 were calculated by the US
Bureau of Labour Statistics in such a way as to
enable cross-country comparisons. The numbers rep-
resent the total hourly cost of labour to employers,
i.e. including employer social security contributions
and any other legal cost to employers, in 1987 USD.

The fact that, among the main six industrialized
countries, the United Kingdom is nearly always the
country with ‘cheapest’ labour costs owes much to
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Figure 22

Hourly compensation costs for production workers in manufacturing
in the main European countries as a % of hourly compensation costs in the US
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the fact that, in 1987, the pound sterling was some-
what undervalued, to the UK’s advantage. (The
pound’s effective exchange rate was, in the begin-
ning of 1987, nearly 25% lower than its average 1980
level.)

More important however than the comparison of
total hourly labour costs is that of unit labour costs,
i.e. taking account of the fact that productivity levels
are not the same across countries.

This is done in Figure 21, where unit labour costs in
manufacturing in all the Member States are
expressed as a percentage of the level in the Federal
Republic of Germany. Here, the ranking of countries
does change significantly, with Spain and Portugal
in particular who have extremely low labour costs in
nominal terms having a much smaller advantage
when overall productivity differences are taken into
account.

This figure should be viewed with great caution,
however, as it is based on the average wage and pro-
ductivity level in manufacturing as a whole. Labour
productivity levels are however very different
according to the type of activity, and the share of the
different sectors in total manufacturing varies across
countries. It would thus be much more correct to
compare unit labour costs across countries for each
major sector of economic activity, as is done in
Table 8 for France, the United Kingdom and Italy.
It is unfortunately extremely difficult to gather con-
sistent data on employment, value-added and wages
by sector for the other countries, so that the analysis
here is limited to these four major European coun-
tries, which together account for over two thirds of
the EC’s GDP.

As we see, France appears to be the country, among
the main four industrialized countries, with the
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Table 7

Hourly compensation costs in selected sectors in the main industrialized countries in 1987, in USD

Sector Germany France UK Italy USA Japan
Food, bev. & tobacco 14.33 12.31 8.87 12.32 12.36 9.23
Textile mills 12.96 10.06 6.88 10.43 9.01 8.16
Other textile 11.20 9.41 543 9.44 7.47 5.74
Leather 11.87 10.08 6.50 9.50 7.89 8.22
Lumber & wood products 15.15 10.62 7.72 10.33 10.45 8.99
Paper & allied products 15.59 13.30 9.75 13.17 15.77 11.93
Printing 17.53 15.99 12.37 14.78 13.27 12.50
Chemicals 19.12 13.98 10.65 13.09 17.10 17.92
Rubber & plastics 15.21 11.95 8.89 12.99 11.97 10.85
Stone, clay & glass 15.66 13.21 8.85 11.64 13.76 1147
Primary metals 18.61 14.38 10.47 14.59 18.14 15.61
Fabricated metals 15.52 12.27 8.78 12.08 13.57 10.95
Tools and finished metal 14.77 11.60 8.59 11.85 13.32 N/A
Non-electr. machinery 17.60 12.99 9.1 12.59 14.51 12.69
Electr. equipment 16.25 12.27 8.22 12.03 13.56 10.10
Transport equipment 21.16 13.66 10.39 + 12.80 19.36 13.99
Instruments & related 15.07 11.57 8.76 11.69 13.33 10.77
Miscellaneous 13.43 11.38 7.52 10.63 9.93 9.88

Source: US Bureau of Labour Statistics, DRI Europe calculations.

cheapest labour force in the transportation sector, as
well as in the mechanical and electrical engineering
and chemicals sectors, while Italy is now the country
with the cheapest labour force in paper, printing and
publishing sectors, and in the miscellaneous indus-
tries (most of which being furniture). These are not
necessarily the products for which these countries
have the highest export intensity, however, since
more than just labour costs influence overall compe-
titiveness.

Before turning to the projected trends in unit labour
costs, let us first look at their past trends in more
detail, by focusing on the trends in productivity,
both in the EC and elsewhere.

Past trends in productivity

As indicated in the first chapter of this Panorama
(Highlights), average productivity growth rates have
gradually been falling in nearly all countries since
the early 1970s, but not at the same pace everywhere.
Interestingly, between 1965-73 and even between
1979-86, the average rate of labour productivity
growth was significantly lower in the USA than in
Europe — at least in the four large European coun-

other things remaining equal, and in particular
nominal wage increases, this means a deterioration
of Europe’s relative competitiveness.

Table 8

Unit labour costs in selected sectors as a % of the
German level 1987

Sector Germany France UK  Italy
Food, bev. & tobacco 100.0 64.5 53.3 83.3
Textile mills 100.0 81.5 724 91.9
Other textile 100.0 88.1 66.1 96.2
Leather 100.0 89.2 746 76.9
Lumber & wood products 100.0 93.2 75.7 62.4
Paper & allied products 100.0 93.0 83.5 88.1
Printing 100.0 99.4 94.3 87.8
Chemicals 100.0 494 54.3 66.2
Rubber & plastics 100.0 68.3 565 938
Stone, clay & glass 100.0 84.0 65.6 96.0
Primary metals 100.0 61.7 52.3 924
Fabricated metals 100.0 63.2 52.5 91.6
Tools and finished metal 100.0 51.0 917 96.6
Non-electr. machinery 100.0 481 81.8 86.2
Electr. equipment 100.0 554 70.7 89.3
Transport equipment 100.0 453 63.1 56.2
Instruments & related 100.0 82.0 69.6 721
Miscellaneous 100.0 112.8 83.0 724

Source: DRI Europe.

tries. The fastest increases in productivity over the
abovementioned sub-periods were observed in
Japan, followed by France. The UK bottomed the
list, until the situation was reversed in the early
1980s. Productivity-wise, thus, Europe’s situation
was comparatively good until the beginning of this
decade. Since 1980, however, all the European coun-
tries but the UK have been outrun by the USA. All

As the investment in fixed capital that was built up
at a rapid rate in the past 2 to 3 years is progressively
put to use, however, and economic growth continues
at a healthy rate of around 3% a year on average,
labour productivity growth is likely to accelerate
again, reducing the gap with the USA in particular,
even if it does not yet catch up with Japan and the
NICs.
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Exchange rates

Exchange rate movements also have a strong
influence on the degree of competitiveness of dif-
ferent sectors/countries. At the individual country
level, they can either offset or amplify given rises in
unit labour costs in local currencies, causing an
improvement or a deterioration in relative labour
costs.

Depending on whether the country is a price taker or
a price maker on external markets, exchange rate
fluctuations influence profitability in companies
exposed to international competition in a different
way. Indeed, if the price of a given product is set on
international markets, a devaluation of the currency
of the producing country will not change the selling
price on export markets, but will raise the profit of
the producer. Inversely, a currency appreciation
forces producers to cut margins or lose market share.

When the country/sector is a price maker, a devalu-
ation will lead to a reduction of the product’s price
in foreign currency, making it more attractive — and
to an increase in price in case of a currency appreci-
ation.

Finally, when producers may choose which price
they set, they will often adjust their selling price
somewhere mid-way, i.e. not by the full amount of
the devaluation/revaluation. The role of exchange
rates is particularly important in explaining the
sound trade performance of some of the EC coun-
tries over the past decade or so, despite the fact that
unit labour costs had risen comparatively faster than
elsewhere (Italy and Portugal, among others).

Outlook for unit labour costs

As indicated in the macroeconomic overview, the
outlook for wages is quite promising, at an aggregate
level. However, as illustrated in Table 8, since dif-
ferences across sectors are already extremely impor-
tant, both within and across countries, even small
variations in the rate of growth of nominal hourly
wages around this average could significantly
modify the sector’s overall competitive position.

Turning to the influence of exchange rates, one
should note that the remarkable stability that has
characterized the EMS in recent years has been very
supportive to both intra and extra-EC trade. The
moves towards a single European currency and the
greater integration of Europe’s financial markets

requires an even greater stability of exchange rates in -

Europe, implying that intra-European exchange rate
fluctuations will have very little effect on the relative
competitiveness of the EC countries with respect to

each other. Competitiveness relative to the USA,
Japan or the NICs will however be affected by the
rates of fluctuation of these countries’ currencies
against the ecu.

Although all exchange rate forecasters know how
risky it is to make predictions in this area, most
agree that the US dollar ought to fall somewhat from
its present level to enable the US trade balance to
move close to equilibrium. This will have a negative
effect on the competitiveness of European industry,
which producers will have to offset by improving
productivity faster than its US competitors (in order
to create a positive productivity growth differential)
and/or keeping wages down, in order to mraintain a
negative wage growth differential.

Non-price competitiveness factors

Having seen that the EC is well equipped to face the
challenges of the future as far as price competitive-
ness is concerned, we still have to consider the non-
price competitiveness factors, which in the past have
sometimes had a greater influence on the direction
of trade flows than price-competitiveness factors.
The main ‘non-price competitiveness’ factors are the
following:

e cultural and historical;

quality;

e customer loyalty;
e technological advance;
e know-how;

e government policy.

Though some of these are quite obvious and do not
deserve additional comments, others are less
immediate but extremely important and likely to
play a determinant role in explaining the changes in
EC trade patterns over the coming years.

Customer loyalty

The ability to impose certain standards and the loy-
alty of customers to given product brands plays a
key role in explaining the rapid development of cer-
tain industries. Customer loyalty has proved very
important in the electronic data processing industry
for instance, whereas the ability to impose one’s own
standards has been the main factor explaining the
development of companies in the telecommunica-
tions equipment sector, or in the consumer electro-
nics business.

In the telecommunications equipment sector, tech-
nical standards evolved independently, i.e. on a
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national basis, in the past, mainly in those countries
which had their own domestic suppliers. Such devel-
opment has caused an oligopolistic market structure,
and explains why, to date, Community producers
tend to export more to established non-EC markets
than to other Member States.

Generally speaking, the harmonization of standards
in the EC and the progressive abandonment of the
‘national champions’ policy will open new markets
to the existing producers, provided they adjust to the
new standards. From the consumers’ point of view,
the harmomization of standards will also be a plus,
as the increased competition that is likely to result
will eventually translate into lower prices, and poss-
ibly a greater variety of products from which to
choose without having ‘compatibility’ problems.

Technological advance

Technological advance is a key element of a com-
pany’s overall competitiveness in an increasing
number of activities. It explains to a large extent the
supremacy of Japan and some NICs in certain key
areas, such as consumer electronics, and high-tech-
nology products such as electronic data processing
equipment. It also explains the EC’s strong market
position in other sectors, among which the pharma-
ceuticals industry.

In the pharmaceuticals sector, indeed, technological
advances (biotechnology) and the ability to innovate
have a crucial impact on the comparative advantage
of a given company. Both in the EC and in the USA,
R&D expenditure is very important in this sector. In
the largest EC countries, the ratio of R&D to tur-
nover is of around to 13 to 14%.

In the consumer electronics sector, technological
developments increasingly depend on those in the
electronic data-processing equipment sector. Exam-
ples of this are the especially digitally- enhanced
colour televisions (CTVs), a product in which the
Community remains highly competitive, and VCRs
and CDs, in which Japan has established a leading
position.

Government policies

The influence of government policies on the degree
of competitiveness of a given industry in one
country can result from several factors:

e development assistance from national administra-
tions via programmes such as defence and space
programmes, and those for the development of
the semiconductor subsector. This assistance plays
an important role in the aerospace industry, but

also in the office and EDP (electronic data-pro-
cessing) sectors;

e pricing policies, which influence the profitability
of the sector. The pharmaceutical industry for
instance is extremely sensitive to the regulatory
environment for pricing. Pharmaceuticals prices
vary considerably across Member States, as the
extent of competition from generic products
varies greatly. In general, such competition is
much higher in the USA, with obvious implica-
tions on margins. Although the maintainance of
high profit margins on the products is clearly not
beneficial per se, it enables the companies to
undertake the necessary investment in research
and development, and new equipment, to keep a
competitive edge;

e certification policies and national standards.
Indeed, if some standards are the result of a
‘natural’ process, by which a given company
invents a product which becomes widely used and
whose characteristics eventually become an
‘industry standard’ (as is the case with IBM PCs
and its huge family of ‘compatibles’), other stan-
dards or norms are dictated by the public auth-
orities themselves, either to protect consumers or
to protect a given industry from its competitors.
As indicated above, however, the existence of
national standards has generally not favoured the
development of those industries, since other coun-
tries adopted the same strategy, leading to market
fragmentation;

e fiscal policy; though it may seem surprising to
find this item under this heading, the indirect tax
policies followed by the different Member States
can have an important influence on the develop-
ment and eventually the competitiveness of cer-
tain sectors. The levy of a high VAT rate on
consumer electronic products in many countries
in Europe has somewhat restricted the potential
market for these products, preventing European
producers from achieving the necessary size and
the point on the learning curve where they can
sucessfully compete with more experienced pro-
ducers such as the Japanese and the Americans.

High research, development and production
facilities costs

Production in many sectors requires large capital
investments, the amount of which is sometimes such
that it constitutes an important barrier to entry in the
industry. In this case, established firms have an
advantage on others, who have to struggle with large
costs and financial charges in the beginning of their
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existence, and are thus much more sensitive to
‘external’ shocks such as interest rate fluctuations or
cyclical downturns. Many examples can be found of
such sectors, especially in the investment goods
industries. In this case, thus, either the industry is
protected in its infancy, or it will have the greatest
difficulties in acquiring a significant share of the
market. All other things being equal, the competitive
advantage is enjoyed by the first companies entering
the market.

Economies of scale

Somewhat linked to the previous point is the
influence of economies of scale on competitiveness.
In those sectors where economies of scale can be
important, but where European companies have not
been able to grow in line with their competitors
because either the regulatory environment or general
economic conditions were unfavourable, European
companies have sometimes had to suffer severe
losses in external competitiveness, or have lost
ground to their competitors. This is what has hap-

pened in many high-technology industries, such as

the telecommunications equipment sector.

Conclusion

All these ‘non-price competitiveness’ factors tend to
change much more slowly over time than the price-

competitiveness factors, because of their very nature.
Most of the factors described above are thus likely to
continue influencing trade patterns in the same way
over the coming years as they have done in the
recent past. Although the creation of the single Euro-
pean market is leading to a uniformization of stan-
dards and norms within the EC, to increased compe-
tition and will give access to a greater market in
many areas, enabling companies to increase their
size and thus come close to the ‘optimal’ size (i.e. the
size at which they fully benefit from economies of
scale), this process will take some time.

The favourable development of Europe’s price com-
petitiveness over the coming years, and the likely
improvement of its ‘non-price’ competitiveness fol-
lowing the creation of a single European market
should enable Europe to increase its share of world
trade again. Intra-European trade will probably
increase even faster than trade with the rest of the
world, however, as intra-European borders are elim-
inated and goods flow more freely between the 12
Member States.

DRI Europe
1, rue Camille Lemonnier, B-1060 Brussels
Tel.: (32 2) 346 23 25; Telefax: (32 2) 346 23 09
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INWARD INVESTMENT

The European Community and Its partners

A word of caution regarding statistics and
definitions

This chapter contains some four dozen tables
showing the evolution of inward investment over the
last decade in the Community. Yet, each table must
be treated in isolation, as each measures somewhat
different things. Definitions of what constitutes
direct investment vary between countries, and even
agencies within countries. The US Department of
Commerce uses a 10% equity ownership to dis-
tinguish direct from portfolio investment, as does the
Japanese Jetro. MITI figures relate to 30%
Japanese-owned firms, while for the Federal
Republic of Germany the dividing line lies at 25%.
These limits are not arbitrary, as they reflect
domestic regulatory requirements, but they render
any two sets of figures strictly non-comparable.

It is worth noting that the European Community
does not use a (single) quantitative criterion for dis-
tinguishing DFI from other forms of capital flows
but, rather, (a) the establishment of ‘lasting and
direct links’ between the investor and the company
receiving the funds; and (b) a level of shareholding
or participation which, under respective national
laws, allows the investor ‘to participate effectively in
the management of the company or in its control’. (1)
This means that aggregate statistics are composed of
non-uniform national components.

Countries also differ in their treatment of reinvested
profits; the Netherlands, France and Italy do not
register reinvested profits as DFI, while the German
Bundesbank and, since 1984, Britain’s DTI, do. The
effect on absolute figures can be substantial; e.g.
more than a quarter of (non-oil) direct investment to
Britain between 1983 and 1987 was in the form of
reinvested profits.

Even more confusing is the treatment of investments
and disinvestments (which may include repatriated
profits and sales of equity). Some sources, like the
US Department of Commerce, publish net figures,
while others, like the Federal Republic of Germany,
list investments and disinvestments separately, but
not net figures. France publishes all three sets of fig-
ures.

Some countries with a history of exchange controls,
such as Japan and Spain, list ‘approved’ rather than

actual investments, as reporting requirements are
more precise for the former than for the latter. This
may introduce overestimates and distortions as
regards allocation to a given year.

Care should be taken to distinguish (annual) flows of
direct foreign investment from stocks, a term used in
the economists’ sense, i.e. the accumulated value of
investments, reinvested profits and disinvestments.
The term ‘stocks’, confusingly, also means equity
shares; this is never the sense in which the term is
used here. On the contrary, stock values in our sense
(cumulated net nominal flows) do not reflect current
market values of foreign-controlled assets, except
where stated. Since, moreover, flow (and hence
stock) figures refer to participations which may vary
between 10% and 100%, the true value of assets con-
trolled through DFI is certainly several times the
amounts stated. For example, the British BAT indus-
tries paid a total of DM 74 million for 51% of the
German department store Horten, which is presently
valued at DM 1.4 billion on the stock exchange. (2)

For all these reasons, the information value of the
tables lies less in the absolute figures than in the
ratios between sources, destinations and sectors, and
the development of these ratios over time.

One large but persistent distortion of figures stems
from a rather formal — and out of date — definition
of ‘nationality’. Statistics on DFI are mostly found
under the heading of ‘balance of payments’ and still
largely reflect monetary rather than industrial policy
concerns. Meanwhile, the internationalization of the
world economy is progressing rapidly. A transaction
in which an Anglo-American holding registered in
the Netherlands takes up a credit in Luxembourg to
finance an acquisition in Spain will be recorded as a
Dutch direct investment. If the credit is long-term, it
will be recorded as Luxembourg investment as well.

Introduction

Broad trends

According to a recent study, direct foreign invest-
ment (DFI) from the five major OECD countries
grew by over 30% in real terms between 1983 and
1987, as against less than 5% for world trade. (3)

The importance of DFI in Western economies can
be gauged from Table 1.
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Table 1
Share of foreign-owned manufacturing companies
in major economies, mid-1980s (1)

(%) D F UK USA Japan
Sales 19 27 20 10 1
Value-added N/A 24 19 N/A  N/A
Employment 8 20 14 4 0
Assets 17 N/A 14 9 1
Investment N/A 19 13 8 N/A
Exports 24 32 30 23 2
Imports N/A  N/A N/A 34 15

(1) France: manufacturing and petroleum; Germany: non-financial
corporations; Japan: all companies.

Source: Adapted from D. Julius and S. T. Thomsen, ‘Inward invest-
ment in foreign-owned firms in the G-5'.

This chapter deals above all with US and Japanese
direct investment, although the latter, in quantitative
terms, is probably less important than, say, DFI
from the EFTA countries. This reflects on the one
hand the great political and strategic interest in
investments by the EC’s major world competitors,
and on the other the fact that both these countries
publish statistics with the requisite breakdown.

An even more regrettable shortcoming is a syste-
matic ventilation of intra-EC investment for some of
the same reasons: lack of comparable data, and the
often misleading nature of the data.

As the individual country sections will show, much
of intra-EC direct ‘foreign’ investment is in fact
national capital, reconstituted in holdings in Luxem-
bourg, the Netherlands or London to take advantage
of fiscal and/or regulatory regimes, and then reim-
ported to the country of origin under a new flag.
Both the outflow and the inflow appear as DFI oper-
ations in the statistics.

The discrepancy in the two sets of figures in Table 2
illustrates the lack of standardization in this area.
Nevertheless, the flows are rather modest when com-
pared with, for instance, US net flows to EC 12 of
some USD 12 billion in both 1985 and 1986. Partial
data for subsequent years (see countiry chapters
below) show, however, a substantial increase in
cross-border direct investment in the EC.

As will be argued more fully below, the exercise of
control over local assets is the key element distin-
guishing DFI from other forms of long-term interna-

Table 2
Intra-EC direct foreign investment
(billion ECU) 1980 1981 1982 1983 1984 1985 1986
As reported by:
Receiving country 45 58 47 5.2 14 82 113
Source country 3.1 34 27 37 56 104 14.4

Source: Eurostat (Internal working paper, March 1989).

Table 3

Inward and outward direct foreign investment: EC, USA and Japan
(billion ECU) 1980 1981 1982 1983 1984 1985 1986
Outward DFI by:
EC 11 18 12 15 18 21 26
USA 14 8 -2 0 4 22 29
Japan 2 4 5 4 8 8 15
Inward DFI to:
EC 10 8 9 11 9 10 10
USA 12 22 14 13 32 25 25
Japan (1) 0 0 0 0 0 1 0
Balance
EC -1 -10 -3 -4 -9 -1 -16
USA -2 14 16 13 28 3 -4
Japan -2 -4 -5 -4 -8 7 -15

(1) 1980 less than ECU 0.5 billion.
Source: Eurostat global balance of payments database.
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tional capital flows. If so, the Community has done
comparatively well in the 1980s. In most years it
invested significantly more abroad than the US and
much more than Japan. On the other hand, a far
lower share of its assets pass into foreign hands than
those of the US, even if it does not match Japan’s
record of virtually excluding DFI.

Table 3 also confirms the relative weakness of
intra-EC DFI, running at about one third of
extra-EC DFI.

Table 4
Distribution of Japanese and
US investment in the EC

Breakdown by country (1)
USA Japan
(million USD) Value Share (%) Value Share (%)
EC 122 247 100 27972 100
Belgium 7078 6 1027 4
Denmark 1114 1 26 0
FR of Germany 24 450 20 2 364 8
Greece 215 o 96 0
Spain 4037 - 3 1045 4
France 11 478 9 1764 6
Ireland 5484 4 432 2
ltaly - 8449 7 370 1
Luxembourg 723 1 4729 17
Netherlands 14 164 12 5 525 20
Portugal 381 0 40 0
United Kingdom 44 678 36 10554 38

(1) The figures for USA refer to stocks, 1987; the Japanese figures
to cumulative investment, 1951-88.

Source: Survey of current business (USA); Ministry of Finance
(Japan).

DFI from the USA and Japan in Member
States

The distribution of US and Japanese DFI among
Member States shows marked differences only as
regards Japan’s relative neglect of the Federal
Republic of Germany and Italy, and its substantial
engagement in Luxembourg. France and Italy
receive a small share of DFI from both, while the
shares of Ireland and the Netherlands are well above
their relative GDPs. Greece and Portugal are for the
time being totally neglected by both major OECD
partners.

A major difference between US and Japanese DFI in
Western Europe is the share of manufacturing in the
total: 63% of the stock US investment in the EC, but
only about 16% of Japanese DFI (in ‘Europe’), had
gone to manufactures by 1988.

As regards the distribution of US and Japanese
investment among the Community’s manufacturing

sectors, the differences are striking, especially as
regards electrical equipment. Since there is a sub-
stantial US presence in Europe in this sector — IBM
to cite only one example — the nil figure shows that
the US companies in this sector have long since
repatriated their original investment and financed
growth from retained earnings or capital raised in
Europe.

Figure 1

Sector % distribution of US manufacturing DFI
(1982-87 in % of total)

Chemicals: 19%

Food: 13%

Machinery: 34%

Other: 18%

Transport equip.: 15%

Source: Survey of current business (USA).

The sector distribution of Japanese world-wide
investment is shown in Figure 2, for comparative
purposes. It shows that Europe gets a greater than
average share in automotive investment, despite
Japan’s substantial engagement in the USA.

Figure 2

Sector % distribution of Japanese manufacturing DFI
(1982-87 in % of total to Europe)

Transport equip.: 31%

Source: Japanese Ministry of Finance.

US and Japanese presence in the EC

When comparing the absolute amount of stocks of
DFI by the United States and Japan, it becomes
clear that the US investment, even when measured
by the undervalued index of book value, stands at 13
times the Japanese figure. A comparison with
Japan’s global investment, moreover, shows the
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Table 5

US and Japanese manufacturing DFI by sector, Europe 1982-87 (1)

USA Japan (Europe) Japan (World)
(million USD) Value Share (%) Value Share (%) Value Share (%)
Food 3 692 13 68 3 818 4
Chemicals 5 360 19 226 10 2393 1
Metals 32 0 111 5 3164 15
Machinery 9 592 34 200 9 2183 10
Electric 132 1 531 23 5099 24
Transport equipment 4 313 15 700 31 3 851 18
Other 5043 18 432 19 3 651 17
Total (2) 28 064 100 2 268 100 21 159 100

(1) USA: EC 12; Japan: Europe. Figures for USA are a sum of net investment flows. Japanese figures were derived by subtracting 1981

stock figures from 1987 stock figures.

(2) Country breakdown only available for a limited number of countries.
Source: Survey of current business (USA); Ministry of Finance (Japan).

relative lag of Japanese manufacturing investment in
Europe.

Figure 3

Sector % distribution of Japanese manufacturing DFI
(1982-87 in % of total to world)

Source: Japanese Ministry of Finance.

Mergers and acquisitions

Once the figures for 1988, and even more for 1989,
become available, they may well show a very dif-
ferent picture. Given the approach of 1992 on the
one hand and increased DFI activity by American
and Japanese firms on the other, major European
firms are becoming obsessed with size as a competi-
tive asset. Since there is no time to expand quickly
enough through internal growth, mergers and
acquisitions are the solution. In 1988 there may have
been 1200 major operations of this kind; in 1989,
this figure may have doubled. (4)

An increasing proportion involves cross-border mer-
gers and acquisitions. Although these may be
financed through exchanges of equity or locally
raised debt, they nevertheless also cause substantial
DFI flows. Table 6 provides interesting insights into
national patterns of M&A activities.

Table 6
Cross-border mergers and acquisitions in Europe,
first half of 1989

(million ECU) Value Share (%) Number
Origin

Denmark 219 1 10
FR of Germany 300 2 46
Spain 298 2 11
France 4149 27 86
Italy 1071 7 28
United Kingdom 3289 21 160
Finland 500 3 15
Sweden 757 5 46
USA 3615 23 69
Japan 531 3 24
Others 709 5 94
Destination

Belgium 180 1 28
FR of Germany 1174 12 20
Spain 1084 7 65
France 2 299 15 a1
Italy 2039 13 52
Netherlands 511 3 48
Portugal 310 2 12
United Kingdom 5 956 39 101
Finland 316 2 9
Sweden 205 1 16
Others 761 5 75

Source: Adapted from the 7992 M&A Monthly, as reproduced in
the Financial Times, 26.7.1989.

The picture that emerges only partially confirms
general DFI trends. As might be expected, the UK
— with its open equity market and popularity with
foreign investors — is the prime target of acquisi-
tions, but France and the Federal Republic of Ger-
many are almost equal regarding the number of
deals. This suggests that in the latter case a larger
proportion of small specialist companies are being
bought up.
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As regards the origin of M&A activities, France’s
first-place ranking in terms of value may reflect the
relative head-start of French companies in taking
‘1992’ seriously. British acquisitions, however, are
the largest in number and are almost equal in value.
The Federal Republic of Germany appears as a
passive player, reflecting export-oriented techno-
logical niche strategies requiring a lesser reliance on
low production costs, scale economies or market
share.

Foreign investment — promises and problems

The current world-wide rise in DFI is in part linked
to the huge current account imbalances between the
US and Japan, fear of protectionism in the US and
Europe, and companies’ search for size as competi-
tion becomes increasingly global.

More fundamentally, however, DFI is a more soph-
isticated vehicle of international exchange than
arms-length trade — the international equivalent of
the ‘network’ economy which is becoming typical of
advanced countries in general.

DFI allows ‘trading’ values other than final prod-
ucts. A traditional export of goods and services com-
bines output derived from different assets — labour,
management skills, technology — in a single
package. No sale takes place unless the sum of these
assets is superior in terms of quality and price. Inver-
sely, all domestic assets (factors of production) may
lose a share of their market to imports, although
only one factor (incompetent management, costly
labour, insufficient technology) may be responsible
for the lack of competitiveness.

Direct foreign investment makes it possible to disag-
gregate the ‘package’ of inputs, factors of produc-
tion, etc. represented by traditional exports and,
indeed, nationally generated (import competing)
production in general and to move toward more
sophisticated forms of international exchange. The
key instrument allowing such exchanges is not the
ownership conferred by DFI as such, but control.
This control allows management to combine a wide
variety of assets at its disposal in both the home and
the host country or countries, to produce an output
which is optimized in terms of cost, quality and
suitability for different markets.

The assets which can be recombined include:

e finance itself’;

e a labour force with different cost and skill charac-
teristics;

e technology available from company sources or its
local (or national) environment;

" @ organization and management skills;

e the sourcing of components, raw materials and
services;

e market access, e.g. through physical proximity,
brand names or established distribution networks.

The problem

If DFI is an efficient form of optimizing resources
on an international scale, why then is inward DFI
strongly discouraged in Japan? And why are both
outward and inward DFI the object of sometimes
anxious scrutiny in the USA and the European Com-
munity?

The ‘neutral’ economist’s view of DFI is often quali-
fied by a strategic view which stresses the market
power conferred by DFI and the long-term implica-
tions for individual sectors and society as a whole
which may flow from such power. Both views are
valid, explaining the ambivalent attitude to DFI in
most advanced countries — and the diversity of
approaches within the European Community.

- One reason for this ambivalence is that inward

investment involves the sale of national assets —
notably key industrial plant and technology — and
is more permanent than the generally welcomed sale
of the output generated by the same assets in the
form of exports. The element of control, so crucial to
the efficiency of DFI, becomes a liability.

Moreover, these domestic assets are felt to have been

created, to some extent, by an effort of the national
community as a whole — through the educational
system, publicly supported R&D, public investment
incentives, publicly supplied infrastructure, etc. In a
seeming paradox, outward investment may be
resisted on similar grounds: the profits generated by
nationally developed technology with support from
the public (tax concessions) and workers are trans-
ferred abroad to create growth, employment and
economic dynamism in other countries.

Such ‘political’ objections to DFI are sometimes
used by private companies (including established
subsidiaries of foreign companies) to resist DFI by
newcomers. In sectors such as the automobile and
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electronics industries concerns fall broadly into two
categories — overcapacity and ‘historic handicap’.

In mature industries dominated by a few large com-
panies, overcapacity can often result from a desir-
able response to market pressures. Thus, in the
automobile industry, the switch to highly automated
factories and heavy R&D investment in both
product and production technology require large
production runs to be amortized. If all companies
simultaneously engage in competitive reinvestment,
overcapacity results.

In Japan, rationalization cartels have routinely been
used to cope with the — temporarily — negative
consequences of an otherwise welcome investment in
the future. In Europe, import measures favoured by
the continued fragmentation of the market have
allowed the automobile industry to survive quite
profitably a potentially risky period of overcommit-
ment; overcapacity was estimated at 1.5 million units
in 1989. But, with the prospect of internal and
external barriers to competition coming down by
1992, such industries are worried about additional
capacity being created by newcomers.

In addition, these industries see themselves working
under an ‘unfair’ handicap comprising their histori-
cally developed commitments to workers regarding
wages, manning and working rules and their com-
mitments and obligations to State and local com-
munities as regards taxes, etc. Japanese (and other)
newcomers can and do strike new deals.

This advantage is exacerbated by outright preferen-
tial treatment of foreign over national investors in
terms of fiscal advantages, union contracts, etc. —
simply because such advantages are granted to ‘new’
investment but not to the modernization and ration-
alization of existing plant.

Since the newest robot halls at VW or Fiat are as
advanced as anything in Japan, they too could move
into other European countries to establish greenfield
sites and outperform national competitors. But they
are constrained by fears of exacerbating overca-
pacity — and of protests at home. Thus, Japanese
investors are singled out for critique from industrial-
ists because, in pursuit of long-term strategies, and
with the benefit of low-cost conditions offered by
European public authorities and worker representa-
tives, they can invest in the face of overcapacity at
no risk to themselves and great risk to their estab-
lished competitors.

Resistance by the European electronics industry to
Japanese DFI shows some parallels to the auto-
mobile case, although here an infant industry argu-

ment dominates. The infants in question are not, of
course, Europe’s giant electronics firms as such, but
key components (semiconductors) and advanced
products. Only the rapid build-up of (world) market
shares makes it possible to recoup R&D costs and
hence to finance subsequent generations of
advanced products. A combination of arms-length
Japanese imports and production from subsidiaries
located in Europe will, so the argument runs,
smother the European infants in their cradle. US
firms escape much of this critique because they
transfer technology and R&D activities to Europe,
contributing to a strengthening of Europe’s techno-
logical base.

Such arguments are resisted by other industries (e.g.
high-tech industries relying on the availability of
low-cost commodity chips), although some user
industries also favour a genuinely European source
for semiconductors — albeit as ‘second source’.
However, the strongest resistance against restrictions
on DFI comes from public authorities seeking to
attract employment-creating investment.

Figure 4

Cumulative employment by Japanese enterprises
in four EC countries
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Source: Datar, Tokyo (CPE-Bulletin No 56, April 1989).

Employment

Gross job creation by Japanese DFI in the four
major recipient EC countries has been estimated at
around 75 000, referring to the situation of 1987 and
using the MITI definition (> 30% participation).
These small figures contrast with the great efforts
made by countries such as the United Kingdom to
attract Japanese DFI, Ireland’s shift from the USA
to Japan as the major target of investment promo-
tion, and the reversal of France’s previously hostile
position.
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Net job creation is both smaller and larger than
these figures suggest. This depends partly on the geo-
graphical definition of the relevant labour market.
The local/region effect is magnified not only by the
usual secondary employment effects of any econ-
omic activity, but more particularly by the ‘educa-
tional’ effect on local and regional suppliers having
to match more stringent Japanese quality criteria —
with long-term positive effects on their competitive-
ness. While Japanese production management stan-
dards have been introduced in the Federal Republic
of Germany or Sweden without such direct educa-
tion, just-in-time, O-defects, worker involvement,
etc. have spread in countries such as the United
Kingdom thanks to supplier relationships with
Japanese plants. There is also evidence that Japanese
(and US) DFI in a given locality confers a ‘seal of
approval’ likely to attract other investors.

Against this local effect must be set the job displace-
ment effect at national and, even more, Community
level. The net effect of any investment in a non-
expanding market will normally be negative as more
recent and hence efficient technology is introduced.
This becomes problematical, in political terms, if
Member States which may only have to consider
gross employment effects (since the industry in ques-
tion is either in decline or poorly represented at
national level) subsidize investment which displaces
otherwise viable jobs in other Member States.

The equation is complicated at the Community level
by the net trade effect. As far as Japanese DFI is
concerned, the (bilateral) trade effect of any single
industrial investment can be represented by a
J-curve, with a deteriorating Community trade (and
hence employment) balance in the initial years. In
the first years of the life of an investment, imports of
Japanese investment goods on the one hand, and
trade expansion in components which jump trade
barriers more easily than finished products on the
other, lead to a net increase in imports. It is only
when local content increases that direct imports
from Japan may be substituted. Even this prospect
presupposes that the industry in question has not
been fatally weakened in the meantime, so that a
given product line — as has happened in the USA —
becomes dominated by Japanese firms, with high-
value items being exported directly from Japan
while more mature products are produced locally.

However, taking not the bilateral Euro-Japanese but
the Community’s total trade balance into consider-
ation, Japanese DFI in the Community displaces
some US, Scandinavian and Swiss imports. (5) As far
as exports are concerned, Japanese plants tend to be
characterized by high national export ratios. But,

since these exports tend to be directed to other
Member States, their contribution to Community
exports is virtually nil.

A recent careful study, from which some of the
above remarks have been drawn, concludes that
Japanese DFI in Europe ‘has improved the EEC’s
trade balance by 15 to 20% of product value and has
added a number of jobs equivalent to 35% of work-
forces in Japanese plants in Europe’. (6)

Japanese DFI

There is every reason to believe that Japanese DFI in
Europe will grow substantially in the future. By mid-
1988, Western Europe’s share in Japanese manufac-
turing DFI was an estimated 10 to 14% of such
investment world-wide, and only about one third of
Japanese investment in the USA. Japanese manufac-
turing DFI in Western Europe amounts to little over
one tenth of US DFI in Europe.

While Western Europe’s share in total Japanese
DFI, including services, cumulated 1951-87, was
15%, its share of new Japanese outward investment
in fiscal 1987/88 rose to 20%. The amount invested
that year — USD 6.6 billion — approached twice the
amount of the preceding year and was more than
one third of the cumulated total of the preceding 27
years. First estimates of growth in 1988/89 suggest a
more moderate but still substantial growth rate of
37%. (7)

Figure 5

EC shares in total Japanese DFI
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Source: Bank of Japan.

While in dollar terms Japanese DFI in the Com-
munity doubled between 1984 and 1985 and had
doubled again by 1987, its share in world DFI by
Japan has grown only moderately. Even a further
doubling by 1988 to USD 6.6 billion (ECU 5.58 bil-
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Table 7
EC shares in total Japanese DFI

(million ECU) 1981 1982 1983 1984 1985 1986 1987
USA

Value 1672 1652 1490 3912 3 351 8 101 8 355
Share (%) 38 36 36 52 39 55 49
EC

Value 509 622 678 975 2010 2792 3115
Share (%) 12 13 16 13 24 19 18
LDCs ()

Value 1486 1771 1568 2385 2 468 3082 3830
Share (%) 34 38 38 32 29 21 23
World

Value 4 384 4634 4 057 7 560 8 455 14 713 16 916
Share (%) 100 100 100 100 100 100 100

(1) Other countries in the original non-OECD and non-Communist bloc.

Source: Bank of Japan, Balance of payments monthly.

lion) (as suggested in the abovementioned estimates)
only gives a share of 20% in total Japanese DFI.
Even more recent figures for fiscal 1988/89 released
by the Ministry of Finance (8) report a world-wide
flow of USD 47 billion (ECU 39.7 billion), with
Europe receiving 9.1 billion (ECU 7.7 billion) or
19.4% (USA: 46.2%).

Table 8
Shares of Japanese DFl in EC member countries
Annual flows, 1978 and 1988

some sources — received 57% of the Community
total in 1987-88, raising its share of the stock of
Japanese investment in the Community to well over
one third. Benelux came second — reflecting, among
other things, the heavy bias of Japanese DFI in
Europe towards non-industrial sectors. The shift in
the relative importance of individual EC Member
States since 1978 appears in Table 8.

Table 9
Stock of Japanese DFI in Europe, 1988

(%) 1978 1988 (billlon USD) Value Share (%)
Benelux 20 31 EC (1) 21.3 100
FR of Germany 13 5
France 12 4 FR of Germany 21 10
United Kingdom 21 57 Spain 09 4
Others a3 3 France 14 7
. . Italy 03 1
Source: Japanese Ministry of Finance (rounded figures). Luxembourg 4.4 21
Netherlands 3.6 17
. United Kingdom 86 40
From the remarkable stability of Europe’s world 9
share in Japanese DFI despite dramatic absolute  Switzerland 12
Norway 0.2

increases, it would appear that Japanese DFI to
Europe is pushed by internal Japanese forces — the
yen, the Japanese surplus, labour shortage and
maturing technology — as much as pulled by
EC-specific factors such as concerns about market
access or the growing dynamism of the European
economy. This may be an overstatement, however,
as some of the same political and economic forces
were at work in the USA, which posted a substantial
gain.

Japanese DFl in Member States

Much of the growth of Japanese DFI in Europe was
accounted for by the UK, which — according to

(1) Includes only EC countries listed.
Source: MITI.

However, Tables 9 and 10 suggest a more modest
share of around 40% for the UK in the stock of
Japanese DFI in the Community. The first is based
on the MITI definition with its threshold of 30%
equity stake as defining DFI, the second on Ministry
of Finance statistics. It is above all the absolute
amounts which differ.

Not too much should be made of these figures. The
large stocks accumulated by Luxembourg and the
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Table 10
Japanese cumulative DFI in the EC
Breakdown by country and sector, 1951-88

Manufacturing Non-manufacturing Other (1) Total
(million USD) Value  Share (%) Value Share (%) Value  Share (%) Value Share (%)
EC 4 642 100 22 126 100 1204 100 27 972 100
Belgium 325 7 556 3 147 12 1027 4
Denmark 2 0 23 0 0 0 26 0
FR of Germany 468 10 1508 7 388 32 2364 8
Greece 95 2 1 0 0 0 96 0
Spain 800 17 119 1 126 10 1045 4
France 544 12 949 4 2n 23 1764 6
Ireland 168 4 262 1 2 0 432 2
ltaly 162 4 131 1 76 6 370 1
Luxembourg 4 0 4726 21 0 0 4729 17
Netherlands 938 20 4 582 21 5 0 5 525 20
Portugal 30 1 9 0 0 0 40 0
United Kingdom 1107 24 9 258 42 188 16 10 554 38

(1) Refers to establishing or enlarging branches, or acquisition of real estate.

Source: Japanese Ministry of Finance.

Netherlands, and even by Britain, are a combination
of the heavy share of financial and ‘headquar-
ters’-type investment on the one hand, and the result
of special advantages in tax and legal regimes
offered by these countries on the other. The true des-
tination of this investment is in many cases ‘Euro-
pean’ rather than country specific (i.e. they result in
outflows of ‘Dutch’, etc. direct investment to other
Community countries). Moreover, it reflects the fact
that Japanese investment in Europe is, compared
with the USA or Asia, at an early stage: a continent-
wide services infrastructure (marketing, headquar-
ters, etc.) is being created in countries offering
favourable conditions, in preparation for a more
substantial engagement in the future which will be
more evenly distributed on the Community territory.

As shown in Table 11, half of all Japanese DFI in
Europe has occurred in the banking and insurance
sector. As a result of accumulated balance-of-pay-
ments surpluses, and benefiting from a supply of
low-cost savings at home, Japanese banks have
become a major force in the world. But, according to
the Far Eastern Economic Review, ‘unlike their inno-
vative industrial counterparts, they have been unable
to dominate their markets ... they are seen by many
as technological also-rans, cosseted at home and
lumbering hulks abroad, only good at grabbing
market share at any price’. (%) In banking, and even
more in the more modest insurance ventures abroad,
one aim is clearly to ‘buy foreign talent’ for the
world-wide recycling of Japanese surpluses. Serving
Japanese clients in the manufacturing sector is likely
to provide additional stimulus for expansion in the
future.

Japanese DFI in manufacturing

Stocks of DFI in manufacturing amounted to a
modest 15.7% of total Japanese investment in
Europe, as against 28% in the USA. World-wide, the
share of manufacturing in total Japanese DFI
increased from 23.5 to 29.4% in fiscal 1988/89, with
electronics (USD 3 billion) and transport equipment
(USD 4 billion) accounting for half of the total. (10)

Table 11
Japanese DFI (stocks) in Western Europe and the
USA by sector, 1988

Western USA -

(blllion USD) Europe

Food industries 122 724
Textiles 245 397
Timber and pulp 2 952
Chemicals 347 1499
Metals (all) 276 1650
Machinery 365 1716
Electrical equipment 704 4 451
Transport equipment 799 2221
Other 462 1142
Total manufacturing 3310 14 753
Commerce 3374 9277
Banking and insurance 10 508 9149
Real estate 1158 11 063
All DFI 21 047 52 763

Source: Exim Bank of Japan.

There are both technical and political reasons for
expecting substantial growth of Japanese industrial
DFI in Europe. For one thing, many Japanese
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investments in Europe are very modest in size,
employing between 50 and a few hundred people.
While this small size partially reflects the character
of many such operations as ‘screwdriver plants’
involving highly automated assembly of largely
Japanese components, these operations can also be
conceived as ‘pilot plants’ which will reach their full
scale only after local conditions have been fully
tested and, at least as important, the EC’s internal
market fully realized.

Table 12
Japanese manufacturing plants in Western Europe,
1989

Number
EC
Belgium, Luxembourg 23
Denmark 2
FR of Germany 67
Greece 4
Spain 41
France 85
Ireland 17
ltaly 24
Netherlands 27
Portugal 7
United Kingdom 92
Total 389
EFTA
Sweden 8
Austria 7
Switzerland 4
Finland 2
Norway 1
Total EFTA 22
Total Western Europe 41

Source: Far Eastern Economic Review, 18.5.1989 (on information
supplied by Jetro offices in Europe).

Another reason to expect a substantial expansion of
Japanese manufacturing DFI is the growing shortage
of skilled labour in Japan. As the technological
sophistication of Japanese (and world) manufac-
turing increases, these labour shortages cannot easily
be made up by moving to low-cost Asian locations.
Moreover, that same sophistication requires
closeness to the customer, especially for non-con-
sumer products. Europe’s own shortage in skilled
labour — unless remedied by training — will of
course limit its attractiveness of Japanese investment
in the medium term.

The inevitable further appreciation of the yen will
also serve to push companies to seek further growth
through investment rather than direct exports. Last,
but by no means least, industrial DFI is seen as pro-

tection against possible import restrictions. As a Mit-
subishi executive put it: ‘The [EC] anti-dumping
penalties forced many manufacturers to locate in
Europe. That’s the basic reason why many decided
to come’. (11)

While total Japanese DFI in Europe shows a heavy
concentration in the United Kingdom (Figure 6), a
rather more even geographical distribution of
Japanese industrial DFI in the European Com-
munity emerges if the number of plants is used as an
indicator.

Figure 6

Share of Japanese manufacturing plants
in the EC and EFTA countries

Spain: 10%

France: 20.7%

FR of Germany:16.3%

EFTA:5.4%

United Kingdom: 22.4%

Other EC: 25.3%

Source: Far Eastern Economic Review.

As regards the Community, the relatively high score
for the Netherlands probably relates to headquarters
operations of manufacturing companies rather than
manufacturing activities as such. But the Federal
Republic with its large domestic manufacturing
sector is clearly under-represented, as is, for dif-
ferent reasons, Italy. As regards France, a change in
government attitudes, and the abolition in Sep-
tember 1988 of the requirement of prior approval for
foreign investors, should lead to a larger French
share in the future.

Recent figures on a sector breakdown of Japanese
manufacturing investment in Western Europe show
a predictable concentration in electronics (120 ven-
tures), but the second-place ranking of chemicals
(73) may be more surprising (see Figure 7). The latter
are generally specialized operations supplying Euro-
pean industry with high-quality, high value-added
inputs without, however, challenging Europe’s
overall world leadership in this sector.

The small number of operations in the ‘vehicles’
sector is not an indication of its true importance,
given the inherently larger scale of such plants. This
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Figure 7

Japanese-owned manufacturing companies in Western Europe by sector (1989)
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is confirmed by (somewhat more dated) MITI stat-
istics which show the number of plants (not com-
panies, as in the previous table) established between
1951 and 1985, and the cumulative value of these
investments.

Table 14 reveals that, contrary to widespread percep-
tions, growth of investment in the electrical and elec-
tronics sector in Western Europe has only matched
the growth of manufacturing investment in general.
By 1988, clectronics had reached 21% of total indus-
trial DFI — equivalent to the sector’s share in
Japanese domestic investment.

Outlook

Despite its modest size, Japanese industrial invest-
ment has attracted considerable attention by policy
makers, analysts, and private industry. Some of
these are merely related to trade effects — the
‘screw-driver’ issue — others to concerns over
Europe’s technology base. The small size of
Japanese investment itself is not enough to reassure
observers: the future can be observed in the USA;
and the investable surpluses generated by Japan’s
domestic underconsumption will need a home.

One response — at local, national, and Community
level, has been to induce Japanese companies to
raise local content, both quantitatively (value-added)
and qualitatively (technology content). This, as the
USA experience shows, may induce Japanese com-
panies to attract their domestic component (and ser-
vices) suppliers to Europe, potentially adding to
overcapacity problems and, worse, weakening the
local/European industrial base on which competi-
tive excellence is based.

In order not to repeat the US experience in Europe,
MITI is reported to have advised Japanese compo-
nent manufacturers to set up joint ventures or con-
clude technical cooperation agreements with Euro-
pean companies.

The touchstone of a possibly radically different
approach in Europe will be automotive engines.
Without locally producing engines, it is difficult to
achieve 80% local content which, at present, is the
informal benchmark for ‘good behaviour’. On the
other hand, engines cannot be produced economi-
cally at less than half a million per model — well
above the 200 000 units planned by automakers such
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as Nissan and Toyota for the early 1990s. This sug-
gests that either the 80% ‘rule’ must be abandoned,
or Japanese penetration be limited to present
entrants, (12) or, more likely, co-production agree-
ments with ‘friendly’ European companies — essen-
tially Austin Rover at present — must be extended.
Thus, in the spring of 1989 Toyota launched Euro-
pean sales of the pick-up truck it jointly produces
with Volkswagen at a VW plant.

Table 13
Japanese Investment in manufacturing sectors,
1951-85
{milllon USD) No of plants Value
Food industries 39 73
Textiles 121 193
Pulp and paper 2 0
Chemicals 96 216
Metals (all) . 309 261
Machinery 158 214
Electric/electronic 138 400
Transport equipment 33 419
Other 144 312

Source: CPE-Bulletin No 56, April 1989.

Matsushita, the diversified electronics giant, is
seeking to enter the automotive electronics market
through an alliance with Bosch, which will supply its
technology in return for a transfer of telecom tech-
nology from its Japanese partner.

While moves like these do not involve substantial
new DFI, they help to ensure the expansion of
existing operations by addressing the local content
issue. Another approach to the same problem is fur-
nished by Sony: an American-style transfer of inte-
grated operations. Sony, which already has eight
European plants in the ‘brown goods’ sector, is plan-
ning a big expansion of its European activities invol-
ving investments of several hundred million dollars
in other areas, notably semiconductors, telecommu-
nications, computers, robotics and medical electro-
nics. Mindful of the European mood against ‘screw-

driver operations’, these will involve the production
of components as well as R&D laboratories. (13)

Similarly, Matsushita has created an ASICs design
(and marketing) centre in Munich. (14) The depth of
the Japanese commitment to chip manufacture in
Europe is also demonstrated through the acquisition
of ‘up-stream’ capacity in Europe, such as Mit-
subishi’s purchase of a (previously US-owned) resin
production plant in Italy — Mitsubishi’s first manu-
facturing base in Europe.

United States

The United States and the European Community are
each other’s most important partners for direct for-
eign investment. According to Eurostat, in 1986 the
EC 12 invested some USD 19 billion (net) in the
USA, or 73.5% of total US inward investment from
its two major competitors, while Japan accounted
for just 16%. (15)

Taking stocks rather than flows as an indicator, by
1988 the EC share in total DFI in the USA was 58%:
USD 177 billion as against USD 132 billion of
cumulative US investment in Europe. The market
value of US investment in Europe, however, greatly
exceeds that of European DFI in the USA, as US
investments have been made over the past 40 years
and more, while half of DFI in the US has occurred
during the past five years. (16)

In spite of a rise in total US DFI in advanced coun-
tries of almost 70% in current dollars, the figures
show a great stability in its distribution between dif-
ferent world regions. Western Europe receives two
thirds of US DFI, with the Community increasing its
share by three percentage points.

The shift of US economic interest from the Atlantic
to the Pacific is thus not confirmed by the DFI data.
This appears even more clearly if we compare the

Table 14
Growth of Japanese DFI in the electrical and electronics sector (Western Europe), cumulative 1983-88 (1)
Electric/ Growth Total Growth
(million USD) electronic (%) manuf. (%o)
1983 228 1181
1984 296 30 1428 21
1985 353 20 1765 24
1986 401 14 2088 18
1987 566 3 2458 18
1988 704 34 3310 35

() End fiscal year: 31. 3.
Source: MITI.
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Table 15
EC share in US DFI in advanced countries (stocks) (1)

1985 1986 1987
(billion USD) Value Share (%) Value Share (%) Value  Share (%)
EC 84 49 98 50 122 52
Western Europe 105 61 122 63 149 64
Canada 47 27 50 26 59 25
Japan 9 5 1 6 14 6
Total 172 100 185 100 233 100

(1) Stocks, not flows.

Source: Calculated from survey of current business (total includes figures from Australia, New Zealand, S. Africa).

relative shares of Western Europe and the Pacific
Rim countries — Japan, Australia, New Zealand,
the ‘four tigers’ and the (other) Asean countries
(minus Indonesia) — taken together (Table 16).

Table 17 shows that, contrary to Japanese DFI in
Europe, two thirds of US DFI is devoted to the
manufacturing sector. The share has increased at a
time when in the rest of the world the USA has
tended to invest relatively more in other activities.
Most major Community countries, with the excep-
tion of the United Kingdom, have seen around 70%
of US investment go to the manufacturing sector.

Table 18 seems to show a certain volatility in US
investment. Unlike the tables above, it shows net
flows of US direct investment in the Community. In
fact, relative to the accumulated USD 148 billion of
US investments, even the disinvestment of 1983 rep-
resents less than 1%. At the individual country level,
perceptions may differ, especially when there may
be a political element, as in the heavy disinvestments
in France (1983) and the Federal Republic of Ger-
many (1984).

The striking feature, however, is the early pick-up of
US investment from 1985 onwards — well ahead of
the general improvement in European investment
since 1987. This surge in investments introduces a
new element in the nature of US DFI in the Com-
munity. While for the past several decades, US
investment in Europe could be described as mature,
in the run-up to 1992 and following the ‘rediscovery’
of Europe by American business new players are
entering the market and old players are enlarging
their stake.

The other significant feature is the sudden pre-
eminence of the United Kingdom which had yielded
second place to Ireland in the early 1980s, but in
1985 and even more in 1987 secured the largest share
of US DFI in the Community. Like those for the
Netherlands, however, British figures are distorted
by the heavy influence of oil investments and disin-
vestments on the one hand, and financial invest-
ments on the other.

As to the sectoral breakdown of US industrial invest-
ment in Europe, the clear favourite has been the
machinery sector, with chemicals in second place.

Table 16
Europe and Pacific Rim
Relative shares of US direct foreign investment

1985 1986 1987
(billion USD) Value Share (%) Value Share (%) Value Share (%)
Pacific Rim (1) 28 21 37 23 42 22
Western Europe 105 79 122 77 148 78
Total 133 100 159 100 190 100

(1) Japan, Australia, New Zealand, Hong Kong, Philippines, Singapore, South Korea, Taiwan, Thailand. Indonesia has been omitted because

nearly 90% of US investment is in the oil sector.
Source: Survey of current business.
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Table 17

Share of manufacturing in total US non-oll investment

Breakdown by EC, world and country (stocks)

Manufacturing Investment
share (billion USD)
1987
(%) 1985 1986 1987 Manufacturing Total non-oll
EC 59 62 63 58.5 89.4
Rest of world 52 47 4 51.2 2101
Belgium, Luxembourg 58 54 51 3.0 6.2
Denmark 29 21 20 3 9
France 7 71 76 73 95
FR of Germany 76 75 76 139 18.3
Greece 50 100 100 A 2
Ireland 73 75 74 36 4.8
Italy 69 72 72 52 72
Netherlands 61 51 48 46 9.6
Portugal 45 45 50 2 A
United Kingdom 53 52 54 158 23.0
Source: Calculations from Department of Commerce, Survey of current business, August 1988.
Table 18
Flows of US direct investment to the European Community (1)
(million USD) 1982 1983 1984 1985 1986 1987
EC 1527 -838 -121 12 061 12 825 20 869
FR of Germany 259 -182 -520 1920 3357 3333
France -346 -609 -404 1 504 1263 2049
Ireland 310 390 394 1 699 983
Italy 322 239 138 985 419 1357
Netherlands -159 -250 -690 1241 4410 2439
United Kingdom 73 126 891 4 831 2252 7 950
(1) Country breakdown only available for a limited number of countries.
Source: Survey of current business.
Table 19
Net US direct foreign investment in EC manufacturing
Sector destination
(million USD) 1982 1983 1984 1985 1986 1987
Food etc. 318 48 287 908 974 1057
Chemicals 288 7 -127 1034 1380 2778
Metals 136 -182 -139 162 210 -155
Machinery (1) 134 -88 96 3214 2 960 3276
Electric/electronic 107 -58 278 328 -1 367 843
Transport equipment (2) N/A 736 -815 611 974 2807
Other 166 -281 -232 1307 1441 3056
Total 1091 172 -653 7220 6572 13 662

(1) Excluding electric machinery.

(2) 1982 figure withheld (USD + or —60 million).

Source: Survey of current business.
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The electrical/electronics sector makes a surpris-
ingly poor showing, although anecdotal evidence
suggests that this may have changed by 1989 (e.g.
General Electric’s plans for major acquisitions in
Europe).

Community Member States

Belgium (BLEU)

The Belgian Banque Nationale issues a single set of
statistics for the Belgo-Luxembourg Economic
Union (BLEU). This aggregation is awkward for
direct investments, since two very different econ-
omies are involved, and both are heavily dependent

on direct foreign investment. Luxembourg is one of
three preferred locations for bank, insurance and
industrial holdings (together with the United
Kingdom and the Netherlands) but receives very
little DFI for its manufacturing sector (the steel
sector is, of course, part-owned by capital from the
three surrounding Member States).

Belgium, while receiving substantial flows of DFI in
the financial and real estate sectors, is the first Com-
munity country to have based its industrial rejuvena-
tion, since the 1950s, on a policy of attracting inward
investment. Unfortunately, the most interesting data
on sector concentration and national origin of DFI
in manufacturing do not seem to be published
nationally.

Table 20
Japanese cumulative DFI in Belgium and Luxembourg, 1951-88
(mlllion USD) Manufacturing Non-manufacturing Other Total
Belgium
Value 325 556 147 1027
Share (%) 32 54 14 100
Luxembourg
Value 4 4726 0 4729
Share (%) 0 100 0 100
Source: Japanese Ministry of Finance.
Table 21
US cumulative DFI in Belgium and Luxembourg, 1951-88
(billion USD) Manufacturing Non-manufacturing Petroleum Total
Belgium
Value 3 486 3045 547 7028
Share (%) 49 43 7 100
Luxembourg
Value 193 541 -11 723
Share (%) 26 75 -1 100
Source: Survey of current business.
Table 22
Direct foreign investment flows in Belgium and Luxembourg by origin, 1985/86 (1)
1985 1986
(million ECU) 1 D N | D N
USA 327 31 292 155 194 -39
Japan 94 2 91 126 32 94
FR of Germany 347 234 114 726 381 345
France 53 29 24 110 7 103
ltaly 22 11 11 57 37 21
Netherlands 178 22 156 215 210 5
United Kingdom 423 27 396 116 66 50
(1) | = gross investment; D = disinvestment; N = net investment.
Source: Bulletin de la Banque Nationale de Belgique, |, 4 October 1988.
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Table 23
Inward investment and disinvestment in Belgium and Luxembourg (1)

1984 1985 1986 1987 1988
(million ECU) | D N 1 D N 1 D N 1 D N N
Formation or dissolution of
companies 1006 394 612 1082 258 824 1457 708 749 1768 590 1178 2418
Acquisition/sale of equity 187 128 59 345 116 229 336 158 178 934 400 534 N/A
Loans 0 213 -213 214 0 214 0 283 -283 316 0 316 N/A
Total direct investment (2) 1312 744 458 1897 630 1267 1847 1203 644 3195 1166 2028 N/A
Transactions of Luxembourg
holdings N/A  N/A 361 N/A N/A 60 N/A  N/A 683 N/A N/A 1452 N/A
Total of foreign investment (3) 2154 902 1252 2665 857 1808 3916 1276 2639 6852 1334 5500 N/A

(1) | = gross investment; D = disinvestment; N = net investment.

(2) The definition of the Belgian Central Bank excludes real estate.
(3) Includes smaller equity purchases, bonds and loans.

Source: Banque Nationale de Belgique, 1988 report (February 1989).

The contrast between the two economies as regards
DFI appears clearly from Japanese and US stock
figures. For Luxembourg, 100% of Japanese and 75%
of US-origin DFI is invested in the non-manufac-
turing sector (Tables 20 and 21).

It is against this background that the following two
tables, covering BLEU as a whole, must be read. As
regards countries of origin, shown in Table 22, the
only steady elements seem to be the level of
Japanese investment and the relative importance of
the Federal Republic of Germany. The USA, the
second largest net investor in 1985, drops to last
place in 1986, with the UK showing a similarly large
variation.

More recent data, reproduced in Table 23, show a
fourfold increase in both overall foreign invest-

ment and net DFI to BLEU between 1984 and 1987,
with the largest part devoted to the formation of new
companies.

France

Net inward investment to France doubled in
nominal terms between 1981 and 1987. Yet, while
investment in services increased steadily throughout
the period to triple the 1981 figure, industrial inward
investment in manufacturing stagnated until 1986.
Then, in a single year, it more than doubled. In 1987,
therefore, manufacturing and services received equal
shares of DFI.

The relative stagnation of industrial DFI for much
of the decade — and its relatively modest level — is
in large part due to the institutional context in which

Table 24
Net flows of DFI in France, by sector

(million ECU) 1981 1982 1983 1984 1985 1986 1987
Industry 1038 498 674 1012 819 761 1745
of which:

metals 473 213 232 48 92 39 149

chemicals 339 134 281 277 127 56 598

electric and electronics N/A N/A N/A 115 64 16 201
Services 578 572 678 1186 1290 1354 1727
of which:

distribution 373 370 487 461 605 411 491

finance 110 158 112 462 397 659 867

holdings 14 9 49 86 102 119 11

insurance 7 8 9 26 30 29 16
Real estate 432 454 330 477 548 450 391
Total (1) 2189 1608 1848 2 808 2936 2818 4 021

(1) Includes agriculture, enérgy, transport and other.
Source: Banque de France, Annual report, Annexes (1982-88).
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Table 25
Net inward industrial iInvestment In France, by origin

(million ECU) 1981 1982 1983 1984 1985 1986 1987
EC 570.7 327.0 1729 567.0 3274 251.9 616.9
USA 2344 -1.2 266.4 243.3 260.2 279.9 8426
Japan 30 9.2 16.1 34.6 30.2 55.3 23.2
World 10376 498.2 674.2 10115 818.8 7614 17448

Source: Banque de France.

it takes place, notably the blurred dividing line bet-
ween State and private ownership and/or tutelage of
enterprises which deters foreign investors. Until
recently, moreover, there was a certain official dis-
trust, if not hostility, towards foreign investment in
general. The recent abolition of the requirement to
obtain prior government approval for industrial
DFI, and a generally more favourable attitude by the
government towards industrial DFI, can be expected
to lead to further rapid growth.

Table 26
Stock of US Investment in France, by sector, 1987

(mililon USD)

Manufadturing 8374
food etc. 543
chemicals 1703
metals 163
non-elec. machinery 3384
electric/electronic 306
transport equipment 436
other manufacturing 1837

Wholesale trade 1726

Banking 274

Other financial/insurance 244

Other services 93

Petroleum 531

Total 11 478

Source: Survey of current business, August 1988.

As to sector breakdown, a surprisingly large share of
inward investment went to chemicals and metals,
while the electrical and electronics industries
remained largely a national preserve.

As to the origin of French inward investment, Table
25 shows the EC and the USA together accounting
for 76% of the total over the period 1981-87, the EC,
with a 43% share, being the major source. Japan
accounts for an insignificant 2.7%.

Data on US investment in France confirm the
relative importance of chemicals and machinery in
manufacturing — and the virtual absence of electro-

nics. As regards services, the small amount invested
in a subcategory named ‘services’ in US statistics is
surprising. For here we would expect to find the new
multinationals in courier services, advertising and
accounting.

Table 27
Japanese direct foreign investment in France
Manu- Non- Other Total
facturing  manu- o

(miltion USD) facturing
1951-76 48 63 10 121
1977 10 8 3 21
1978 18 18 1 36
1979 10 35 1 36
1980 20 46 0 66
1981 54 50 3 107
1982 4 49 11 64
1983 16 86 24 126
1984 8 52 11 Y4
1985 27 46 11 84
1986 25 16 9 50
1987 15 10 45 70
1988 69 77 17 164
1951-88 325 556 147 1027
Share (%) 32 54 14 100

Source: Japanese Ministry of Finance.

In Table 27, Japanese figures — which differ from
the French ones because, among other things, they
are based on fiscal rather than calendar years —
show virtual stagnation in industrial investment until
1988, at a time when Japanese investment elsewhere
in Europe quadrupled. On the other hand, an above-
average share of Japanese investment in France is
destined for the industrial sector — 32% as against
16.5% to the EC as a whole. The recent growth from
a low base of the item ‘other’ may be significant, as it
refers to investment in branch offices and real estate
and thus to a ‘leading indicator’ of Japanese DFI.

The Federal Republic of Germany

As Table 28 shows, the Federal Republic of Ger-
many is above all a capital exporter, even in the field
of direct investments. Indeed, the Federal Republic
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Table 28
German outward and inward direct forelgn investment by region (flows)

1985 1986 1987 1988
(million ECU) Outward Inward Outward Inward Outward Inward Outward Inward
EC 1646 567 3 684 1206 2153 446 3214 1163
Rest of Western Europe 654 219 548 204 548 483 964 887
USA 3421 -401 5057 -323 4018 501 3922 -1 603
Total 6 352 776 9 808 1108 7 840 1676 8798 1374

Source: Bundesbank.

of Germany received only ECU 4 934 million worth
of (net) inward investment from the rest of the world
between 1985 and 1988 — while acquiring assets
abroad for ECU 32798 million — seven times as
much. Of this, the EC received only ECU 10 697 mil-
lion worth of DFI, or a third of the total.

Table 29
German direct foreign investment
Direct and indirect balance of corporate holdings

1976 1986
(million ECU) Value (%) Value (%)
World 17 190 1000 70200 100.0
Europe (1) 9 160 532 33460 477
EC 10 6 070 354 26640 379
France 1670 9.8 5 500 78
Netherlands 1420 8.3 4 460 6.4
United Kingdom 500 28 3430 49
USA 2340 136 19690 28,0
Latin America 2240 13.0 6 250 8.9
Asia 850 50 3710 53
Africa (2) 920 55 1970 28

(1) Including Turkey.
(2) Including Canary Islands.

Source: Deutsche Bundesbank: Die Kapitalverflechtung der Unter-
nehmen mit dem Ausland nach Léndern und Wirtchaftszweigen.

Frankfurt/M.

One also notes a relatively modest increase of
German outward investments between 1985-88, and
a similar stagnation, at a much lower level, of
inward investment. This pattern holds irrespective of
source/destination, except for ‘other Western
Europe’, which steadily increased its investment in
German assets.

Table 29 shows the stability of German outward
investment between two decades, with, however, a

significant shift away from Western Europe towards
the USA. The EC improves its share somewhat, with
a greater concentration in the chief recipient coun-
tries: France, the Netherlands and the UK.

The following two tables show the sectoral pattern of
both new (gross) and net inward investment from the
world and the European Commbunity during this
decade. In looking at these figures, it is worth
recalling that the term ‘net’ is not the sum of inward
and outward investments, but refers to operations by
non-German companies only. The disinvestment in
the manufacturing sector which occurred in both
1986 and 1987 is therefore particularly significant.

The European Community was responsible for over
half of net inward investment. As regards manufac-
turing, the ‘world’ disinvested to the amount of ECU
676 million between 1983-87 while the Community
Member States invested ECU 465 million net. In ser-
vices, the Community share was 44% between
1983-87.

The weakness of inward investment to the Federal
Republic of Germany is partly due to a structure of
ownership — large companies protected by
‘friendly’ cross-holdings, including house banks —
and small, independent entrepreneurs. Greenfield
investments, on the other hand, are relatively unat-
tractive, owing to high labour costs which can only
be recouped with advanced products and production
technology where German firms are generally
strong, especially in the domestic market. In ser-
vices, however, greater inward investment in the
run-up to 1992 can be expected.

Ireland

Given the size of its home market, Ireland has had to
base its industrial development increasingly on
exports, especially of components, and on the
assembly of components produced elsewhere. This
has meant heavy reliance on inward investment by
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Table 30
Total world new and net inward investment in the FR of Germany (1)

1983 1984 1985 1986 1987 1988 (3)

(million ECU) New Net New Net New Net  New Net  New Net New  Net
Manufacturing 1266 169 1194 96 828 4 1209 -303 1498 -682 N/A N/A
of which:

chemicals 93 -85 297 208 362 21 218 -398 98 -56 N/A  N/A

machinery 148 66 141 17 41 -41 103 13 67 -128 N/A  N/A

electric goods 225 146 134 35 68 -4 213 24 136  -205 N/A  N/A

transport equipment 294 46 97 177 39 -160 178 114 20 -342 N/A  N/A

food etc. 29 -5 208 93 60 -82 74 -26 743 244 N/A  N/A
Services 2031 1170 1672 790 1745 665 3722 1895 2396 726 N/A  N/A
of which:

distribution 765 572 639 378 375 227 547 153 396 154 N/A  N/A

credit and insurance 233 -63 291 266 447 371 455 97 629 430 N/A N/A
Total (2) 3972 1980 3151 895 2985 882 5826 1561 4402 21 3940 2281
(1) Net of investment and disinvestment by foreigners only.
{2) Total includes energy, building and construction, and other.
(3) Source: Bundesbank, Monatsberichte.
Source: Eurostat (Gbop), Bundesbank.

Table 31
New and net inward Investment in the FR of Germany by the European Community (1)
1983 1984 1985 1986 1987 - 1988 (3)

(million ECU) New  'Net New Net New Net New Net New Net New Net
Manufacturing 380 76 479 241 317 140 415 -124 419 132 N/A  N/A
of which:

chemicals 4 -70 124 104 252 140 -52 30 -17  N/A N/A  N/A

machinery 31 20 52 38 1 2 33 13 7 -2 N/A N/A

electric goods 89 63 38 4 3 2 51 -31 80 59 N/A  N/A

transport equipment 88 8 58 58 3 3 0 -2 0 0 N/A  N/A

food etc. 11 7 60 55 3 1 1 -21 24 18 N/A  N/A
Services 736 367 827 388 566 534 2085 1022 787 -12 N/A  N/A
of which:

distribution 165 99 341 278 115 86 221 23 141 56 N/A  N/A

credit and insurance 128 20 98 79 141 108 294 97 195 142 N/A N/A
Total (2) 1730 1038 1542 732 1190 549 3312 1264 1702 124 N/A 1163

(1) Net of investment and disinvestment by foreigners only.
(2) Total includes energy, building and construction, and other.
(3) Source: Bundesbank, Monatsberichte.

Source: Eurostat (Gbop), Bundesbank.

multinationals. Given language and ethnic ties, these
were originally largely of US origin. A strongly pro-
inward investment policy proved successful, at least
in certain sectors. The Irish Development Authority
became a model for such agencies in Europe in the
1970s. For most of the present decade, however, a
certain disillusion with such investment has set in, as
plant closures by US firms make the headlines.

Surprisingly, Figure 8 shows little growth in net DFI
over the past decade and a half.

A similar picture of stagnation extendihg to 1988
emerges from data on US investment. Table 32 con-

firms the heavy concentration on manufacturing
(75%) in total US DFI. What is surprising, however,
is the heavy concentration in the chemicals sector,
with electronics only accounting for about 10% of
industrial investment.

Although the Irish authorities now make major
efforts to attract Japanese investment, the figures so
far reveal great caution. Moreover, the relative share
of manufacturing and services is almost the reverse
of US investment in Ireland. Japanese industrial
DFI stands at 1/25 of the US figure.
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Figure 8
Ireland: net flows
(1975-87 in million ECU)
Net DFI
400
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Year
Source: Eurostat.
Table 32
Stock of US investment in Ireland, by sector
1987 1988
Value Share Value Share
(million USD) (%) (%)
Manufacturing 4111 75 4138 72
food etc. 641 12 N/A N/A
chemicals 1038 19 N/A N/A
metals 121 2 N/A N/A
non-elec. machinery 761 14 N/A N/A
electric/electronic 368 7 N/A N/A
transport 6 0 N/A N/A
other 1176 21 N/A N/A
Services
wholesale trade 66 1 16 0
banking (1) N/A N/A N/A N/A
other finance/insurance 1 389 25 1662 29
other services -70 0 N/A N/A
Other industries (1) N/A N/A N/A N/A
Petroleum -23 0 9 0
Total 5478 100 5743 100

(1) Suppressed to avoid disclosure of data for individual com-
panies.

Source: Survey of current business.

Italy

Until recently, Italy did not present an easy target
for inward investment. Its large industries were
either State-owned or firmly controlled by the
‘friendly’ bank and industrial cross-holdings which
also characterize the Federal Republic of Germany.
Small industry was, and is, based on entrepreneurial
control by owner-managers and largely outside the
capital markets. As regards greenfield investment,
regional authorities — in contrast to the United
Kingdom, Ireland and Spain, for instance — have

failed to develop special programmes to attract for-
eign investment. Central government does provide
substantial subsidies to the Mezzogiorno. But, albeit
on a less systematic scale than France, ‘strategic’ sec-
tors are largely protected from foreign incursion.
Recent privatization moves, especially of IRI, and
the perceived need by Italian multinationals to
strengthen their European and international base in
the run-up to 1992 have led to an increase in inward
investment.

Table 33
Japanese DFI In Ireland
Manu- Non- Other Total
facturing manu-

(million USD) facturing
1951-76 16 20 0 36
1977 12 0 0 12
1978 69 3 1 74
1979 12 1 0 14
1980 13 0 1 14
1981 21 0 0 21
1982 6 0 0 6
1983 3 0 0 3
1984 0 0 0 0
1985 1 80 0 81
1986 6 66 0 72
1987 0 58 0 58
1988 8 34 0 42
1951-88 168 262 2 432
Share (%) 39 61 0 100

Source: Japanese Ministry of Finance.

Indeed, both new and net inward investment
increased steadily throughout the past decade — by
a factor of 20 in lire terms.

However, in manufacturing, unlike many other
Member States, and in spite of an otherwise above-
average growth performance, Italy benefited from
the general upsurge of international DFI only late in
the decade. In manufacturing, no net capital inflow
occurred in the two years 1986-87 taken together.
When comparing absolute figures with those of other
major EC countries, however, it should be noted that
Italian statistics do not include reinvested profits as
DFI.

A rather balanced picture of Italy’s DFI position
emerges from Table 35, which compares the 1988
value of accumulated inward investments with the

.accumulated holdings of Italians abroad (stock of

outward investments). The global figure for both
stocks is around ECU 31.3 billion which represents
about 14% of the value of Italian DFI. The ratio for
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manufacturing, however, is almost 3:2, and with the
EC125:2.

Table 34
Inward investment and disinvestment in Italy

Gross Dis- Net investment
invest- Invest- " Total  Manu-
ment ment tactu-
(million ECU) ring (1)
1978 553 152 401 240
1979 492 227 264 122
1980 686 263 423 196
1981 1290 258 1032 493
1982 1106 456 650 428
1983 1851 466 1339 1022
1984 1997 355 1641 1069
1985 2 888 1565 1323 253
1986 4 495 4511 -16  -1309
1987 4 302 780 3522 1469
1988 9 157 3367 5791 2 631

(1) For manufactures: author’s calculations.
Source: Banca d’ltalia.

EC-origin DFI is evenly divided among five coun-
tries, with Luxembourg and the Netherlands joining
the other ‘big three’ of the Community. All are out-
classed by Switzerland and Liechtenstein, with twice
the quota of the EC countries. The USA emerges as a
relatively modest source of DFI — less than one-
third of EC 12 — and Japanese investment is insigni-
ficant.

The role of the smaller countries in Italian DFI sug-
gest that most of this capital really has a different
national origin as regards ultimate control; much of

it may indeed be Italian capital previously expatri-
ated to escape stringent capital controls.

Noteworthy is the relationship with Spain, which
receives Italian industrial DFI on the scale of the
established EC majors, but has not begun to recipro-
cate at all.

As regards the sectoral breakdown of inward invest-
ment, the sale of IRI assets, among others, is
reflected in relatively strong increases in chemicals
and engineering. Noteworthy also is the increasing
interest of foreign capital in the credit and insurance
sectors, a development which has created some wor-
ries in these sectors which until now have been
highly protected by regulation.

Portugal

Although Portugal has a reputation for attracting
investment intended to benefit from the country’s
low labour costs, the share of industrial investments
in total direct foreign investment was lower than
average in the 1980s. Moreover, adjusted for infla-
tion, direct foreign industrial investment does not
seem to have increased substantially, at least until
the mid-1980s.

On the other hand, in response to the gradual lib-
eralization of the finance sector, inward investment
in this sector increased 24 times in terms of escudos.
Thus, the structure of total inward investment to

Table 35
Stocks of Italian inward and outward investment by country and sector, 1988
Total Manufacturing Services Energy
(million ECU) Inward Outward Inward Outward Inward Outward Inward Outward
World 31328 31348 16 428 10171 13 686 18 068 1176 3042
USA 4 851 3 868 2 961 1951 1335 1282 276 635
Japan 261 141 107 45 144 96 9 0
EC 16 891 16 752 8614 3676 7 645 10 844 624 876
FR of Germany 2828 1778 1653 1103 1087 638 87 36
Spain 42 1458 14 881 28 573 1 4
France 3446 2429 1250 656 1992 1453 202 321
Luxembourg 3029 4517 1166 51 1687 4 421 36 45
Netherlands 3697 3029 2480 364 1073 2 368 143 296
United Kingdom 3 366 1815 1675 1103 1613 638 78 36
Switzerland and
Liechtenstein 7 051 4023 3 226 395 3737 3547 70 80
Source: Banca d'ltalia.
PANORAMA OF EC INDUSTRY e 1990 103



Table 36
New direct foreign investment in Italy by sector

(million ECU) 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
Manufacturing 256 358 626 687 1435 1302 1436 2103 1857 4315
metals and minerals 34 29 120 52 63 117 125 191 113 163
chemicals 40 64 122 168 855 160 585 648 342 1443
engineering 112 171 227 279 264 816 448 1027 601 1830
food 28 40 75 113 61 97 170 65 201 460
textiles 22 17 23 31 29 40 30 40 98 - 78
Market services 150 208 344 221 244 522 1102 2003 1681 4073
distribution 32 53 107 64 79 131 151 155 282 1067
transport and communic. 10 13 22 13 38 21 101 34 33 163
credit and insurance 102 134 197 134 106 340 811 1789 1298 2660
Total (1) 492 686 1290 1106 1 851 1997 2 888 4 495 4 302 9 157
(1) Total includes sectors omitted from this table (agriculture, energy, public works).
Source: Banca d'ltalia. '
Table 37
Major areas of inward investment in Portugal (1)
(million ECU) 1980 1981 1982 1983 1984 1985 1986 1987
Manufacturing 52.1 61.6 66.6 68.8 76.0 128.4 80.1 87.9
Distribution 145 345 17.4 27.2 721 455 444 40.1
Credit and insurance 1.7 12.1 17.4 18.1 35.5 749 29.8 116.5
Real estate 334 39.0 40.2 428 54.1 81.6 88.1 44.4
Total (2) 124.3 1716 164.1 177.6 270.3 365.7 258.4 320.1

(1) Sum of new investment, reinvested profits, and long-term loans (> 1 year).

(2) Total includes some additional items.
Source: Calculations on basis of Eurostat data.

Portugal shows much the same pattern as in other
EC. countries, with a heavy concentration on ser-
vices. Due to further privatization, foreign invest-
ment (including Spanish) in the financial sector is
likely to intensify in 1989 and 1990. With the lowest
labour costs in Europe and a growing liberalization
of the equity market, industrial investment is also
likely to increase sharply in the run-up to 1992. (17)

Spain

The Spanish economy represents a particularly
promising field for DFI. It has a large and rapidly
growing domestic economy; key economic sectors
are not yet saturated by established local companies;
and relatively low-cost and abundant labour, com-
bined with membership in the EC, make it an attrac-
tive location from which to export to the rest of the
Community.

Table 38 shows the phenomenal growth of DFI since
1975, with a notable acceleration after 1981. The fig-
ures refer to ‘authorized’ investment rather than
actual flows and are thus an overestimation. On the

other hand, a restrictive definition of DFI (participa-
tions above 50%) is used.

Table 38
Authorized foreign investment in Spain

1 000 ECU
1975 392
1976 181
1977 322
1978 584
1979 879
1980 857
1981 766
1982 1700
1983 1241
1984 2110
1985 2169
1986 2917
1987 5115
1988 6174

Source: ‘The Spanish economy’ — monthly report, Caja de Pen-
siones ‘La Caixa’, March 1989.

What is striking about current investment patterns is
the heavy preponderance of EC-origin DFI in total
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Table 39
Authorized investment in Spain by country of origin

1987 1988 Change (%)

(1 000 ECU) Value Share (%) Value Share ()

EC 2511 49.1 3395 %55.0 35.2
Belgium 236 46 185 3.0 -21.7
Denmark 74 1.4 26 4 -64.6
FR of Germany 188 37 456 74 142.1
France 352 6.9 473 7.7 343
Italy 472 9.2 77 13 -83.7
Netherlands 861 16.8 1355 220 575
United Kingdom 319 6.2 810 13.1 153.6
Rest of EC 8 2 12 2 46.3

Other OECD countries 1058 20.7 801 13.0 -24.3
United States 282 55 247 4.0 -12.4
Japan 234 46 96 16 -59.0
Sweden 75 15 73 1.2 -15
Switzerland 428 8.4 379 6.1 -11.6
Canada 39 8 6 A1 -85.2

OPEC countries 13 3 114 19 7458

Tax haven countries 112 22 265 43 136.9

Rest of world 103 20 164 26 58.1

Indirect investment (1) 1315 25.7 1433 23.2 9.0

Total 5114 100.0 6 174 100.0 20.7

(1) Indirect investment refers to reinvested profits, etc.
Source. ‘The Spanish economy’ — monthly report, Caja de Pensiones ‘La Caixa’, March 1989.

new OECD-origin investment: 70% in 1987, risingto ~ ment by holding companies registered in the Nether-
81% in 1988. (Percentages in Table 39 are lower, lands and which are themselves subsidiaries of non-
mainly because the item ‘indirect investment’,  Dutch companies.

which in effect refers mostly to reinvested profits,

has not been broken down by country of origin.)  Another striking fact is the importance of Switzer-
Surprisingly, the Netherlands by far outperforms all  land as a source of investment, almost twice the
other countries. Again, this probably reflects invest-  Japanese figure in 1987 and four times that figure in

Table 40
Authorized direct foreign investment in Spain, by sector, 1987-88

1987 1988 Change (%)
(1 000 ECU) Value Share (%) Value Share (%)
Agriculture, etc. 75 15 73 1.2 -1.5
Energy and water 15 3 124 20 678.9
Non-energy minerals, chemical industry 1452 28.4 659 10.7 -54.6
Metal transformation machinery 578 113 559 9.1 -33
Other industrial manufacturing 660 12.9 1 046 16.9 58.5
Construction 12 2 35 .6 191.8
Wholesale and retail trade, tourism 968 18.9 759 123 . -21.5
Transportation and communications 33 6 105 17 2195
Finance, insurance, real estate 1248 244 2699 437 116.3
Other services 74 14 114 1.8 54.7
Total 5114 100.0 6173 100.0 . 207

Source: ‘'The Spanish economy’ — monthly report, Caja de Pensiones ‘La Caixa’, March 1989.
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Table 41
Direct foreign investment by autonomous community

1986 1987 1988
(1 000 ECU) Value Share (%) Value Share (%) Value Share (%)
Andalusia 134 46 254 5.0 467 76
Aragon 28 .9 58 1.1 248 . 4.0
Asturias 6 2 3 A1 12 2
Balearic Islands 41 14 85 17 87 14
Canary Islands 59 20 76 15 80 1.3
Cantabria 11 4 18 3 1 2
Castile-La Mancha 65 22 23 5 49 8
Castile-Leon 74 25 106 21 32 5
Catalonia 487 16.7 1675 327 1 463 237
Extremadura 34 1.2 8 2 6 A
Galicia 54 18 33 6 64 1.0
La Rioja 3 a 94 1.8 24 4
Madrid 782 26.8 1 656 324 2 863 464
Murcia 4 2 4 A 12 2
Navarre 24 .8 9 2 92 15
Basque country 100 34 m 22 144 23
Valencia 34 1.2 64 1.2 157 25
Non-classified 976 335 837 16.4 364 5.9

Source: ‘The Spanish economy’ — monthly report, Caja de Pensiones ‘La Caixa', March 1989.

1988. This is probably related to the surge of invest- Figure 9
ment in financial services and buildings which
occurred in recent years, again with much of this Book value of outward and inward direct
money of non-Swiss origin. investment (1981-87, in billion UKL)
Since 1986, when restrictions on foreigners were Book value
removed, some 10% of the Spanish insurance market 100
has come under foreign control. (18) Since this oo
market was very badly developed, foreign participa- sof
tions and/or competition are bringing the Spanish o
insurance industry to a modern standard much more : s}
quickly than would have been possible without DFI. sof
The sector breakdown in Table 40 is unsatisfactory 0
as regards industry, but reveals a sharp rise in non- Year
industrial investment — from a quarter to almost DFiby UK company  toward DFIto UK
half of DFI between 1987 and 1988. soomomms.
Table 42

UK shares in world inward and outward investment flows, 1970-86
(%)) Germany France UK USA Japan
Inward investment
1970-74 14.7 9.9 236 21.2 13
1975-78 74 1.8 25.0 319 7
1979-82 25 8.0 225 550 9
1983-86 32 76 14.1 62.4 10
Outward investment
1970-74 8.0 34 17.9 51.7 6.2
1975-78 8.8 5.1 15.7 467 6.7
1979-82 8.8 7.1 24.5 29.3 8.4
1983-86 109 5.8 222 24.7 153

Source: Banca d'ltalia.
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The same phenomenon — the increase in financial
and real estate investment — has also (further) dis-
torted the geographical pattern of DFI in Spain,
with Madrid (46.4%) and the Barcelona region (23.7)
increasing their share to 70%, while even such indus-
trialized regions as the Basque country, with an
active policy of seeking foreign investment, received
only 2.3% of total DFI in 1988.

Table 43
Characteristics of foreign-owned multinationals
in the United Kingdom, 1985

% of UK
average
Net output/capita 135
Operatives’ wages/capita 120
Investment/capita 157

Source: DTI, Business Statistics Office.

United Kingdom

The pre-eminence of the United Kingdom as a desti-
nation for foreign investment, notably from the USA
and Japan, has been. shown earlier on. In recent
years, about half of Japanese and one third of US
DFI to the Community has gone to the UK.

Table 44
Contribution of DFI to UK output
by level of technology and sector, 1985

%

More technology-intensive sectors (MTI) 235
Chemicals 354
Mechanical engineering 22.0
Electrical engineering including office machinery 18.7
Transport equipment including motor vehicles 223

Less technology-intensive sectors (LTI) 13.1
Food, drink and tobacco 14.5
Metal manufacture 12.2
Paper 182

Other, including textiles, footwear and clothing 9.8

Total manufacturing 18.3

Source: Business Monitor MA4, BSO.

The United Kingdom is also the largest investor
abroad of any Community country. Fifty-three per-
cent of all EC 12 direct investment outside the Com-
munity was undertaken by the United Kingdom —
and 76% of manufacturing DFI. By end-1987, the
book value of British direct investment abroad was
estimated at UKL 94 billion, with inward investment
at UKL 55 billion (Figure 9).

These high levels of both inward and outward DFI
have a long tradition, as the comparisons in Table 42
make clear. The UK appears more in the same
league as the USA than of comparable Community
countries.

Table 45
Share of gross output in UK manufacturing
of foreign-owned companies, 1985

FR of Germany 25
France 27
Netherlands * 37
USA 67.0
Canada 7.6
Switzerland 41
Australia 2.1
Japan 1.0
Other ) 9.3
Total 100.0
Source: BSO.

One explanation of these high levels of both inward
and outward investment is clearly the position of the
City in international finance and the efficiency of
the British stock market, which greatly facilitates
transfers of ownership. But going back to the con-
cept of DFI offered in the introduction — as a
means of disaggregating national factors of produc-
tion and recombining them internationally, it would
also appear that both British management and
labour sometimes do better when combined with for-
eign labour and management. This is the exact
reverse of the German situation, at least as regards
inward investment. :

Table 46
Japanese DFI to UK, 1951-88
Manu- Non-  Other Total
facturing manu-

(milllion USD) facturing
1951-76 36 1583 21 1640
1977 5 43 2 50
1978 29 32 5 66
1979 20 42 4 67
1980 38 144 5 186
1981 30 78 3 110
1982 15 158 3 176
1983 45 106 1 153
1984 57 253 9 318
1985 83 290 2 375
1986 126 855 2 984
1987 289 2 066 118 2 473
1988 335 3607 14 3 956
1951-88 1107 9 258 188 10 554
Share (%) 10 88 2 100

Source: Japanese Ministry of Finance
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Other reasons linked more particularly to the 1980s
are the heavy investment needs of the oil sector, and
high levels of industrial employment, concentrated
‘in certain regions, providing both opportunities for
investors and a political incentive for public auth-
orities to welcome them.

The Department of Trade and Industry (DTI) dem-
onstrates the contribution of inward investment to
the national economy with the figures in Table 43 (a
comparison with UK activities in the sectors where
DFI is concentrated might have shown different
results).

Table 44 shows that, in fact, direct foreign invest-
ment tends to be concentrated in the more tech-
nology-intensive sectors. It also shows that very
substantial parts of the UK manufacturing base are
now foreign-owned.

By the mid-1980s, American DFI accounted for an
astounding two thirds of UK foreign-owned manu-
facturing. The UK’s partners in the EC played a
minor role.

This situation may however be changing somewhat,
although detailed statistics are not available for
recent years. The factor ‘reinvested profits’ from the
large existing US investment will make it difficult for
the EC 12 to match US figures consistently.

While Japan’s position may have improved some-
what since 1985, most Japanese DFI in the UK is
directed to non-industrial sectors. Major new invest-
“ments such as those announced by Japanese car
manufacturers will not come on stream until the
early 1990s, keeping the Japanese share limited for
the present.

Written by Wolfgang Hager
Litton, Robinson and Hager
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INDUSTRIAL COMPETITIVENESS AND THE
ENVIRONMENT

Introduction

The aim of constraints imposed on industry by envi-
ronmental policies is:

o to limit nuisance caused by industries operating at
normal conditions, nuisance which can have an
effect on the work place as well as outfalls outside
the company (water, air, soil);

e to prevent processes from degrading to accident-
prone conditions;

e to control production and the use of products
harmful to man and the environment.

The changes imposed on industry by environmental
policies are none the less in line with the principles
of industrial efficiency.

Policies for the protection of the environment out-
side the company, the working environment, as well
as the control of dangerous products were initiated
at different periods, but it is clear today that these
policies are integrated components of one and the
same system.

The means to be implemented in order to achieve the
objectives set out by the environmental policies can
be summarized in a few principles very much in tune
with those geared towards the improvement of
industrial efficiency.

Objectives:

e to limit polluting waste;
e to limit dangerous products;

e to ensure the safety of systems.
Means:

e to improve output (materials balance; energy bal-
ance);

e to concentrate on the notion of the quality of
products;

e to regulate processes and the quality of products.

The relation between management of the environ-
ment and technological change is complex, pro-
gressive and affected profoundly by the strategy of
companies.

Even though environmental protection requires tech-
nical actions a priori in line with the principles of
industrial efficiency, the relation between the envi-
ronment and technological change has not always
evolved in a very harmonious context, for a variety
of reasons:

e Anti-pollution know-how has for a long time
remained the exclusive domain of specialists out-
side the manufacturing industry;

e The very dynamic buttressing of emission stan-
dards has not always induced industrialists to con-
duct in-depth reviews of their manufacturing tech-
nologies, but rather to improve gradually their
end-of-line operations;

e The economic situation of certain polluting bran-
ches (steel, leather, textiles) has hampered their
research and development efforts.

As an OECD study (‘Environmental policy and
technological changes’, OECD 1985) underscores,
the conditions for technological change are created
by the company’s own characteristics such as its
capacity for innovation, its economic situation,
investment programmes, its size and position in the
branch.

In practice, industrial behaviour patterns continue to
contrast widely and the strategies of companies are
organized around two basic, schematically represen-
tative movements, namely a defensive (or passive)
behaviour, and an offensive (or innovative) be-
haviour.

Consequently, the relation between environmental
policy and industrial competitiveness draws particu-
larly close every time strong dynamics are intro-
duced, either through regulation or political
pressure, or by the innovative strategy of the indus-
trial protagonists.

We shall examine various aspects of this relation in
succession, namely:

e the development of ‘clean’ or ‘integrated’ techno-
" logies;

e emerging technologies favoured by environmental
policies;
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e the development of clean products and substitu-
tion policies;

e European research and development programmes
in the environment field;

o the cost of environmental protection in industry.

Clean or integrated technologies

Clean technologies have a positive impact on the
competitiveness of industry.

Environmental protection has often been perceived
as a burden on industry. Hence, this new preoccupa-
tion is rarely initiated by the company itself, but is
most often in response to policy constraints or initia-
tives by the public authorities.

A possible reply to this external constraint is the
so-called ‘end-of-pipe’ pollution control. This entails
additional investments and operating costs, which
usually have a negative economic impact on the
company: they entail added complexity for the
facilities, require manual labour and weigh heavily
on efficiency and competitiveness.

Clean technologies on the other hand aim to inte-
grate the environmental constraints into the com-
pany itself and its processes. This is no longer a case
of added charges, but rather of productive invest-
ments and operating costs. The purifying technique
is now included in the know-how of the branch. The

production-purification chain as a whole becomes
more efficient, as the opposition between production
and de-pollution constraints is diminished. Working
conditions improve most often in terms of both com-
fort and safety.

According to the United Nations Economic Com-
mission for Europe, ‘Low-polluting technology is a
production method (process, facility, territorial-
industrial complex) in which all raw materials and
energy are used in the most rational and integrated
manner in the cycle: raw material resources, produc-
tion, consumption, secondary material resources —
in such a way as to prevent any impact on the envi-
ronment which would disturb normal operation.’

In a wider perspective, we may also consider that the
concept of clean technology covers a series of more
or less preventive actions, among which we may
classify, in increasing order of preventive intensity:

e the treatment of pollutants;

e waste upgrading actions;

e reorganization of production workshops;
e improvements in production processes;

e actions relative to the design of new production
processes;

e actions relative to the design of ecological prod-
ucts.

, Table 1
Example of a ‘technical’ classification of clean technologies

Actions/means

1. Actions on the carrier fluid
Isolate the pollutant

Concentrate the pollutant

Separation at source of effluents

Systematic re-examination of all air or water inlets

Seek possible uses in cascades of the fluid which reduces the inlets of clean water by as

much

Replace the carrier fluid by another agent performing the same function

Recycling

Limit the losses on loops and fight useless dilutions

2. Actions on poliuting substances

Reduce or eliminate the emission of
pollutant

Change the process

Increase the efficiency of the process

Recycle the pollutant in the product itself
Introduce the pollutant in the regeneration cycle which already exists

Extract pollutant for upgrading or recycling
Search for outlets

Seek the most cost-effective extraction process

Design new products using waste as raw materials
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Gains on the pollution balance

The different pollution balances carried out on pro-
grammes of clean technologies are amply positive.
Thus, the ultrafiltration process used in tannery
divides the toxicity of liquid effluents by 35. The
deodorization of vegetable oils by distillation
reduces DBO and DCO by more than 90%. Chro-
mium passivation with recycling eliminates 99% of
waste chromium. Overall, these summaries show that
pollution is reduced by at least 40%, and often by
much more.

Furthermore, clean technologies are less likely to
lead to secondary pollution (incineration ashes and
smoke, solid waste, deposits, etc.).

Gains on the materials balance

The gain on the materials balance is very sizeable.
By recycling products or by optimizing processes,
the quantities of raw materials and products used
can be reduced significantly.

For aluminium varnishing, solvent absorption on
active carbon can yield a 70% recovery of the sol-
vent. The regeneration of moulding sand recycles
80% of the sand and leads to a very fast return on
investment.

In other cases, the balance is positive thanks to the
upgrading and marketing of by-products: the
recovery of wastes in the production of dimethyl
terephthalate makes it possible to obtain methanol
and metals. Fats recovered in pasta production are
resold.

Another case of material gain appears when the
entire process is revised and uses less expensive raw
materials. High-frequency generators for heat treat-
ment eliminate by their very nature the control gases
of conventional furnaces (methanol, nitrogen). Sol-
vent dehydration in the production of chloral elimi-
nates all use of oleums.

In nearly all the cases studied, the materials balance
improved by at least 10 to 15%, sometimes by much
more (90% of the products recovered in the recycling
of esterification effluents).

Table 2 shows the results of 720 clean technology
programmes in France. As can be seen from this
table, in 95% of the cases the programme enabled the
reduction of water pollution, in 5% air poliution,
and in 8% of the cases it reduced waste.

Table 2
Balance sheet of 720 clean technology projects in
France
Pollution reduction
Water 95% of cases
Air 5%
Waste ’ 8%
Savings on consumption
Water 70%
Raw materials 60%
Energy 13%
Upgrading of waste 26%
Reduction of accident risks 25%
Improvement of working
conditions 30%

Source: Clean Technologies Task Force — France.

Improvement of quality

The control of integrated purification is more per-
ceptible because it makes it possible to play on a
greater number of parameters and in particular on
the composition of the effluent — which is
impossible when the purification is separate from the
process.

The purification capacity automatically follows the
production capacity and thus the frequent situation
where purification equipment is saturated as soon as
it is started up is avoided.

Similarly, the reliability of the purification is greater
because the quality of the finished product is linked
to that of the purification. Now the quality of the
product is considered to be the top priority.

In addition to the improved efficiency of the overall
production-purification, the process itself is often
improved as well. Thus, ion bombardment with iron
nitride instead of hard chromium plating makes
parts more resistant to wear and oxidation. The ‘ion
vapour deposition’ process is clearly better than elec-
tronic cadmium plating. Catalytic hydrogenation for
the production of white mineral oils is clearly much
more efficient than the former process (90% effi-
ciency instead of 50%). In this case, this improve-
ment alone justifies the use of the clean process.

Financial gains

As to the financial aspect, the use of a clean tech-
nology can result in extra costs for:
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e Investments:
— recycling of residual waters in the processing
of starch;
— automation of washing in sausage production
(+70%);
— cold drilling (+ 100%); etc.

e Operating costs:
— chrome tanning (+10%); —SO, treatment in
the production of zinc (+ 30%);

— reduction of vinyl chloride waste in the plas-
tics industry (energy and maintenance); etc.

Moreover, R&D expenditure for design and devel-
opment are considerable as well.

Nevertheless, this balance is positive in a large
number of cases. Even though it is difficult to assess
the differential of investments and operating costs
between the clean and conventional process, a few
significant examples can be easily isolated:

e Investments: _
— oxidation of polluted squaring gases (- 50%);
— deodorizing of vegetable oils (- 60%).

e Operating costs:
— oxidation of polluted squaring gases (-25%);
— recycling of kieselguhr in breweries (-80%);

— treatment of fluonitric baths for stripping
stainless steel (-60%);

— process for anti-corrosion coating (-50%);
— autoclave dyeing (-23%);
— upgrading of acids (savings in materials).

Savings in investments appear essentially in two situ-
ations:

e A complete redesign of the process with new,
lighter equipment;

e Savings in ‘end-of-line’ purification equipment.

For operating costs, the economic conditions con-
verge much more often:

savings in materials;

e energy efficiency (optimization or recovery);
e less manual labour and maintenance;

e drop in the pollution rate;

e savings in the removal of solid wastes, sludge,.
etc.;

e easier stock control (fewer products, fewer pro-
duction phases);

e cuts in safety expenses (gloves, masks, filters for
toxic gases, tight casks, etc.).

Though the economic advantage of clean techno-
logies is at times clearly identifiable, certain
obstacles to their distribution occur at other times:

e the need to amortize existing equipment;

e R&D costs for -design,
implementation;

development and

e apprehension about a prototype technology; etc.

Once the clean technology has been adopted, the
return on investment can be very fast:

e recovery of precious metals: six months;

e anti-corrosion coating, process without water: 18
months;

e recovery of HCl in chloric solvents: less than two
years; etc.

Table 3
Example of financial balance sheets on recent operations in the chemistry sector in France
Investment Return time
(million FF) (years)
Rhéne Poulenc Chalampé Upgrading by concentration of water effluents in 86.8 4
the production of adipic acid with the manufacture
of new, marketable compounds
Hoechst-Cuise La Motte Recovery and recycling of micro-poliutants by 45 24
liquid-liquid extraction
Rohm & Haas Recycling of effluents on an esterification operation 08 2

Source.: France — Department of Clean Technologies and Wastes — Seminar on ‘Clean technologies in chemistry’ — June 1987.
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Sale of technologies — patents

Clean technologies that are efficient and reliable
from the economic point of view can lead to mar-
keting either by research organizations (the Centre
of Leather Technology, for example), or by indus-
tries themselves. In this regard, it is worth under-
scoring that companies which like to proceed with
such a marketing strategy are most often big corpor-
ations with sizeable R&D resources (Rhone Poulenc,
Sanofi, Orkem, Alsthom, etc.) or they are SMEs
geared towards innovation. The safety of a high
technology from the environmental point of view is
an additional commercial asset for its resale.

Other resultant advantages

Climate of technological innovation

The introduction of a clean technology is most often
accompanied by an important R&D effort. This may
well lead to improvements in existing processes. The
effort to reduce waste leads to an improved use of
materials, and thus greater efficiency.

Quality

In many cases, the new processes tend to improve
the quality of the finished product. For example,
automatic washing in the sugar-making industry, the
automated manufacture of sausage paste emulsifier,
ion bombardment for wear and oxidation resistance.

In the food sector, these technologies are usually
accompanied by improved hygiene.

Improved conditions and relations at work

Clean technologies lead to fewer gas emissions,
hence less inhaling of dangerous products. This
increase in safety is particularly felt in the paint
industry (evaporation of solvents) and in chemistry
(difficult to identify chloric products). Ionitriding
improves the safety of workers considerably, as does
multi-station cold drilling.

Corporate image

The improvement of worker safety and the reduction
of effluents in sensitive regions (the Rhine, for
example) gives a positive image to a non or little pol-
luting company. This impact is considerable for pro-
ducers of phosphates, fertilizers and chloric solvents,
as well as in the agri-foodstuffs sector (nuisance
caused by odour).

Nevertheless, clean technologies still account for
only a small part of anti-pollution investments.

The share of clean technologies in investments for
environmental protection made in industry are 10 to
20% depending on the fields, sectors and countries.

Table 4
Relative size of investments in clean technology
United States — 1985 France — 1986
(million USD and %) (million FF)

Air 1292 Air, water, waste 4 200

of which: of which:

at end of line 909 (70%) at end of line 3630 (87%)
change of process 383 (30%) change of process 570 (13%)
Water 1018

of which

at end of line 892 (70%)

clean technologies 126 (12%)

Contexts which favour the promotion of clean tech-
nologies in certain countries include:

e the decay and current renovation rate of the pro-
duction tool;

e subsidies granted to national R&D programmes;
e the size of industries and their R&D capacity;

e the integration level of environmental policies
inside companies.

Emerging technologies, promoted by
environmental policies
The environment markets are likely to accelerate the
emergence of new ‘clean’ industries which will con-
stitute important foundations in the technological
landscape after the year 2000.

These new industries pertain to a large range of sec-
tors: "

e Electric technologies in processes, as for the
example electron torch;

o New energy vectors, e.g. hydrogen;
e Clean transport vehicles;

Sophisticated control systems;

Dry surface treatment.
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Figure 1

Plasma EAF dust treatment plant
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Table 5

Electron torch applications

Products concerned

Fusion and refining of metal
mixtures (or metal scrap) for the
purpose of separating undesirable
pollutants

Upgrading of industrial
by-products that are difficult to use
with conventional technologies, the
storage of which is becoming
increasingly problematic and
hazardous for the environment

Destruction of toxic waste with a
very stable molecule

Metal scrap, scrap iron, etc.

Dust from electric furnaces,
blast furnaces, rich in Cr, Ni
and Zn

Clinkers and incineration
ashes

PCB, chloric products likely
to emit dioxins when
incinerated

Some of these technologies are presented below.

Conversely, new technologies now emerging could
be slowed down by new nuisances they might

develop:

e biotechnologies;

e the electronic component industry;

e technologies using ionizing radiation.

Figure 2

Plasma technology in metallurgical
processing, 1987
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Source: Plasma technology on metallurgical
processing—1987—Iron and Steel Soclety Inc.

Electric technologies in processes: the
example of the electron torch

The potential areas of application of electron tor-
ches, capable of producing sizeable gas streams at
very high temperatures (greater than 10 000°C) with

114
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an electric arc generated between two electrodes,
have multiplied these last few years. The regulatory
measures (such as the ‘Resource Conservation and
Recovery Act’ in the United States, which forbids
the disposal of plasma EAF dust) appear to favour
the development of processes for toxic waste treat-
ment.

The field of application of electron torches could be
extanded in the next few years to various fields, such
as the wupgrading of under-water polymetallic
nodules.

Today, there are a few very powerful electron tor-
ches installed in the world, chiefly in metallurgy. The
‘environmental’ applications are among the most
high-growth niches likely to boost this technology,
where the European industry enjoys a certain
advantage:

United Kingdom
United Kingdom

e Tetronics
e Davy Mac Kee

e Acrospatiale France

e Krupp Federal Republic of Germany
e Leybold Federal Republic of Germany
e Voest Alpine  Austria
e SKF Sweden

The new energy vectors: the hydrogen, fuel
or combustible systems

Hydrogen is the only product whose combustion
cannot create any pollution nor contribute to the
greenhouse effect because the residue of combustion
is water.

Current uses of hydrogen

Today, the chemical activity of hydrogen is used
much more than its calorific value.

The petroleum and petrochemical industries are big
consumers of hydrogen. Nevertheless, most of the
need is met by fatal or captive production of
hydrogen near the consuming plants. The hydrogen
‘market’ therefore represents only 5% of the current
consumption in the world.

The hydrogen production systems

Three production systems can be used:

e The reforming of natural gas: 5 kWh GCV are
needed to produce 1 m3 of hydrogen. The cost is
about ECU 0.15 per m3;

Figure 3

The hydrogen system by water electrolysis
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e The gasification of carbon (oxivapogasification):
5.5 carbon thermal units are needed and the cost is
the same;

e The electrolysis of water: it is estimated that 1 m3
of hydrogen can be obtained from 4.3 to 4.5 kWh,
using the most powerful electrolysers. At an estab-
lished electricity price for using the surplus peak-
period production of nuclear power plants, the
cost could be reduced by as much as 30%.

Possible applications of hydrogen fuel

Following experimental flights in the USA in 1956,
then in the UK, the flight of a Tupolev Tu-155 took
place in the spring of 1988 with three turbojet
engines running on liquid hydrogen: although the
turbojets are installed in the original underwing pods
of the plane, half of the rear part of the fuselage had
to be replaced by hydrogen tanks.
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Figure 4

Tri-jet on liquid hydrogen
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Emergency emptying
of hydrogen tanks

The Mercedes-Benz mini-bus started circulating in
Germany in 1980, and circulated in Berlin from 1985
to 1988. Hydrogen was stored in the form of metal
hydrides: iron/titanium at low temperature and
nickel/magnesium at high temperature, the second
with a clearly greater storage capacity. Despite the
storage constraints of liquid hydrogen, either
because of too low a temperature (equal to -253°C),

or because of high pressure levels, it seems that this
solution is now being considered by several car
manufacturers.

Another form used to produce energy for auto-
mobiles from hydrogen is the system of fuel bat-
teries. A conventional electric motor is then used to
move the vehicle.

Figure 5

Experimental Mercedes mini-bus

The various hydrogen

tanks (1,2,3) allow a

progressive decompression

of hydrogen, using excess heat
from the engine (cooling system,
exhaust gas)
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Application of hydrogen fuel

The development of the direct reduction of iron ore
as an alternative to the conventional blast furnace
and converter system opened up new opportunities
for hydrogen, provided that at equal reducing
power, its price is competitive with that of the
natural gas or coal that it could replace.

Medium-term prospects

In the current state of technologies, hydrogen
appears to be an alternative likely to replace hydro-
carbons provided the following three conditions are
met:

e a certain rise in the price of hydrocarbons;

e arise in the operating cost of vehicles or a drop in
the tax on fuel to offset the social cost of environ-
mental protection;

e users would be ready to accept lower performance
in means of transport (run on hydrogen fuel).

Membrane techniques and filtering or
chelating media

The major membrane techniques

Like ‘end-of-tube’ purification techniques, clean
technologies are making increasing use of membrane
techniques from such applications as haemodialysis
or desalination of sea water:

e purification of drinking water and residual water
in ultrafiltration membrane plants (e.g. Brite,
which groups DDS/Lyonnaise des eaux, whose
main results are used in the Eureka ‘membrane’
project (DDS/Degremont)), which are going to
cause a profound change in the industrial
approach to water treatment;;

e recycling of concentrated pollutants such as
chloric solvents of acid baths charged with met-
allic particles;

e use of microfiltration, reverse osmosis and ultra-
filtration membranes in clean processes in the
chemistry and agri-foodstuffs sectors to replace
such techniques as hydro-extraction, evaporation,
decantation and distillation;

e purification and upgrading of effluents from the
surface treatment industry using membranes,
combined with electric techniques if necessary:
electrodialysis, electro-electrodialysis;

e use of media filters (textile, organic or mineral
medium), grafted or non-grafted with chelating
substances for the selective filtering of certain sub-
stances to be eliminated or upgraded (zeolites).

Table 6
New processes competing for the treatment of
surface effluents

Electrolysis

An oxidation-reduction process which, in the case of salts, makes
it possible to recover the metal at the cathode, with
electrochemical reactions taking place at the electrodes.

Existing processes (disperse cathode, high-speed cathode, etc.)
differ in the means used to increase the contact surface (volume
reactions) and in density of current, as well as in the concentration
of the solutions:

Use of nodules between anodes and cathodes

Use of porous cathodes in graphite

Use of disperse electrode in circulation
Anode-cathode stacking

Fractionation of the cathodic surface using glass beads
Use of fluidized bed as cathode

Electrodialysis

Electrochemical process used to extract ions contained in a
solution via migration through selective membranes under the
effect of an electric field.

Electro-electrodialysis

Process combining electrolysis and electrodialysis, with chemical
reactions taking place at the electrodes.

Reverse osmosis

Process based on the passage of the solvent from the most
concentrated solution through a semi-permeable membrane under
the effect of pressure greater than the osmotic pressure.

Polyelectrolyte

Direct complexing of metals in solution by complexing polymers
(acrylic polyacids, etc.), ultrafiltration and regeneration of the
complexing agent.

Silicate gel

Mineral absorption of metals in solution.

Furthermore, new competing processes are being
used more and more for the treatment of surface
effluents (see Table 6).

Current use of membrane techniques

Membrane separation techniques are already widely
used at industrial level for all industries for various
mediums to be separated: liquid, liquid vapour or
gas, gas.

There are three predominant technologies on the
market: Microfiltration, ultrafiltration and reverse
osmosis for concentration, separation, purification
and/or sterilization (see Table 8).
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These separation techniques are used in four dif-
ferent sectors:

Table 7
Main types of membranous separation by
environment

Liquid Liquid vapour or Gas environment
environment gas environment
Microfiltration Pervaporation Gaseous
permeation
Ultrafiltration Liquid gas Gaseous diffusion
exchanges

Reverse osmosis
Dialysis
Electrodialysis

Extraction by liquid
membranes

e pharmacy, to purify or concentrate serums and
vaccines;

e the food sector, to purify drinks and also to sepa-
rate the constituents of milk or to extract proteins;

e recovery of products with high added value;

e recycling of effluents.

The membrane market

The world market of membranes amounts to about
USD 750 million (ECU 634.3 million), and applica-
tions of separation technologies represent nearly
50% of this figure, with a predominant use in the
treatment of effluents and desalination of sea water,
apart from therapeutic uses (see Table 9).

The main manufacturers of membranes

Pioneers in the field, the Americans have a 40%
share of today’s market. The Japanese and the Euro-
peans share the rest pretty much equally, but the
leading industrial manufacturer of ultrafiltration
membranes, DDS, is Danish.

Table 10 gives the main companies involved in the
design of membranes and membrane systems. There
are four types of companies:

e big manufacturers of equipment, such as Alfa
Laval;

Table 8
Applications and roles of the main types of membrane separation techniques

Main types of Main applications

Examples of

Pore diameter Role of

membrane processes ¢ o iro-

tion

Separation Purlification Sterilization )

industrial

membranes applications

Microfiltration X X X

Ultrafiltration X X X

Reverse Osmosis X X

* Absolute
sterilization of

Retains
substances in
suspension certain gases and
particles and liquids
microorganisms  * Bacterial

purification of
alimentary liquids
in place of more
conventional heat
treatment
processes

* Ultra filtration
under pressure in
the extraction of
enzymes and
active fermentation
processes
Residue dialysis
rich in
macro-molecules,
as for example
concentrates

Varies between Retains viruses

0.1 and 0.01 and organic
macro-molecules
like proteins

*

* Desalination of sea
water

Varies between Retains salts

0.001 and 0.0001 dissolved in
water and small
molecules
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Table 9
World membrane market
Type of technology

(million ECU) 1980 1983 1988 ()
Separation technologies 124.3 2134 296.0
Desalination of sea water 17.2 371 50.7
Water and other product

purification 7.2 16.9 33.8
Effluent treatment 237 52.8 101.5
Gas separation/enrichment 36 11.2 16.9
Electrochemical 0.7 56 254
Therapeutic dialysis 71.8 89.9 67.7
Support technologies 59.6 153.9 338.3
Issuing of medicines 575 148.3 3171
Biotechnological and other

applications 2.2 56 211
Total 183.9 367.3 634.3

(1) Sema Group estimates.
Source: Business Communications/Sema Group.

e big gas groups, such as Air Products and Air Lig-
uide;

e chemical corporations, such as Dow Chemical,
Dupont, Rhéne Poulenc;

e specialized companies, rarely independent, often
subsidiaries of big multinational groups.

There are numerous research and development
projects in Europe and the United States aimed at
designing new membranes.

The ‘environmental’ outlets of membranes

The ‘environmental’ applications which concern the
processes, purification treatments, and the
upgrading of waste in liquid and gas form, represent
considerable volumes relative to existing applica-
tions in consideration of the waste to be treated. As a
result, the environment market of membranes and
other filtering media are likely to cause a consider-
able reorientation in the activity of the current prota-
gonists among the different sectors (mineral chem-
istry, organic chemistry, the metal industry, textile
industries, etc.).

Furthermore, the development of membrane and fil-
tering media activities will be very closely linked to
the development of two extremely innovative prod-
ucts/technologies: new materials and biotechno-
logies.

Clean transport vehicles

In most industrialized countries (the European Com-
munity, the USA and Japan), vehicles and car traffic

Table 10
Main manufacturers of membranes in the world

Europe USA Japan

France Dupont de Nemours (*)
L’Air Liquide (*) Air Products (**)
Techsep (Rhdne Poulenc) Allied Corp.

Fuiji Filter

Elf Dow Chemical (***)
Millipore
Denmark Permca (Monsanto)
De Danske Abcor
Sukkerfabrikker (DDS) Rhom & Haas
WR Grace
United Kingdom Celanese

ICI
BOC Group (***)

Netherlands
Akzo (**)

Germany
Bayer
Enka AG (Akzo)

(*) (**) (***) Associations between companies.

account for at least half the nitrous oxide emissions
caused by man. Lead pollution, on the other hand,
varies widely and sometimes comes nearly exclu-
sively from vehicles, as for example in France (90%).

Table 11

List of some membrane development projects
Participants Membrane type Application
NV (Nederlandse Polyimide Purification of
Gasunie) (NL)/Ircha hydro-carbons
(F)/Gerth (*) (F)
Elf Aquitaine (F)/ Polyimide Separation/prepurifi-
Akzo (NI)/ Twente cation of dry gases
University (NL)
Monsanto (USA) Asymmetric Treatment of

membranes in cracking gases for a
poly-sulphur, coated recovery of
with silicone hydrogen

Dow Chemical (USA)
Fluid System (USA)
Bend Research (USA) (On contract with the
EPA and the National
Science Foundation)
Water treatment

DDS (Denmark)/ Cellulose acetate

Degremont (F)

(*) Association between Total and IFP (Institut Frangais du
Pétrole) [French Institute of Petroleum].

Pressure from governments and the ecologists in the
main industrialized countries have compelled the
adoption of anti-pollution standards and have thus
re-awakened the interest of manufacturers to
develop de-pollution methods that are more
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satisfactory and especially less costly than filtration

by a special exhaust silencer. The different anti-pol-
lution techniques or innovations are summarized in

Table 12.

Table 12
Technique/ Environmental Anticipated
zlinnovation consequences deadline

Catalytic muffler

Reduced emissions

1989 to 1994

(all vehicles)
Ethanol/methanol Elimination of CO Already in
engine emissions partial use
Clean engine + low Reduced emissions 1995 — 2005
consumption vehicle
(3 17100 km).
Electric vehicle Total elimination of 2000 — 2010
emissions (urban/inter-
urban use)
Hydrogen-powered
vehicles
* Thermal engine Total elimination of Beyond
* Hydrogen-fuel battery emissions 2020-2030

Source: Sema Group Management Consultants.

Catalyst containers

The adoption of two directives by the Ministers for
the Environment of the 12 countries of the European
Community in 1988 should result in a considerable
reduction of pollution caused by cars run on petrol
and by heavy road vehicles with diesel engines.

The European standards and the effective dates of
these directives vary depending on the cubic
capacity of the vehicles, but it is now established that

the triple-bed catalyst containers will be generalized
much faster than scheduled for all vehicles.

There are in fact two main types of catalyst con-
tainers;

e double-bed catalyst containers

e triple-bed catalyst containers which eliminate the
three pollutants: CO, NO, and hydrocarbons

(with a fuel-injection engine of course).

The main manufacturers of catalyst containers plan
to increase their production programmes and their
investments to keep abreast with the sizeable growth
of the markets, both in Europe (EC and non-EC)
and the United States, where standards require
three-channel silencers for all cubic capacities.

Every year, more than 10 million new cars will have
to be equipped with a catalyst container or equi-
valent system.

The clean engine

The generalization of unleaded petrol is forcing car
makers to think about new engines: the drop of the
octane index from 98 to 95 requires accompanying
reductions of composition rates and increases of
cubic capacity to compensate for the loss in power.
Nevertheless, this requires that more expensive
materials be used, especially for the valves.

Most engine specialists at the major car manufac-
turers are working without interruption on a new
generation of lean-mixture engines to be able to sat-
isfy the new standards. In these types of engines,
electronic injection systems will increasingly replace
carburettors, because they provide accurate control
of combustion.

Table 13

Cubic capacity (litre) < 1.4 14to 2 > 2
Maximum emission levels (1)

* COz 45 then 30 30 25
*HC + NO, 15 then 8 8 6.5
* NOy 6 then 0 35
Effective dates

* New cars 01.10.91 then 01.10.93 01.10.93 01.10.89
* New models 01.10.90 then 01.10.92 01.10.91 01.10.88

Type of anti-pollution equipment

Catalytic muffler or use of weak mixture fuel

Electronic control of air inlet +
catalytic muffler

() Maximum quantity of toxic substances registered during a test conducted on a roller testing bench on an overall distance of 4 052 km

for 195 seconds.

Source: EEC, Luxembourg Compromise, 1988.
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Ethanol/methanol engines

Methanol is a possible replacement fuel for petrol
because it has a certain number of advantages such
as:

e good compatibility with fuels currently in use with
respect to performance (pure or mixture);

e its production is possible, indeed well mastered.

Table 14
Impregnators Monoliths Casing and
assemblers
* Degussa (FRG) * NGK (Japan) * AG Rochester

* Johnson Matthey * Corning Glass General Motors

(GB) (USA) (Europe/USA)
* Allied Signal (USA) * ECIA
* Englehard (FRQ) (Peugeot/F)
* Wimetal
(Gillet/USA)

Ethanol could also be.used to a lesser degree in cer-
tain countries, pure or in a mixture, because it is easy
to obtain, especially through biomass processes, but
the production cost continues to be too high despite
recent improvements.

The electric vehicle

Most major car manufacturers have launched
research and development programmes concerning
electric vehicles which have a plethora of advantages
and weaknesses as outlined in Table 15. The market
for this type of vehicle is very promising for urban/
inter-city use with a view to 2000-2010, provided cost
problems are solved.

The hydrogen vehicle

Hydrogen, used as a substitute fuel for petrol and
other substitute fuels (gasoil, LPG, methanol/
ethanol) is characterized by:

e higher thermal yield at a low rate of polluting
exhaust emissions;

e technical conditions of distribution and storage
that have not been completely solved yet, and not
very cost competitive at present in relation to, in
particular, an electric engine with accumulator.

Consequently, the actual emergence of the hydrogen
engine remains uncertain. Nevertheless, certain pro-
grammes are under way:

e a joint project by CEA and Renault in which EDF
and Mercedes are showing interest;

o the Daimler-Benz (see chapter on hydrogen) and
PSA projects.

A European programme is being created to har-
monize all of these research efforts.

Table 15

Advantages and drawbacks depending on the type
of feed

Advantages Drawbacks

Accumulators Fuel batteries

* Runs smoothlyand  * Expensive and * Numerous

very quietly heavy problems persist,
* Very low exhaust * Limited autonomy  though progress
emissions * Recharging under way

* Instant start and
acceleration

* Easy to drive

* Completely free of all
the usual petrol
engine problems:
pinking, evaporation

points needed

Clean products and substitution policies

Clean products and the accompanying substitution
policies are changing the technological systems and
strategic positioning of the industrial protagonists.

The Task Force on Clean Technologies of the
French Ministry of the Environment defines an
‘eco-product’ or a ‘clean product’ as ‘a product
which respects the environment during its produc-
tion, consumption and disposal after use’.

Essential criteria which make up the profile of a
clean product and which are part of its ecological
balance sheet include:

e Criteria for the elimination of nuisances:
— water, air and soil pollution,
— noise and other nuisances,

— waste production.

o Criteria for the conservation of natural resources:
— consumption of raw materials and energy,

— durability of the product.
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e Danger criteria:

— job safety,
— reliability.

e More general criteria linked to the quality of life:
— saving of time,
— appearance,

— easy to use.

The Federal Republic of Germany was the first
country to develop ecological products under the
‘Blue Angel’ label which covers some 30 000 prod-
ucts.

In the Federal Republic of Germany, consumers are
asking increasingly that a product be ‘ecological’
before they decide to buy it. Manufacturers are reac-
ting to this trend through commercial ads which
_emphasize such criteria more than the price, design
or quality.

Other countries have also created such an ecological
label, i.e. Canada, Sweden, Norway, Finland, Den-
mark and Japan.

An ‘Eco-product Prize’ was created at the European
level and awarded in 1988 to the first battery in the
world without any mercury whatsoever.

Table 16
‘Towards a better environment prize’

Winner: ‘Green power’ battery, marketed under the Wonder
and Mazda brands; manufactured by the Cipel/Wonder group.

Innovative advantages

Mercury (previously used in all batteries) is replaced by Forafac
1110, a product with very low toxicity for marine and non bio-accu-
mulable life. A patent application has been filed for this innovation
at world level.

The positioning of the product on the market (price, performance,
stress of its non-polluting nature) is indicative of the will to antici-
pate the requirements of public authorities and of consumers with
regard to environmental protection.

The stakes for the environment are high: the quantity of mercury
contained in batteries sold in France is estimated at 54 tonnes /
year.

The most useful category among clean products
which is the subject of major research efforts con-
cerns  substitutes for toxic products (e.g.
organo-halogens, heavy metals, various carcinogenic
products).

Recent examples listed below show that, in addition
to advantages regarding nuisances, these substitution
policies can lead to important innovations.

Substitution of asbestos

The extremely toxic properties of asbestos have lead
industrialized countries to take strict measures con-
cerning its extraction and use (EC directive: 0.1
mg/m3, effective on 1 January 1987).

More than 10 years of intensive research have led to
the development of numerous substitution products:

e graphite fibres
e carbon fibres
e glass fibres

e aramid

e PBI

e PTFE

e ceramics

e mica.

Taken separately, none of these products attains the
performance level of asbestos, but equal and even
superior properties can be obtained by combining
two or three of these materials. Between 1973 and
1985, asbestos consumption dropped from 795 000
to 155000 tonnes in the United States, while in
Europe (excluding Scandinavia) it dropped from
991 000 tonnes in 1976 to 478 000 tonnes in 1984.

The example of protective clothing

The need to replace asbestos in protective clothing
contributed to the development of high-efficiency
textile fibres. PBI (Polybenzimidazole), a fireproof
organic fibre, developed for space exploration, can
obtain the same protection effect as asbestos, but
with 50% less weight. Moreover, this fibre has an
extraordinarily high insulating effect. Its textile
structure is preserved, even during contact with
flames, without becoming fragile or any consider-
able loss of resistance. Furthermore, PBI absorbs
more humidity, like cotton for example, and this
leads to interesting physiological properties.

For high levels of heat protection, aluminized glass
fibres are being used more and more in complexes
with fire-resistant fabrics.

CFCs and their substitutes

The so-called ‘ozone hole’ above the Antarctic has
led industrialized countries to take a number of
measures:
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o the Vienna Convention signed by 28 countries in

1985 within the framework of the United Nations
Environment Programme (UNEP);

e the Montreal Protocol relative to substances
which harm the ozone layer signed in 1987, aimed
at reducing the consumption of certain CFCs.

The main measures of the protocol are as follows:

e industrialized countries agree not to increase their
consumption of CFCs until 1989, and then to
reduce it by 20% by 1993, and by half by 1998;
certain trade unions have adopted stricter policies
than those set out in the Montreal Protocol. The
Federation Europeenne des Fabricants d’aérosols
for instance has decided to reduce by 90% the
amount of CFCs in aerosols by January 1991;

e developing countries are granted a period of 10
years to conform to this reduction programme,
provided their annual consumption does not
exceed 0.3 kg/inhabitant. They are thus allowed
to continue increasing their consumption until
they reach this level.

Figure 6

The world market of CFCs in 1988

1.2 million tonnes/year

Source: Estimates Sema Group.

Given the considerable tonnage of CFCs produced
and consumed every year in the world (more than 1
million tonnes), and the deterioration in the ozone
layer, the stakes for current substitutes to CFCs are
high.

Most of the CFC substitutes are HCFCs, which do
not contain the hazard of chlorine for the strato-

sphere; being much less stable than CFCs, they
decompose at low altitudes.

Table 17
CFC consumption by principal application in the
major industrialized countries, 1988 ()

USA and Japan EC
(%) Canada
Expansion agents 20 20 25
Freezing agents 45 30 20
Aerosols 1 15 40
Solvents 15 34 10
Other ) 19 1 5
Total 100 100 100

(1) Estimated.
Source: Sema Group Management Consultants.

The CFC markets

Of the 1.2 million tonnes of CFCs consumed every
year in the world, the incriminated products repre-
sent about 970 000, i.e. 80%. These are essentially
CFC 11, 12, 113, 114 and 115, all of which concern
the following applications:

e insulation, where CFCs are used as inflating
agents (in particular in rigid polyurethane foam);

e cold, as a refrigeration agent;
e solvents;
e aerosols.

The use of CFCs varies widely depending on the
main industrialized areas:

e in Europe, it is primarily used as an aerosol agent;
e in the USA and Japan, most tonnage is used for

refrigeration.

The main producers of CFCs

The main producers of CFCs in the world include
Dupont, with 25% of the world capacity, then
Atochem, Penwalt, Allied and ICIL.

Table 18

Main CFC manufacturers in the world
USA Europe Japan
Du Pont Co. Atochem (France) Daikin
Pennwalt Corp. ICI (United Kingdom) Asahi Glass
Allied Signal Kali Chemie (FRG)
Racon Akzo (NL) ’

Montedison (ltaly)
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Table 19
Main possible CFC substitutes and their current applications

CFC used Possible Problems
at present substitutes posed
Insulation 1 141b Lower insulating capacity (- 10%)
(hard polyurethane foam) 123
Cold
Large air-conditioning 11 &12 22 Redesign of installations
Ammoniac Toxicity
Household air-conditioning 12 & 22 22 Redesign of installations
134a Reforming of lubricating oil
Cold chain (household refrigerator) 12 134a
Solvent
Electronic 113 Mixture of 113 with other solvents Less efficient
Mechanic 113 Terpene Toxicity poliuting waste water
Alkaline Iye -
Aerosols 11 &12 DME Flammable
Butane, propane More expensive
22, 142b
Flexible foam 11 141b Twice as expensive
(furniture; automobile, etc.) CO, generated Hardening effect on the foam
in situ
Packaging 11 22, 142b Twice as expensive
(polystyrene expanded into sheets) Pentane

Source: Usine nouvelle.

The main substitutes for CFCs

There are already several substitutes for CFCs in use
today, in particular certain HCFCs which are at
pilot production stage, e.g.:

e HCFC 134, developed by Atochem and by
Dupont;

e HCFC 141 b, with certain pilot production runs
getting under way;

e HCFC 142 b, already industrially available, in
particular from Atochem;

e HCFC 22.
Table 20
Use of mercury in alkaline battery production
(%o of weight) 1984 1986 1988 1990 1992
Major European
battery manufacturers 1 0.5 0.025-0.15 0.025 0.025
Europile forecast (1) 1 0.5 0.3 0.1 0.025
EC Directive N/A  N/A N/A 0.1 0.025

(1) Using Europile’s figures for major European battery manufac-
turers.

Source: Sema Group Management Consultants.

The large-scale marketing of substitutes can be
envisaged before the years 1995-2000.

In order to accelerate the process of developing and
putting on the market new products, the 14 largest
producers of CFCs in the world have set up an
annual programme, ‘Programme for alternative fluo-
rocarbon toxicity testing’ (PAFTT), launched in
1987.

The elimination of mercury in saline and
alkaline batteries

Two years ago, a major European manufacturer of
batteries eliminated mercury completely from its
saline batteries and reduced the rate of mercury by a
factor of four in its alkaline batteries (0.25% only of
the weight of the battery as opposed to 1% pre-
viously). Mercury is replaced by an organic com-
pound, perfluorpolyethoxide, a totally harmless
product to humans.

The product lines of several manufacturers today
include alkaline batteries with a mercury content
below 0.025% or even 0%.
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Figure 7

improvement of the performance of the LR6 Ucar alkaline battery in flash tests
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Table 21
Comparison of average cadmium content, 1986

Natural Domestic Waste

soil waste gases (1)

Cadmium content (ppm) 0.1 20 2 000
Enrichment factor * 200 20 000

(1) Gases from combustion.
* Not applicable.

Source: H.Vogg, H. Braun, M. Metzger, J. Schneider. Waste Man-
agement and Research (1986).

Research efforts to reduce the mercury content of
alkaline batteries have achieved consequential tech-
nological progress:

e considerable improvements in battery perform-
ance: capacity, conservation, resistance to leaks
(see Figure 7);

e improvements in the design of batteries and the
use of more efficient raw materials;

e better understanding of chemical and electro-
mechanical phenomena.

The new processes or products born from
the fight against pollution by cadmium

Present in excessive content levels in the natural
environment, cadmium accumulates in living organ-
isms, and threatens — through the food chain —
human health (serious, terminal effects: kidney dis-
orders, etc.).

The fight against pollution by cadmium has been
made particularly difficult due to the fact that it is:

e a multi-environment pollution: in the soil, the air
and the water;
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Figure 8
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Source: Sema Group.
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e a multi-source pollution: batteries, plastic addi-
tives, phosphate fertilizers, etc.

In addition, a cadmium concentration effect is
observed in the waste destruction chain, leading to
emissions (usually near urban centres) of incinera-
tion fumes with a cadmium content of 20 000 ppm
more than that encountered in soils.

Cadmium consumption amounts to about 18 000
tonnes worldwide (industrial uses apart from phos-
phate fertilizers).

Rechargeable cadmium-nickel (car) batteries con-
stitute henceforth the biggest consumption segment
of cadmium in the world (about 50%). With the
extremely fast development of mini-batteries for
video, gardening equipment etc., this segment will
become largely predominant in the medium term.

Pollution by cadmium from industry

R&D efforts aimed at reducing pollution by cad-
mium from industry are carried out in two ways:

e the development of substitution products (or pro-
cesses)

Figure 9

Old production method

Electronic j-Covered

Source: Réunion Technologies Propres — France.

Replacing electronic cadmium plating by a vaccum
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e the maximization of recycling.

Cadmium plating is the most typical example where
regulations have contributed to the emergence of
new, less polluting processes. Intensive research
efforts waged for several years now have led to the
development of:

Table 22
World consumption of refined cadmium
(tonnes) 1986 1987
Europe 6 654 7 055
Africa 18 18
Asia 2610 2959
America 5713 5417
Australia 90 90
World total 15 085 15 538

Source: World Bureau of Metals Statistics.

o cadmium substitute metals: zinc, silver;
e clean technologies using vacuum plating.
The main consequences of these developments are:

e a reduction in the cost price of about 30% in rela-
tion to competing technologies;

Figure 10

Structure of European models by
type of application

Air

e improvement in the quality and precision of the
treatments.

The advantages of vacuum surface treatments enable
us to predict an extremely important development of
these techniques in the fields of:

e self-corrosion;

e self-wear;

e improved appearance.

Table 23
Substitution Recycling
Cadmium plating (of metals) X X
Rechargeable accumulators X
Pigments X
Stabilizers X

Cadmium recycling technologies exist for cadmium-
nickel batteries and (car) batteries, and research
efforts are focused mainly on increasing the yield of
used batteries.

Nevertheless, many laboratories are working on new
types of rechargeable, more efficient batteries:
nickel-hydrides, manganese-lithium, sodium-sulphur
— which, in the medium term, could replace cad-
mium-nickel batteries for certain applications.

For cadmium-based pigments (colouring of glass
and plastic) and cadmium-based stabilizers (stabiliz-
ation of plastics), most consumer companies are pur-
suing an active policy of abandoning cadmium for
substitute products:

e pigments: titanium dioxide, organic pigments;
e stabilizers: barium-zinc, calcium-zinc compounds.
Thus, with regard to PVC in Europe, 7% of cadmium
has been replaced by other additives since 1981.

Table 24

National programmes for limiting the use of cadmium

Countries with strict regulations for fertilizers:
Japan, Finland, Austria

Countries where manufacturers or importers have to declare the
cadmium content in fertilizers:
Federal Republic of Germany

Regulations relative to cadmium not applied to fertilizers:
Sweden, Denmark, Switzerland, the Netherlands

Pollution by cadmium in phosphate fertilizers

In 1987, the Commission of the European Com-
munities approved a new action programme aimed
at reducing pollution by cadmium, especially in fer-
tilizers. Nevertheless, no maximum cadmium con-
tent in phosphates was established.

By comparison with the years 1982-84, there is a
noticeable change in attitude, as several Member
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Figure 11
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States are henceforth applying limitation pro-
grammes.

Table 25
Cadmium content in the main phosphates

Country Source Cadmium Average

content in ppm content
USSR Kola 1 0.3
USA Florida 3-12 7
USA Carolina 36
Israel Oron 3
Israel Nahan Zin 19-21 20
Morocco Khouribga 1-17 12
Morocco Joussoufia 4
Algeria Algiers 23
Western Sahara Bucraa 43
Tunisia Cafsa 55-57 56
Togo Togo 38-60 53
Senegal Taiba 68-100 84

Source: Fertilizer Review.

As a result of this limitation, certain phosphate-pro-
ducing countries have launched major research pro-
grammes aimed at reducing the cadmium content in
phosphates (in particular phosphates in West Africa,
where the content can reach 80 ppm) (Table 25).

Several industrial processes have been defined and
tested (Chemische Fabrik Budenheim — FR of Ger-

many). The most promising results are obtained by
purifying phosphoric acid, a by-product of natural
phosphates, which is the basic product of most phos-
phate fertilizers. The cadmium content in phosphoric
acid is precipitated by a specific chemical agent and
then filtered. The processes tested at present at the
pilot stage reduce the cadmium content in phos-
phoric acid by a factor of four, but at too high a cost
still. Continued efforts in this direction should lead
to economically competitive processes in the short
term.

Filter cloths

Current uses of filter cloths

Filter cloth (woven or non woven) is used in several
pollutant separation technologies and in numerous
clean processes:

e Air and gas filtration: to stop solid particles sus-
pended in gases; a separation and depollution
function (for example, black coal production,
ceramic industries, steel, cement, etc.).

e Wet filtration: separation of solid particles from
the liquid medium so as to collect the liquid or the
solid (chemical industry, beer, wine industries,
etc.).
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o Dry filtration: elimination of foreign particles in a
powder (e.g. mill operation, food industries, etc.).

The characteristics of the cloths depend on:
o the type of equipment used;

e the characteristics of the liquid to be filtered
(temperature, chemical nature, pressure, etc.);

o the characteristics of the filtration planned.

Concentrated mainly in Germany (30 to 40%), the
European market concerns primarily wet filtration
applications (Figures 10 and 11).

European products and main producers

There are two types of manufactured cloths: non-
woven and woven, chiefly in polyester, polypro-
pylene and polyamide.

Table 26 .
Characteristics of the main types of fabrics
Products

Type of fabric Weight

Non-woven 350-650 * Needled felt, currently used in
all materials, from
polypropylene to nomex (high
temperature applications)

200-350 * (Polypropylene and nylon)
canvas used for applications
such as silk screen, dry
filtration, etc.

Twill, satin (polyester and

polypropylene) for 50%

Woven fabrics
* monofilaments

300-500 Twill, satin for 50% used

essentially for wet filtration

* multifilaments

The main European manufacturers are situated in
Germany, Switzerland and France.

Research and development in the
environment field in Europe

The European research and development pro-
grammes are being increasingly worked out on a
Community base or by and between multinational
industrial partnerships.

The research action of the EC for the 1989-92 period
on the environment shortly to be organized will be
centered on two programmes:

e STEP (Science and technology for the protection
of the environment): ECU 75 million;

Table 27
List of topics of the Eureka programme

Topics Countries

Euroenviron

Development of a wide range of Denmark, Finland, italy,
technologies and processes aimed Norway, Sweden, Switzerland,
at solving a part of the main FRG, Netherlands, Spain
European environment problems

Clear water
Improve aquatic environment
Reduce poliution in the Rhine

Netherlands, Belgium

Design and manufacture France, Denmark
ultrafiltration membranes for water

treatmen_t

System ZEOL

Purify gaseous and liquid industrial France, Sweden, FRG
effluents by the displacement of

organic constituents

Eurotrac
Trace the development of
tropospheric pollutants

France, FRG

Formentor

Control and analysis expert system France, Norway
used in industrial safety

applications

AMR

Development of a system of
intervention robots in case of
natural or industrial accidents

Spain, France, Italy

Eurockscana

New geophysical methods for the Austria, FRG
underground storage of dangerous

wastes: electronic control

e Epoch (European programme on climatology and
natural hazards): ECU 40 million.

The previous section of the STEP programme just
completed comprised the following aspects and bud-
gets (in ECU):

e environment and health: 5 million;

e assessment of risks linked to chemical products: 7
million;

e soil and underground water protection: 6 million;
e research on ecosystems: 11 million;

e technology and protection of the environment: 6
million;

e major technological risks and fire safety: 3 mil-
lion;

e protection and preservation of European cultural
heritage: 1 million.
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Table 28
European environment patents, 1986
Breakdown by type of pollution control affected

Total Air Liquids Solids
EC 510 182 217 112
Belgium 3 0 1 2
Denmark 19 6 8 5
FR of Germany 309 139 110 60
Greece 0 0 0 0
Spain 16 8 6 2
France 62 7 25 30
Ireland 4 0 3 1
Italy 11 2 7 2
Luxembourg 1 1 0 0
Netheriands 23 2 18 3
Portugal 0 0 0 0
United Kingdom 62 16 39 7
USA 257 79 107 71
Japan 109 44 38 27
Australia 40 12 11 17
Switzerland 20 8 11 1
Rest of the world 115 28 59 28
Total 1051 352 443 256

Source: Denwert/INPI data base.

These programmes aim to harmonize and coordinate
national programmes by emphasizing stricter stan-
dards, pollution and risk prevention policies, and
assistance in making decisions about environment
policies when scientific balance sheets are not avail-
able.

Furthermore, the Eureka programme where non-EC
European countries are also involved, is a major
part of the industrial actions in the environment
field.

Patent applications constitute a good indicator of the
result of research programmes. Statistics on valid
patent applications in Europe in the environment
field reveal a widely divergent situation depending
on the applicant’s country of origin:

e companies in non-EC countries apply for more
patents in Europe than EC companies, particu-
larly as regards the fight against air and water pol-
lution.

Table 29
Pollution-control investment as a percentage
of all investment, by industrial sector

(%) FRG 1986 NL 1986 Japan 1988 USA 1987
Electricity, gas, heating and water 18.9 88 5.8 N/A
Mining 18.3 21 6.2 20
Paper 111 28 3.0 5.0
Steel 1.1 27 27 113
Refining 10.0 22.2 1.1 70
Chemical industry 94 35 1.3 5.2
Metals, first processing 8.3 2.0 1.1 10.6
Foundries 75 N/A N/A N/A
Mineral processing 5.9 27 N/A N/A
Leather 43 49 N/A N/A
Motor vehicles 33 2 1.0 3.0
Food 28 1.8 N/A 25
Textile 26 7 22 1.8
Printing 1.7 A N/A N/A
Mechanical engineering 13 50 7 N/A
Electrical/electronic engineering 1.2 3 1.3 1.8
Construction 1.1 1.8 1.6 N/A
Machine tools 9 4 7.0 7

Source: Sema Group 89, Statistisches Bundesamt — FRG, Centraal Bureau Voor de Statatistiek — NL, US Department of Commerce,

Environment Agency — Japan.

130

PANORAMA OF EC INDUSTRY e 1990



Table 30
Japanese environmental protection expenditure

(million ECU) 1973 1974 1975 1976 1977 1978 1979 1980
All industries 1 626 2639 2 596 2 361 1326 1222 965 993
% of total investment 106 15.6 17.7 135 7.2 55 45 39
(million ECU) 1981 1982 1982 1983 1984 1985 1986 1988
All industries 1645 1854 2148 1857 2031 1619 1505 1752
% of total investment 48 5.1 6.4 45 49 36 35 3.6

Source: SMC 1989,

e in the EC, the Federal Republic of Germany

occupies a predominant position by contributing
60% of the patent applications.

It is followed by France and the United Kingdom
with 12% each.

e the technological leadership of the Federal
Republic of Germany, particularly confirmed in
air treatment, seems to result from the German
lead in this area (regulation and development of
markets), linked to its choice of the coal system.
On the other hand, French industries are less
favourable to the development of technologies for
the fight against air pollution because they have
opted for the nuclear electric power system.

The costs of environmental protection in
industry

The ‘paying’ sectors are the same in most countries.

Whatever the geographic areas concerned, the sec-
tors which allocate a large part of their investments
are usually the same, though data should be consoli-
dated over several years in order to obtain an objec-
tive vision of outlays.

The sectors which allocate an important share of
their investments to environmental protection —
about or over 10% — include:

o the energy sector (electricity and petroleum);
e the pulp/paper/cardboard industry;
e steel/metallurgy/initial metal processing;

e the chemical industry.

Several other sectors which make a significant effort
— more than 3% of their total investment — are:

e the leather industry;

e the food industries;

e the textile industry;

e the automobile industry.

The investment effort for environmental protection
has been made at different periods, depending on
the country.

A comparison of recent data relative to investments
for environmental protection in several countries
shows that Japan invests little in this field.

This contrasts with the image the Japanese projéct
abroad. But, it should be pointed out that the period
of heavy investments antedates the stricter environ-
mental standards in Europe and the United States.

Although Japanese industry appears to enjoy a more
competitive position today because of smaller invest-
ments in this field, it is probably because it was able
to make the necessary investments earlier than its
competitors, at least in certain sectors.

Sema Group Management Consultants

Address: 10, Place de Catalogne, F-75680 Paris Cedex 14
Tel: (33 1) 13 20 12 12; Telefax: (33 1) 43 20 58 82; Telex:
306103 F
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THE ENVIRONMENTAL SERVICES INDUSTRY

Summary

The notion of the environmental services industry was
devised in the 1970s. Although an exact definition for
the term is still being debated, it is generally accepted
that the environmental services industry encompasses
the production of goods and services capable of
measuring, preventing, limiting or correcting environ-
mental damage, such as the pollution of water, air,
natural habitats, as well as waste and noise-related
problems.

Table 1 indicates the chief technological fields and
activities covered by the environmental services
industry. The sector goes beyond industrial activities
and includes the engineering, construction and man-
agement services necessary for the setting up and oper-
ation of environmental protection infrastructures and
installations. The sector serves a varied clientele,
including businesses, public authorities and house-
holds, among others. This chapter describes the cur-
rent situation in the EC’s environmental services
industry, and discusses likely future trends.

Table 1
The environmental services industry: technology
and activitles

Technological fields:
® Measurement and analysis technology applied to the

environment.

o Technology to substitute some products by less poliutant
materials in the production processes and in the goods
themselves

o Clean or integrated technology: optimization of existing
processes, in-house recycling, newer, cleaner production
processes, design of products that can be recycled more easily,
or eliminated

e Recycling technology

o End of pipe or add-on effluent treatment technologies,
remediation technologies

Activities:

o Engineering, design, planning

Manufacturing of equipment

Construction of plants and installation of equipment
Management and maintenance

Regulation and control

Current situation

A nascent sector

Although the sector was created only recently, many
of the players that contributed to its birth have been

around for a long time. These firms were previously
active in other economic sectors, such as mechanical
engineering, chemistry, construction, instrumenta-
tion, urban services, etc. Some are still well
implanted on their market of origin, but are giving
greater priority to meet demands for environmental
protection and are creating specialized departments,
new subsidiaries or are simply taking a new posture
without changing their structure. Moreover, new
businesses have joined the sector. In the Federal
Republic of Germany, for example, 48% of the arri-
vals in the sector in the 1980s are new businesses
(IFO Institute).

Table 2 offers estimates of the number of businesses
in four countries. Quantitative comparisons among
the countries are difficult because the notion of
‘clean technology’ is not an absolute one, but rather
the result of a number of criteria that vary from one
survey to another. In addition, the supply of envi-
ronmental technology and services is covered by pri-
vate businesses, public enterprises, etc. that also vary
from country to country. Lastly, some services are
supplied by the final consumer himself in pro-
portions that vary as well. Such services include
in-house industrial engineering, direct management
by municipalities of pollution control equipment,
etc.

One general observation is that Europe’s environ-
mental services industry has not reached a high level
of concentration. Given the large number of com-
panies active in the water, waste and construction
businesses, several thousand players are involved in
this sector.

The prospects are enormous but demand in the
medium term is uncertain because it is tied to pol-
itical decisions on the environment. Markets often
follow in the footsteps of measures and legislation
that leads to investment in environmental protection.
Their life span is therefore short and does not exceed
several years, after which investments in environ-
mental protection stabilize at a ‘replacement’ level.
As a result, many businesses hesitate to focus on this
market segment. The environmental services
industry also has a large number of small and
medium-sized businesses, agents whose activity in
the sector is cyclical, and businesses that view the
environmental services industry as a secondary con-
cern. Only a small number of businesses have a solid
foothold in the sector and are capable of developing
long-term strategies.
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Among these, however, are equipment manufac-
turers who, thanks to internal growth or acquisitions,
have diversified to additional areas, such as air or
water pollution, or waste disposal among others, and
whose market can follow changes in environmental
regulations. Deutsche Babcock, the current German
leader, is in this category (environment turnover in
1988: ECU 650 million).

Table 2
Number of companies (excepting public companies
managing water and waste disposal)

FRG 4000 (1)
United Kingdom - 1500 (2)
Denmark 400 (3)
Italy 2300 (4)
Sources: (1) IFO Institute (chemical companies and construction

companies excluded).
(2) Ecotec-ENDS Report.
(3) Metalarbejforbund.
(4) Censis.

Important service businesses have managed to gain a
solid national position in France, one of the few
European countries where water and waste services
were privatized a long time ago. The main French
firms are Générale des Eaux (environment turnover
in 1988: ECU 2.8 billion) and Lyonnaise des Eaux
(environment turnover in 1988: ECU 1.4 billion).

Engineering businesses that focus on water, emission
treatment, the elimination of waste or noise pollu-
tion also belong to the core group of environmental
services industries that are found in most EC
Member States. The biggest Danish firm in water
treatment, I. Kruger (turnover in 1988: ECU 85 mil-
lion) is but one example.

Grouped around this core of businesses are chem-
istry, construction and industrial giants. Their posi-
tion in the environmental services industry is gener-
ally not extensive, but they stand to get bigger
through takeovers. By way of example, all the
leading European construction companies have
acquired an environment division in recent years:
Focsa, No 3 in Spain, is today the leader in the waste
sector; Holzmann, No 1 in Germany; Bouygues, No
1 in France; and Wimpey, No 3 in the UK.

Some examples of industrial groups involved in
developing environmental activities are ABB, a
result of the merger of ASEA and Brown Boveri,
which employs 180 000 workers, has an ECU 1 bil-
lion R&D budget and recorded 13% of its turnover
in environmental activities in 1986; and RWE
(Rheinische Westfalische Elektrizititswerke), the

biggest supplier of electricity in the Federal Republic
of Germany.

Table 3 indicates the share that integrated techno-
logies, i.e. clean technology, processes using less pol-
luting materials, recycling and recovery systems,
have in investment in pollution control activities for
three countries. The figures are representative of the
EC as a whole. They reveal that the overwhelming
majority of environmental protection investment is
made in end-of-pipe processes. This imbalance raises
problems for the environment. The integrated pro-
cesses mentioned above have the advantage of
generating less pollution, while end-of-pipe pro-
cesses only reduce emissions or transform them into
waste that is more easily managed. The latter pro-
cedures have to have a high performance level to be
truly efficient.

Table 3
Share of integrated technology in pollution control
investments
Belgium 20% (1)
FRG 18% (2)
France 13% (3)
Sources: (1) Interenvironnement Wallonie (Flanders excluded)

1988.
(2) IFO Institute (private investments only).
(3) Ministry of the Environment — 1987.

Uneven potential in the EC

Despite difficulties in gathering reliable data that
may be compared on the EC level, several estimates
on the size of the environmental services market
have been published recently. Table 4 indicates the
wide gaps among the countries. We see that the
German market is larger than the French and UK
markets put together, and 50 to 100 times larger than
the Greek, Irish and Portuguese markets. A com-
parative study of investment and operating costs in
Western European markets confirms this hypothesis.
The Federal Republic of Germany accounts for 40%
of the total and is ahead of France at 15%, the UK at
11%, Italy at 9% and the Netherlands at 5% (HKU).

Table 4 also indicates that the gaps are not only the
result of differences in population size and levels of
economic activity. They also reflect uneven environ-
mental policies. Demand comes mainly from public
firms and bodies for whom environmental techno-
logies and services are primarily seen from the cost
standpoint. Past experience shows that in all coun-
tries demand mainly depends on regulations or
economic incentives. By way of example, the EC
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directive on large combustion installations created a
demand for flue gas desulphurization and denitrifi-
cation. Such a market was previously limited
because the compulsory regulations did not exist in
most EC Member States. The only products that are
not bound by this rule are the so-called ecological
products for which the final consumer can express a
preference, and certain integrated technologies that
are able to increase productivity in businesses.

Moreover, differences in levels of technological
competence among countries can also be linked to
the degree of priority given to environmental ser-
vices policies. A recent study on the United
Kingdom points out that the current lag in UK firms
in becoming active in the business of flue gas desul-
phurization and anaerobic digestion of effluent is
directly linked to delays in the implementation of
measures dealing with acid emissions and a lack of
regulations on the discharge of liquid waste (Ecotec).
Similar examples could be found in most countries.

In Germany and the Netherlands, for example, sev-
eral factors came together in the 1980s to boost inno-
vation and the development of a series of environ-
mental services industries. These factors are the swift
adoption of new standards, a sharp increase in
public spending on research and development and
more aggressive strategies on the part of large groups
on the environment market.

Differences at the national level

Table 5 gives an overview of five countries and the
structural characteristics of their environmental ser-

vices sector. The comparison shows different levels
of concentration, diversification, vertical integration
of operations, engineering, manufacturing equip-
ment and construction, plus a varying balance bet-
ween the public and private sectors.

Table 6 shows in greater detail that, in the case of
water supply, the number, size and nature of the
entity serving a given market may vary a great deal.
The exceptional level of concentration in the UK
and the position of the private sector in France are
worthy of note. The gaps are expressed in terms of
financial might, technical capacity and the possi-
bility of economies of scale.

Although the public sector dominates water manage-
ment in most countries, it does not always do so in a
uniform fashion. In the UK, for example, the Water
Act of 1973 deprived towns of a large part of their
responsibilities, passing them on to agencies
entrusted with the management of the water cycle. In
the Federal Republic of Germany, municipal enter-
prises play a major role. In addition to water, they
often supply gas, electricity and urban heating.
Owing to public monopolies in the operation of ser-
vices, the vertical integration of the water industry is
far from complete in most countries. France, with
three large vertically integrated groups, is an excep-
tion.

In other areas of the services sector the public/pri-
vate balance has changed. Fifty per cent of house-
hold refuse collection in Germany is now handled by
private firms and several vertically integrated
groups, Sulo-Altvater for example, have been set up.

Table 4
Environmental services market, 1987

Environmental
expenditure (1)

Value Share of Share of Share of

(billion ECU) EC (%) GNP (2) population (2)

EC 39.8 100.0 100.0 100.0
Belgium 1.2 3.0 31 3.0
Denmark 0.8 20 2.3 1.6
FR of Germany 14.5 36.4 255 18.9
Greece 0.2 05 1.1 3.1
Spain 1.2 3.0 7.2 12.0
France 7.7 19.3 19.9 17.2
Ireland 0.2 05 0.7 1.1
ltaly 46 116 175 17.7
Luxembourg 0.0 0.0 0.1 0.1
Netherlands 20 5.0 48 45
Portugal 0.1 0.3 0.9 3.2
United Kingdom 6.8 171 17.0 17.6

(1) Estimate of national expenditure on air, water, refuse and noise.
(2) As a percentage of EC total; OECD figures.

Source: Données économiques de I'environnement — BIPE.

136

PANORAMA OF EC INDUSTRY e 1990



Table 5
The structure of environmental services industries

FRG United Kingdom Denmark Italy France
® Public/private balance Majority public Privatization under 100% public Majority public Majority private
(management equipment of 50/50 for MSW way
public entities) collection
@ Engineering (main structure)  Integrated Independent or Independent or Integrated Integrated groups

industrial groups  integrated

businesses with

operations and

integrated in of urban services

industrial groups

industrial groups

management
@ Diversification (water, air, Strong Weak Moderate Weak Moderate
waste) main equipment
suppliers
e Vertical integration In process In process Limited Limited Strong
® New entrants Electricity Construction Chemical groups  Construction Construction
distributors groups groups groups
chemical and Industrial cleaning State-owned
construction services groups
companies

Note: MSW = municipal solid wastes.
Source: Recherche développement international.

The engineering field has other national charac-
teristics and the role of independent engineers, sub-
sidiaries of groups and services supplied by public
bodies varies greatly from country to country. One
report underscores that the creation of the Water
Authorities has pushed out independent engineers
on the UK water market to the advantage of
in-house services (Select Committee on the Water
Industry). In Germany, engineering consultancies
are also having to deal with competition from
municipal enterprises and integrated engineering on

the part of industrial groups. The leaders in environ-
mental engineering are controlled by industrial
groups such as Metallgesellschaft (Liirgi) and
Hoechst (Uhde). In France the service groups have
several engineering subsidiaries, such as OTV (Gén-
érale des Eaux) and Degrémont (Lyonnaise des
Eaux).

The extent of internationalization

Available data show a high degree of internationali-
zation of the European environmental services

Table 6
Water supply, 1989

Population served

No of Average By private suppliers

suppliers per supplier (%) (V)

Belgium 165 60 000 4
Denmark (2) 3900 1 300 N/A
FR of Germany 6 700 9 100 2
Greece (2) 7 000 1400 N/A
Spain 7 800 5000 30
France 14 000 3 900 75
Italy 6 000 9 500 5
Netherlands (2) 85 170 000 N/A
United Kingdom (3) 45 1 260 000 21

() Only includes companies with private-sector majority ownership (excluding mixed companies with minority private ownership, public

suppliers operating under private status etc.).
(2) No absolute figures available, less than 5%.

(3) The figure for the percentage of population served will exceed 80% after the privatization of the 10 Water Authorities of England and

Wales (expected by the end of 1989).
Source: Recherche développement international.
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market. In 1984, exports accounted for 40.5% of the
German environment industry’s activities, up from
25.7% in 1980. Moreover, 92% of exporting firms in
the Federal Republic of Germany deal with the EC
(IFO Institute). According to a Danish study, 60% of
machine and electrical installations that are part of
pollution control plants in Denmark are imported
(Viemose & Spile). The figure is as high as 80% in the
case of pumps and air treatment installations.
Another study indicates that 33% of the capital of
businesses in the environment sector in the Wallonia
and Brussels regions is in the hands of foreign firms
(Interenvironnement Wallonie).

There are many similar examples indicating that in
several countries a significant share of the environ-
mental services industry is based on imported tech-
nology. An assessment of how the French market of
urban waste incineration has fared in the past two
years shows that 65% of the market is held by French
firms supplying Danish (Volund), German (Martin,
Deutsche Babcock) or Swiss (Von Roll) technology
under licence (RDI). In 1983 in Italy, 15 of the envi-
ronment sector’s biggest firms worked under a for-
eign licence (University of Pavia). A British study
shows that the UK relies almost exclusively on for-
eign technology for flue gas desulphurization
(Ecotec).

The internationalization process is also well
advanced in the operation of services. The leaders in
the UK (Biffa, Thames Water, etc.) and in France
(Générale des Eaux, Lyonnaise des Eaux, SAUR,
etc.) have conducted takeovers or have signed agree-
ments in several countries in the waste and water
sectors. German firms dealing with the collection of
waste, by contrast, won fewer foreign franchises.

European firms have gained a solid foothold outside
the EC as well. Table 7 shows that the share of work
abroad of the main European exporting firms in the
area of water engineering is proportionately larger

than that of their American or Japanese counter-
parts. Most of these exports are bound for non-EC

countries. In the field of operational services, French
and UK firms are well implanted in North America,
where a French company is in the number one posi-
tion in water supply and a UK company holds the
number four position in the collection and treatment
of waste.

Technology exports outside the EC are developing
fast in cases where environmental protection stan-
dards have already been introduced in the EC as a
whole or in some Member States, while other indus-
trialized countries are lagging behind. By way of
example, in the mid-1980s technology transfers be-

tween Europe and the United States were marked by
a change in US regulations. These new regulations
helped to bridge the gap in several areas where Euro-
pean countries had managed to forge ahead of the
United States. The introduction by the US Govern-
ment’s Environmental Protection Agency (EPA) of a
ban on the landfill of all untreated dangerous waste
by 1991 has increased transfers to the US of Euro-
pean processes for centralized industrial waste treat-
ment. One of the first technology transfers con-
cerned Danish technology developed at the Komu-
nekemi plant. The rapidly developing market of
household waste incineration was also soon to be
dominated by US licensees of European technology.

Table 7
Water engineering exports
Exports Exports

(%o turnover) 10 million USD
USA
Metcalf & Eddy 26% > 30
Camp Dresser & McKee
Dames & Moore 5-12% 10-20
CH2M Hill
Engineering Science 5-10% < 10
James Montgomery
FRG
GKW Consult 73% 10-20
Fitchner Consult 65% 30-50
German Water Engineers 92% 5-10
Netherlands
Nedeco 100% > 50
Euroconsult 100% 30-50
DHV 55% 30-50
France
Coyne & Bellier 70% 10-20
BCEOM 93% 30-50
Sogreah-Sogelerg 54% 30-50
United Kingdom
Ove Arup 41% 30-50
WS Atkins & Partners 42% 30-50
Binnie & Partners 84% 20-30
Italy
C. Lotti & Assoc. 70% 10-20
Japan
Nippon Koei 41% > 50
Pacific Consultants 40% > 50
Nihon Suido 10% 5-10

Source: Recherche Développement International based on ENR
data (1986).

Conversely, non-EC firms have set up in the EC. A
FAST study (Forecasting and assessment in science
and technology — Directorate-General for Science
and Research and Development, European Com-
mission) conducted in 1984 indicates that non-EC
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firms in the EC held 80% of the market in environ-
mental control instrumentation. In the area of air
and water treatment, US firms, such as Culligan and
Dresser, have had European subsidiaries for some
time. The flue gas denitrification example shows that
when Europe abandons the lead with regard to envi-
ronmental standards, then catches up with more
advanced countries, technological development
mostly relies on imported processes. Recently
adapted European NOy standards require the use of
catalytic reduction processes which had hitherto
been necessary only to meet Japanese standards. In
participation of, or in response to, these measures,
there was considerable growth in the number of
agreements between German and Japanese enter-
prises to buy Japanese processes.

Table 8
Flue gas denitrification — German licensees of
Japanese selective catalytic reduction processes
(situation at the beginning of 1985)

Licence owner Process

Deutsche Babcock Anlagen Kawasaki Heavy

Industries
Energie- und Mitsubishi Heavy
Verfahrenstechnik (EVT) Industries
Lentjes Babcock Hitachi KK

L & C. Steinmuller
Thyssen Engineering

Ishikawajima Harima Hl
Mitsubishi Heavy
Industries

Uhde Babcock Hitachi KK

Source: NO, symposium Karlsruhe 1985 (PB).

The North American leaders in the waste sector
(Waste Management, turnover: ECU 3 billion; and
Browning Ferris, turnover: ECU 2 billion) hold five
times more financial power than their European
counterparts and have acquired many firms in recent
years. Engineering firms specializing in the clean-up
of old pollution have, to a lesser extent, signed
cooperation agreements for the European market.

Outlook

The ups and downs of demand

In 1989 a number of articles appeared in the press on
the brilliant future of the environmental services
industries. Several studies offered optimistic projec-
tions for several segments of the market, predicting
50% growth in water treatment equipment for the
1987-97 period (F&S), a doubling or tripling for
some pollution control processes and an even
greater growth for CFC and battery substitutes by
the year 2000 (BIPE). A comprehensive study of

Western Europe’s environmental services market
predicts 66% growth for the 1987-2000 period,
during which the treatment and recycling of waste
will be the most dynamic sector (HKU).

In addition, several far-reaching plans to combat
pollution have been announced. The initial cost esti-
mates for the Bush administration’s programme to
curb air pollution in the USA amount to some ECU
19 billion over a 10-year period. In Europe, it has
been announced that ECU 10 to 15 billion, and 50
billion in the long term, will be spent on a Mediter-
ranean pollution abatement programme, to be
co-financed by the European Investment Bank and
the World Bank. Similar estimates have been made
for the Eastern European countries. In the EC,
national programmes to ensure compliance with EC
directives have been announced. For example, Spain
is spending ECU 1 billion and the UK ECU 1.6 bil-
lion to curb air pollution. In Denmark, the govern-
ment is spending ECU 2.5 billion to eliminate
nitrogen and phosphorus from wastewater.

All this seems to indicate that good prospects are in
store for the environmental services industry. Never-
theless, an analysis of the development possibilities
of the European environmental services industry
must consider the following, more complex, prob-
lems.

e In addition to announced intentions, the emer-
gence of new markets depends to a large extent on
how promptly regulations and administrative and
financial measures are taken by the authorities,
and implemented within each Member State. For
example, the rate at which EC directives are
adopted may remain slow owing to the com-
plexity of the negotiation process; it took five
years to devise, adopt and implement the directive
on large combustion plants. The same goes for
measures that must be taken in conjunction with
extensive national plans. The result is a staggering

over time of spending, which reduces the annual
volume of the markets concerned.

e New markets will not emerge alongside already
existing ones. They will replace them, at least in
part. Some European markets that are well ahead
in adopting and complying with environmental
protection standards have reached a peak. They
contributed to the environmental services
industry’s growth in the 1980s but in the 1990s will
undergo a downward trend. This will apply to the
sector dealing with emission treatment from large
plants in the Federal Republic of Germany. This
sector oversaw the proliferation of private sector
investment in air pollution control, which
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amounted to ECU 1 billion in 1984 and nearly

ECU 3 billion in 1986, according to the IFO
Institute. Today the sector has reached saturation.

e Notable differences in market shares among the

EC Member States are also an important con-
sideration (see Table 4). Consequently, even very
high growth rates in the peripheral regions of the
EC which have a large backlog of environmental
infrastructure would have no more than a slight
impact on the sector’s activity on the EC level.

These observations mainly concern new projects. By
contrast, the demand for operation and maintenance
services will surely grow, given the increased envi-
ronmental protection capital stock to be operated
and maintained. The European environmental ser-
vices industry will thus be dealing with a market
that, while subject to the ups and downs of regula-
tory measures, should grow over time, thanks to
public calls for greater environmental protection,
expansion in demand to new regions of the world
and an increased demand for services.

Integration of the European market

The environmental services industry, like any other
sector, is concerned by the creation of the single
European market. Changes in demand are expected
because environmental protection standards will
apply in a different fashion to trade and business,
sectoral distribution and to the volume of activity.
Moreover, environmental policies will be stepped up
through the Single Act which is introducing the prin-
ciple of preventive action, that of ‘the polluter pays’
principle and a high level of environmental protec-
tion (Articles 100a and 130r).

The structure of the EC’s environmental services
industry will become more concentrated and more
international. Two factors are expected to contribute
to this phenomenon. The first is the continued har-

monization of environmental standards and, sec-
ondly, the liberalization of public procurement. This
should not be viewed as a break with current prac-
tices but rather as an acceleration.

Three broad approaches are on the horizon that will
reinforce the position of leading firms. First, an
internationalization of the sector within the EC,
second, agreements with non-EC firms and, third, a
concentration of firms on the national level. Table 9
shows the diversity of agreements between EC firms
in the past two years. In addition, numerous subsi-
diaries were created and takeovers were abundant.

The proliferation of links with non-EC firms is con-
tinuing in the area of technology and services.
Cooperation agreements have been set up with US,
Japanese and non-EC European firms. Two recent
examples in the waste sector are the creation of a
British-Canadian-American group under Atwood
and Laidlow (the world’s third biggest group) and
the reinforcement of the position in Europe of the
world’s number one firm in waste, Waste Manage-
ment of the United States, which has recently con-
ducted takeovers in the Netherlands, Spain and in
Italy (Ecoservizi). The water management sector is
gradually opening up to Eastern European countries
and a joint venture has been set up between the Ita-
lian firm Acqua and the USSR.

Mergers on the national level are a generalized phe-
nomenon. In Denmark the third largest industrial
group, Danisco (turnover: ECU 1.6 billion) now
controls several companies in the environmental ser-
vices sector, including DDS (membranes and filtra-
tion) and Niro Atomizer (air treatment). In the UK a
vertical integration of the water industry has been
initiated. Thames Water (number one in supply) is
expected to take over Portals (engineering), and
Biwater (manufacture of equipment and engin-
eering) is expected to develop in the distribution
sector. In Germany vertical integration and diversifi-

Table 9
Agreements between European firms in 1988-89

Companies

Type of agreement

Area

Thames Water (UK) — Ansaldo (1) Joint venture
Walither (D) — Alsthom (F)

Kruger (DK) — Hélter (D)

DDS (DK) — Lyonnaise (F)

Biffa (UK) — Antwerp Waste Management (B)
Italgas (I) — Générale des Eaux (F)

TNEE (F) — Deutsche Babcock (D)
Lyonnaise (F) — Fiat Engineering (1)

ATV (E) — Northumbrian Water (UK)

Joint venture

Joint venture
Joint venture

Joint venture
Joint venture

Participation in a German company

Cooperation in R&D

Agreement/German licence

Environmental management

Emission treatment stationary sources
Air and water treatment

Water treatment

Urban waste disposal

Water treatment

Emission treatment (incineration fumes)
Water treatment

Water treatment

Source: Recherche développement international.
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cation are working hand in hand; Rethman, one of
the leaders in the German waste sector, is planning
on extending its activities to waste water.

Although it is clear that the EC’s environmental ser-
vices industry is going through a concentration and
internationalization trend, two factors will limit the
scope of this phenomenon. The first factor is that, in
response to the slow and difficult adoption and
implementation of uniform environmental protec-
tion standards in the EC, greater use will be made of
partial harmonization of and mutual recognition of
standards and the introduction of minimum stan-
dards. Such an approach is justifiable in light of the
diversity of environmental situations within the EC
but, on the other side of the coin, it will do little to
change the market’s dispersion in the area of pollu-
tion control.

The second factor is that public monopolies seri-
ously limit the extent to which public procurement
can be opened to competition, especially in the area
of services. 78% of household water supply is directly
managed by local authorities or contracted out to
public or semi-public enterprises, with a total
absence of competition. The corresponding figure
for wastewater is over 50%.

Management of local infrastructures

Some infrastructure categories are already well
developed in the EC. Table 10 shows, for example,
rates of link-up of households to water supply sys-
tems. This type of demand is increasingly placing the
emphasis on the operation, maintenance and mod-
ernization of existing installations rather than on
new installations. This trend is being reinforced in
the case of installations under the responsibility of
local authorities, owing to increasing problems of
deterioration.

Because of financial difficulties encountered by local
authorities, changes in management structures of

public installations have been underway since the
beginning of the 1980s. The water, wastewater and
waste sectors are the main sectors concerned.

An initial solution would be to create public bodies,
separate from municipalities, in order to ensure the
financial autonomy of services management. There
are many examples in the EC of bodies initially cre-
ated to furnish a local service that later expanded to
other markets, either directly or through engineering
firms controlled by them. This dynamic approach is
resulting in greater competition with the private
sector on non-EC markets.

The strategy of granting a franchise of a limited dur-
ation to a private operator, while the municipality
maintains ownership and supervision of the services
involved, is also on the upswing. For many coun-
tries, this means a break with traditions of public fin-
ancing and management of services. In the German
Land of Lower Saxony, for example, a dozen towns
decided in 1987 to entrust the management and
modernization of their waste water treatment plants
to the private sector for a 30-year period. This model
may serve as an example to other towns in Germany.
In France, Spain, Belgium and Italy this trend has
developed even further. The UK is on the verge of
embarking on the most radical privatization ever of
water by selling the Water Authorities to the private
sector.

The environmental services industry is currently
restructuring in order to adapt to these changes.
French firms have more experience than others in
private management of such services and are expan-
ding beyond France’s borders. At the beginning of
1989 their British subsidiaries in the water sector
served 6 million inhabitants. In Spain, they serve
nearly 10 million inhabitants, either directly or in
conjunction with local firms. The sector will soon be
more competitive when private groups arrive on UK
market and when service firms develop in other

Table 10
Population served by the basic water infrastructure (1)

Sewage disposal system

(%) Water distrib. network Waste water treatment plants
Belgium 97 55 24
Denmark 85 98 92
FR of Germany 96 90 80
Spain 95 90 35
France 97 92 59
Italy 88 56 26
Netherlands 99 100 100
United Kingdom 99 95 82

(1) Data relate to various years preceding 1984.
Source: European Water Pollution Control Federation — 1984.
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countries. Thames Water, with nearly 11.5 million
customers, is in a position similar to that of the top
two French firms.

In the waste sector, the development of public ser-
vice markets is also accompanied by the internation-
alization of the leading firms. Today, leadership is
shared among US, British and French firms.

Technological innovation

The range of technologies needed by the environ-
mental services industry is highly diversified and
ranges from mechanical and chemical procedures,
filtering, to advanced biotechnological methods and
lasers. Programming of medium and long-term
research and innovation is suffering from uncertain-
ties about future markets and their short life span.
Firms often adopt a cautious attitude towards R&D,
thereby limiting their horizon and short-term per-
spectives.

Two conditions are necessary to favour innovative
strategies in Europe’s environmental services
industry: the establishment of a reliable system for
the setting of priorities of environment policies, as
well as the instruments and the implementation of
such policies. The second condition is the fixing of
high-level standards in keeping with the principle
contained in the Single Act.

If European supply is reliant on a market that falls
short of the world’s most stringent standards or that
is too uncertain about its prospects, then it runs the
risk of falling behind in technology. As a result, new
firms in the sector such as chemical or instrumenta-
tion groups, possessing a great deal of high tech-
nology, will be able to invest heavily and thus
considerably reinforce the sector.

In order to overcome the uncertainties of private
R&D, some countries have invested in public
research programmes. Table 11 shows the efforts in
this area of seven EC Member States, the United
States and Japan and compares the efforts of the
Netherlands and Germany, the only ones to devote
more than 3% of their State budget to environmental
research. In absolute terms, the Federal Republic of
Germany surpassed the United States in 1985 and all
the other EC Member States combined.

A joint EC research effort is underway under the
Eureka programme. In July 1988, 14 Eureka projects
were launched in the field of environmental services,
bringing together 78 participants with a total esti-
mated investment in R&D of ECU 400 million. A
framework programme for the development of own
technology projects, called Euroenviron, was set in
motion in 1989.

A problem will no doubt emerge in the coming years
that is quite separate from the impact of the stan-
dards that will be adopted by the EC and the
Member States on the technological level of the envi-
ronmental services industry. The problem will be
one of an imbalance of technological potential
within the EC.

One significant issue will be the ability of environ-
mental services industries in the peripheral regions
of the EC to take advantage of a demand that is
expected to develop in those regions. Given the
experience gained by firms in the most advanced
countries and their level of concentration, the devel-
opment of markets in the least well-equipped regions
could lead to an influx of imported technology and
expertise.

This is a formidable challenge for those responsible
for industrial policy. It is not a matter of reinventing
what is already in place. It would be much more

Table 11
Public environmental research and development expenditure
1975 1980 1985

Value Share of all Value Share of all Value Share of all
(billion ECU) R&D (%) R&D (%) R&D (%)
Denmark N/A N/A 3.6 2.1 6.6 15
FR of Germany 53.2 1.0 102.0 20 309.3 3.1
Spain 0.0 0.1 22 0.6 9.2 1.0
France 355 08 46.7 1.1 511 0.5
Italy 56 0.6 13.6 1.0 446 1.0
Netherlands N/A N/A N/A N/A 537 4.1
United Kingdom 258 0.5 30.9 0.7 99.6 1.1
USA 190.2 0.9 1717 08 259.5 0.5
Japan 50.8 15 60.3 1.6 N/A N/A

Source: OECD.
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effective in the short run to set up licensing or equip-
ment importing agreements. However, if such pur-
chases are not accompanied by an effort to develop
technological expertise, then industries too reliant
on outside sources will lag in competitiveness, have
difficulties in exporting and will suffer from a han-
dicap in negotiating international standards.

Conclusion

The environmental services industry is a burgeoning
sector. European potential is unevenly distributed
and national situations vary widely in their concen-
tration, vertical integration, public/private balance
and areas of expertise. A significant level of interna-
tionalization has already been attained, both within
the EC and between EC and non-EC companies.

The creation of the single European market will have
little impact on the sector’s volume of activity, where
there is extensive reliance on environment policies
and their implementation. But growth in the sector, a
result of the reinforcement of these policies, is in the
offing. The lifting of trade barriers and the opening
of public procurement to competition will step up
mergers and internationalization in Europe’s envi-
ronmental services industry. However, the possibility
of partial harmonization of European environmental
standards and the maintenance of local public
monopolies mean that important segments of the
market will survive.

The strategies of the leading firms differ, depending
on each country’s own particular selling points.
Broadly speaking, German firms tend to support the
harmonization of environmental standards in order
to ensure markets in the rest of the EC for their

advanced technology. French firms, with their
experience in operating infrastructure and instal-
lations, are seeking to adapt their strategies to the
opportunities offered by privatization. The UK is
particularly dynamic in the area of services. The
Netherlands is making a considerable effort in
research and innovation. Denmark, very advanced
in some areas but without large groups, is striving to
advance in the area of innovation and the
regrouping of its firms. The chief concern in Spain
and Italy appears to be that of opening up to foreign
technologies and expertise, while at the same time
preserving a certain autonomy in their firms.

The environmental services industry is having to
take up several challenges. The single market is cer-
tainly an opportunity but if the principle of a high
level of environmental protection called for by the
Single Act is only partially achieved through envi-
ronmental policy decisions, then the EC’s ability to
compete with US and Japanese environmental ser-
vices industries will be undermined. In addition, the
current imbalance in technological know-how within
the EC could well become exacerbated in the forth-
coming years.

Despite progress in technology and organization, the
environmental services industry will only solve envi-
ronmental problems if adequate environmental pro-
tection measures are taken. Here, the shortfalls in the
current situation should be considered: integrated
processes hold an excessively weak position in rela-
tion to end-of-pipe, some public installations func-
tion poorly, and lags in investment have accumu-
lated in some regions.

RDI: Recherche Développement Internationai

Address: 37C 3 Avenue Franklin Roosevelt, F-75008 Paris
Tel. (33 1) 43 59 63 01; Telex: 280 316F
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MACROECONOMIC OUTLOOK

This chapter is an extract from the draft annual econ-
omic report of the European Commission 1989-90,
written by the Directorate General for Economic and
Financial Affairs (DG II). It presents the Community’s
short-term outlook.

introduction

The state of the Community economy at the outset of
the new decade is quite promising. Important steps
are being taken towards economic, financial, mon-
etary and social integration. Fundamental improve-
ments which have been achieved during the 1980s
are resulting in a significantly better growth and
employment performance.

Unemployment is still very high, however, and levels
of GDP per head are still very different throughout
the Community. In addition, there is a risk that the
persistence or indeed the worsening of certain nega-
tive features which have characterized the Com-
munity economy over recent years — inflation,
current account imbalances and budgetary disequili-
bria — could endanger the continuation of the pre-
sent expansion and of further progress towards
monetary stability in the Community.

Economic policy in the Community faces two major
challenges:

e to strengthen further the determinants of growth;

e to improve convergence towards stability.

The first arises out of the need to reduce unemploy-
ment and to ensure that the less prosperous regions
continue catching up.

The second results from a double necessity; on the
one hand, that of preventing a resurgence of infla-
tionary expectations from endangering the continua-
tion of growth; on the other, that of improving the
conditions for exchange rate stability — and for the
success of stage one of EMU — by reducing diver-
gences in inflation, in current account balances and
in budgetary positions.

The short-term outlook

In the Community, economic growth is continuing
strongly and presents, in most countries, the same
healthy features of the past two years. Investment
and exports remain the most dynamic components
of demand while the determinants of growth con-
tinue to improve, even if more slowly than in 1988.
Measures aimed at preventing overheating or at
curbing excessive current account deficits, however,
are dampening somewhat demand and output
growth in some countries. Real output will expand in
1990 by about 3%. This is lower than the 3.8%
achieved in 1988 and the 3% likely to be recorded
in 1989, but it is still higher than any of the first six
years of the present period of expansion. Investment
also is not expected to increase as fast as in 1988 and
1989 in response to the deceleration of demand, to
the tightening of policies and to the coming on
stream of the capacities created over recent years. It
should, however, still grow at an average rate of
almost 5%. Exports of goods and services to the rest
of the world should continue to grow strongly (more
than 6% in real terms), in line with the expected
increase in world trade.

Inflation (private consumption deflator) has accel-
erated between mid-1988 and mid-1989 under the
combined impact of higher import prices, higher
wages in some countries and higher taxes and public
service charges in others. Thanks to a swift reaction
by monetary policy-makers and to a softening of
import prices in the course of 1989, this trend now
appears to have been halted. In 1990, average infla-
tion in the Community could be reduced to about
4%% from 5% in 1989. This compares with a rate of

just 3.6% in 1988. The average masks the fact that
rates within the Community differ widely, with cer-
tain Member States still experiencing double-digit

inflation.

Some of the best news keeps coming from the labour
market. After the record increases of 1988 and 1989,
another 1.5 million jobs should be created in 1990.
As a result, unemployment in the Community will
continue to decrease and might fall below 9%, a level
still much higher than that prevailing at the begin-
ning of the 1980s. Also reassuring is the news on the
current account of the Community, which should
remain in broad equilibrium. The divergence in the
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external positions of the Member States, however, is
expected to go on increasing.

The outlook for the rest of the OECD is also positive
and broadly similar to that for the Community,
though the deceleration of growth is likely to be
more pronounced. Qutput is forecast to expand next
year by just over 2% against 3%:% in 1989 and 4.6%
in 1988. This reflects essentially a marked slowdown
in the USA and Canada (about 2% in 1990 in both
countries against 4.4% and 5% respectively in 1988).

Elsewhere, growth should continue more or less at
the same rate as in 1989 and with the same regional
differences. The Asian newly industrialized econ-
omies should again experience growth rates of about
6%, significantly faster than in the OPEC and in Eas-
tern Europe. Growth in the most indebted LDCs
continues to be seriously constrained by the debt
burden.

As for the payments imbalances of the world’s lar-
gest economies, the US deficit and the Japanese sur-
plus have been reduced somewhat in 1989, but they
are forecast to increase again in 1990.

A much improved economy

The 1989 performance confirms that the Community
economy is now functioning distinctly better than
during most of the previous two decades. It is useful
to examine what has taken place in two related
areas: the expansion of investment and the creation
of new jobs. The results achieved are impressive, but
not yet sufficient to ensure the reduction in unem-
ployment to more acceptable levels.

Growth has become investment-led . . .

In the second half of the 1980s the Community
moved to investment-led growth. The amount of

investment in equipment by Community firms in
1989 will exceed the 1986 figure by one third. This
impressive investment performance became possible
because, in the Community as a whole, the profita-
bility of the capital stock has recovered steadily since
1981. The moderate increases in real wages com-
pared with productivity growth have been the major
reason for the recovery of the rate of return on pro-
ductive capital, but declining energy prices and a
recovering capital productivity have also helped.
When, in the second half of the 1980s, final demand
began to strengthen and Community policies — the
internal market programme — began delivering

additional impulses, firms were in a position to
exploit fully the opportunities available.

Among the less prosperous countries, Spain, Por-
tugal and, more recently, Ireland have experienced a
rapid growth of investment. This has been made
possible by a substantial wage adjustment and the
consequent increase in profitability. The resulting
significant increase in the share of investment in
GDP (financed largely by imports of capital in
Spain and Portugal) has contributed to faster growth
of GDP per head than in the rest of the Community.
In the case of Spain and Portugal, joining the Com-
munity has provided an additional and substantial
impulse. Fundamental structural adjustments are
still required in Greece, if it is to catch up on the rest
of the Community. In particular, the necessary
increase in investment will require a substantial
adjustment of real unit labour costs.

The sustainability of the investment performance in
the Community has also been facilitated by the sim-
ultaneous rise in the national savings ratio. This has
permitted investment to accelerate while overall
external equilibrium has been maintained. The rise
in the national savings ratio has been largely due to a
reduction in government dissaving: in 1989 govern-
ment saving has become positive again after
declining to — 1.3% of GDP in 1981 from + 5% in
1970.

Despite the remarkable improvement over the 1980s,
however, the profitability of fixed capital and the
share of investment in GDP are still below the levels
of the quasi-full employment 1960s.

... and more employment-creating

With faster economic growth, job creation has
speeded up. At the same time the employment con-
tent of growth has increased substantially. In the
1960s, annual GDP growth of 4.8% barely created
0.3% of new employment. Today, a GDP growth
trend of slightly above 3% is accompanied by net
annual employment expansion of more than 1%.
This result is due to various factors: the change in
the trend of relative factor costs, the greater flexi-
bility of working practices, the reduction of working
hours per person employed, the extension of part-
time employment, the steady expansion of the ser-
vice sector and measures to improve the adaptability
of the labour market.
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Main economic indicators, 1986-90
EC, USA and Japan

(a) GDP at constant prices
(%o change on previous year (1))

(b) Domestic demand at constant prices

(%o change on previous year)

1986 1987 1988 1989 * 1990 * 1986 1987 1988 1989 * 1990 *
B 1.9 20 40 4.25 3.25 B 3.0 34 40 450 3.25
DK 33 -1.0 -04 1.75 2.00 DK 5.4 -3.2 2.2 0.75 1.00
D 23 1.9 37 3.75 3.50 D 35 3.2 38 2.75 3.00
GR 1.2 04 40 250 2.25 GR -1.8 -1.8 35 3.50 2.75
E 33 55 50 4.75 4.00 E 6.1 8.5 6.7 6.75 5.25
F 2.1 22 34 3.25 3.25 F 39 33 38 325 3.25
IRL -0.4 4.1 37 5.00 4.50 IRL 14 -15 0.2 5.00 4.25
| 29 3.1 39 3.50 3.00 | 36 4.8 43 4.00 3.75
L 47 25 5.2 3.75 3.25 L 23 25 46 3.25 3.00
NL 2.1 1.3 28 3.75 3.00 NL 35 2.1 2.3 425 2.75
P 43 4.7 3.9 475 4.50 P 8.4 10.6 8.3 5.50 5.00
UK 3.1 38 42 225 2.00 UK 38 43 73 3.75 0.75
EC 26 2.8 38 3.50 3.00 EC 39 40 48 3.75 3.00
USA 3.0 36 44 275 2.00 USA 37 3.0 3.3 2.25 1.75
JAP 24 43 5.8 4.75 4.25 JAP 4.0 5.1 7.8 5.50 4.25

(c) Deflator of private consumption (d) Balance of current transactions

(%0 change on previous year) (as a % of GDP)

1986 1987 1988 1989 * 1990 * 1986 1987 1988 1989 * 1990 *
B 04 22 1.2 3.25 3.50 B 20 1.2 1.0 0.75 0.75
DK 34 4.1 49 4.75 3.00 DK 5.2 -3.0 -1.8 -2.00 -1.00
D -0.2 0.7 1.1 3.00 275 D 44 3.9 4.1 525 5.75
GR 220 15.7 13.9 14.25 15.00 GR -5.2 -25 -1.5 -3.50 -3.50
E 8.7 54 51 6.75 6.25 E 1.7 0.1 -1.1 -3.00 -4.00
F 27 3.1 27 3.50 275 F 05 -0.4 04 -0.50 -0.50
IRL 39 341 25 4.25 4.00 IRL -29 14 20 2.00 1.75
| 58 48 49 6.25 6.00 | 05 -0.1 -0.6 -1.25 -1.50
L 08 29 1.5 3.25 3.00 L 394 33.0 16.4 15.0 14.50
NL 0.6 -0.3 0.8 1.50 225 NL 28 1.6 24 225 2,00
P 135 10.2 9.6 13.00 11.25 P 39 1.8 -14 -2.75 -3.50
UK 44 39 50 5.25 5.50 UK -0.9 -16 -3.2 -4.00 -3.25
EC 3.8 34 36 4.75 4.50 EC 14 08 0.3 0 0.25
USA 22 42 40 4.75 475 USA -3.4 -3.6 24 -1.75 -1.75
JAP 0.5 -0.1 (o] 2,00 275 JAP 43 37 28 2.25 2.50

(e) Number of unemployed as % (f) General government lending and borrowing
of the civilian labour force (as %o of GDP)

1986 1987 1988 1989 * 1990 * 1986 1987 1988 1989 * 1990 *
B 11.9 115 10.4 9.25 8.75 B -8.8 7.0 -6.5 -6.00 -5.75
DK 58 58 6.4 7.50 7.50 DK 35 1.8 0.2 0.25 0.75
D 6.5 6.4 6.4 5.50 5.25 D -1.3 -1.8 -2.1 0 -0.25
GR 8.2 8.0 8.5 8.50 8.50 GR -11.6 -9.9 -14.9 -20.00 -20.00
E 212 205 19.6 17.50 16.50 E -6.1 -3.6 -3.2 -2.50 -2.50
F 104 10.5 10.2 9.50 9.00 F -29 -25 -1.4 -1.25 -1.00
IRL 18.3 18.0 17.8 16.75 16.25 IRL -11.0 -8.9 -3.7 -3.75 -1.50
| 10.6 10.1 106 10.50 10.50 | -117 -11.2 -10.6 -10.25 -9.75
L 27 27 22 1.75 1.75 L 25 27 25 250 2.75
NL 103 10.2 10.3 10.00 9.50 NL -5.9 -6.2 -4.9 -4.50 -4.25
P 8.3 6.8 56 5.25 5.25 P -7.8 -7.0 -6.5 -6.00 -6.00
UK 115 10.6 87 6.75 6.50 UK -24 -1.5 0.8 1.50 1.00
EC 10.8 10.4 100 9.00 8.75 EC -4.8 -4.3 -36 -3.00 -3.00
USA 6.9 6.1 54 5.00 5.25 USA 4.4 2.3 -2.0 -1.75 -1.50
JAP 28 28 25 2.50 2.50 JAP -1.1 -0.3 1.2 1.75 2,00
(1) GNP for USA and Japan from 1987 onwards.
* Forecasts September/October 1989.
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Main economic indicators, 1986-90
EC, USA and Japan

(g) Total employment

(annual % change)

(h) Real compensation of employees per head
(annual % change (2))

1986 1987 1988 1989 * 1990 * 1986 1987 1988 1989 * 1990 *
B 1.0 04 14 1.00 0.50 B 37 -13 1.2 2.00 225
DK 23 1.1 -0.3 -0.50 0.50 DK 1.2 40 -0.6 -1.00 0.25
D 1.0 0.7 0.6 1.50 1.256 D 4.1 22 20 0 0.75
GR 0.3 -0.1 11 0.75 0.75 GR 7.2 -34 40 550 1.00
E 23 54 29 3.50 2.50 E 07 0.9 1.2 0.75 0.75
F 0.2 0.1 06 1.50 1.25 F 14 06 1.1 0.50 1.25
IRL 0.2 o 1.0 1.25 1.25 IRL 1.1 28 -0.2 0.50 1.00
| 09 0.2 1.3 1.00 0.50 | 1.6 40 38 275 2.00
L 26 2.7 29 1.75 1.25 L 44 0.9 25 3.00 3.00
NL 1.9 1.2 13 1.50 1.00 NL 1.3 16 0.6 -0.25 1.25
P 27 27 26 1.50 0.75 P 6.0 3.1 0.9 -0.75 1.50
UK 04 19 31 1.75 0.75 UK 28 30 23 275 3.00
EC 08 1.2 1.6 1.50 1.00 EC 23 20 1.9 1.25 1.50
USA 1.7 29 22 225 1.50 USA 1.1 0.3 1.8 1.00 1.256
JAP 0.9 1.0 1.7 1.50 1.25 JAP 27 30 34 3.75 2.50

(i) Investment in construction () Investment in equipment

(annual % change; constant prices) (annual % change; constant prices)

1986 1987 1988 1989 * 1990 * 1986 1987 1988 1989 * 1990 *
B 20 55 12.0 9.00 3.75 B 48 86 14.0 16.00 8.00
DK 17.5 -0.9 -6.1 -3.00 1.50 DK 15.4 -14.5 7.0 4.00 3.00
D 27 0.2 47 475 3.25 D 43 4.1 75 11.25 750
GR 0.2 -4.9 77 7.50 6.00 GR -12.6 -1.0 10.7 5.50 7.00
E 6.5 10.0 135 14.50 11.00 E 15.8 242 147 12.75 8.75
F 25 33 4.3 3.75 3.50 F 25 4.7 9.7 7.00 7.00
IRL -36 6.5 6.8 6.00 10.25 IRL 53 36 28 10.50 10.00
| 0.7 -1.3 37 4.00 3.00 | 20 15.0 6.0 6.25 475
L 6.0 46 54 4.25 3.50 L 33.1 6.1 3.0 4.50 5.00
NL 48 28 126 425 0.50 NL 113 1.1 6.3 9.75 275
P 8.7 10.5 123 11.50 11.00 P 13.7 31.0 19.5 11.75 9.00
UK 37 39 6.5 -1.50 -1.00 UK -1.8 7.2 204 10.25 4.00
EC 3.2 24 6.3 475 3.50 EC 35 85 10.6 9.25 6.00

(k) Total investment (1) GDP per head
(annual % change; constant prices) (EC = 100; current prices and
purchasing power standards)

1986 1987 1988 1989 * 1990 * 1960 1973 1986 1989 * 1990 *
B 37 76 129 12.25 5.75 B 954 1006 101.1 102.4 103.0
DK 17.3 9.0 6.5 0 225 DK 1186 11341 118.0 108.0 107.2
D 33 1.8 59 7.75 5.00 D 1172 1101 1144 113.3 1134
GR -5.7 -3.2 9.0 6.50 6.50 GR 384 56.3 56.0 54.0 53.6
E 10.0 146 14.0 13.75 10.00 E 59.2 774 722 75.7 76.3
F 29 37 73 5.50 5.50 F 1043 1093 1100 108.5 108.6
IRL -0.3 0.0 -17 8.50 10.00 IRL 61.4 59.9 63.4 €6.0 67.3
1 14 5.2 49 525 400 | 91.2 988 1040 105.1 105.2
L 158 53 45 4.25 4.00 L 1345 1239 1263 128.0 128.7
NL 8.2 1.6 9.7 6.75 1.50 NL 1178 1121 106.4 103.5 103.1
P 9.5 19.5 15.8 11.50 10.00 P 37.3 54.2 52.8 545 55.4
UK 0.9 55 13.1 4.50 1.76 UK 1276 1072 104.2 104.6 103.7
EC 34 48 84 7.00 4.75 EC 100.0 1000 100.0 100.0 100.0
USA 0.9 341 58 225 4.00 USA 188.7 1604  156.1 154.5 152.1
JAP 6.0 10.3 13.6 9.756 5.26 JAP 5565 954 1110 115.8 116.9

(2) Deflated by the deflator of private consumption.
* Forecasts September/October 1989.
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The EC economy — use and supply of goods and services

Average Average 1988 1989 ** 1990 **

(percentage change) 1982-84 1985-87

Private consumption 12 34 3.8 3.00 3.00
Government consumption 1.6 22 20 1.50 1.75
Gross fixed capital formation -0.1 3.6 8.4 7.00 4.75
Domestic demand (including stocks) 1.3 34 48 3.75 3.00
Exports of goods and services * 26 1.8 49 7.25 6.00
Total demand 14 3.2 4.8 4.25 3.25
imports of goods and services * 0.4 79 11.9 9.50 5.25
Gross domestic product 1.6 26 38 3.50 3.00

* Extra-Community trade only.
** Forecasts.

Notwithstanding the favourable employment trend,
unemployment has declined only slowly. In 1990,
average will still be about 9% with significant dif-
ferences among Member States. Youth unemploy-
ment is still particularly high, although it has
improved considerably in recent years. The increase
in long-term unemployment appears to have been
halted. With employment now increasing rapidly, a
more determined use of specific measures (voca-
tional education and training) would be most effec-
tive in reducing this type of unemployment.

... but more is necessary

A significant reduction in unemployment over an
acceptable time span requires yearly increases in
employment of at least 1%2%. On present trends, such
increases could be attained with rates of economic
growth of about 3%%. This was the pattern aimed at
in the ‘Cooperative Growth Strategy for more
Employment’. Developments in 1988 and 1989 have
corresponded almost exactly to such a pattern. To
repeat fully these very good performances in the
immediate future will be difficult, however, because
of the need to curb the growing macroeconomic
disequilibria before they begin adversely affecting
the determinants of growth.

Thus, a further improvement in the determinants of
growth and in the functioning of the economy is
needed to place the Community economy on the sus-

tainable medium-term growth path that can produce
the required employment increases and make
possible a lasting catching up by the less favoured
countries. To this end the Community has since 1985
developed a coherent policy approach.

The completion of the internal market, which is cre-
ating a new dynamism, is becoming an important
engine of growth and a greater potential. To realize
fully this potential, growth and employment policies
along the lines indicated in the Annual Economic
Reports of recent years must be continued in all
Member States and especially in those where GDP
per head is lowest and the long-term growth poten-
tial is highest; in these countries Community aid and
regional and social policies will support the catching
up process. The full implementation throughout the
Community of the social dimension principles
would considerably strengthen economic and social
cohesion. Such a comprehensive policy approach
would facilitate progress towards EMU.

The stronger and more balanced growth that could
become possible in the next decade must be made
compatible with increased environmental protection.
The extra resources generated by stronger growth
should provide the means for an active policy to
tackle the environmental problems.

Commission of the European Communities, General Secre-
tariat, Draft Annual Economic Report 1989-90.
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Chapter 1: OVERVIEW

THE ENERGY SECTOR

Addressing the 1989 World Energy Conference in
Montreal, Commissioner Cardoso ¢ Cunha put the
challenge for the European Community when he
said:

Energy is politics in the noblest sense of that word. It
affects us all in our daily lives, lighting and heating
our homes, powering our factories and providing us
with the freedom of transport. But in doing so we
consume the world’s resources and create pollution.
The challenge is to provide energy services effi-
ciently, cleanly and at moderate cost; this we must
address not only within the European Community
but with our global partners.

As shown in Figure 1, energy is an important con-
tributor to GDP in the EC, particularly in the United
Kingdom and Spain.

Energy demand

Intensity

There is a close link between industrial activity, and
economic growth in general, and energy consump-
tion. Energy is a key factor of production. The avai-
lability and price of energy have been key determi-
nants of the structure of economic activity, its
volume and rate of growth. Until the first oil shock,
there was a one-to-one relationship between GDP
growth and energy consumption (which means that a
1% growth in GDP requires a 1% growth in energy).
The oil price shocks of the 1970s, and the ensuing
general increase in energy prices, encouraged pro-
gress in the rational use of energy and led to a pro-
gressive divergence between economic and energy

consumption growth. Between 1973 and 1985, pri-
mary energy consumption in the 12 members of the
EC increased only 3%, while GDP increased 25%.
The energy intensity of GDP (the amount of energy
required to produce one unit of GDP) therefore fell
by more than 17%, or an average rate of 1.6% per
year.

Figure 1
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Source: Eurostat (Sec2).

The rate of improvement in energy intensity has
since declined and varies among countries. National
variations reflect different starting points, dif-
ferences in economic and industrial growth patterns,
degrees of dependence on imported energy, price
patterns and the degree of attention which govern-
ments and consumers pay to the efficient use of

Table 1
Main indicators, 1980-95
(million toe) 1980 1981 1982 1983 1984 1985 1986 1987 1988 1990 1995
Final energy consumption 6926 6632 6449 6421 6556 6762  689.1 703.1 7055 7466 7833
Gross inland consumption  1036.7 10025 9800  965.1 990.9 10294 10438 10626 1073.2 N/A N/A
Net exports -591.8  -509.0 -4764  -4349  -4583 -4568 -4795 -4896 -5126 -559.0 -668.1
Primary production 4790 5036 5136 5375 5337 5890 6005 6008 5906 6143 5737
Employment (1 000) (1) 20169 20550 20259 20149 1967.1 19149 18704 17969 17555 N/A N/A

(1) Excluding Portugal; employment figures are for energy and water.

Source: Eurostat (Sirene), DG VII.
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energy. Energy efficiency improvements have arisen
as a result of structural changes, technological
changes and behavioural changes. Price effects pro-
vide most — but not all — of the explanation for
these changes.

Table 2
Final energy intensity of GDP (7)
(toe per 1000 ECU) 1973 1985 1986 1987 1988
EC (1) 0522 0426 0420 0418  0.407
Belgium 0641 0495 0500 0497 0486
Denmark 0456 0343 0335 0342 0312
FR of Germany 0520 0429 0417 0412 0403
Greece 0512 0567 0546 0584 0.601
Spain N/A 0430 0425 0414 0416
France 0438 0376 0376 0375 0.362
Ireland 0.691 0567 0588 0585 0.567
Italy 0457 0371 0363 0370 0.364
Luxembourg 1511 0829 0779 0752 0744
Netherlands 0594 0478 0485 0493 0474
Portugal N/A 0543 0563 0557 0598
United Kingdom 0.617 482 0476 0462  0.447

() Energy intensity is gross inland consumption divided by gross
domestic product at 1980 prices and 1980 exchange rates.

Source: Eurostat (Sirene).

Following the oil price collapse, the energy intensity
has begun to level off. For the EC globally, the

intensity was virtually flat in 1987 and preliminary
estimates indicate a small decline in 1988. Pro-
visional data for 1988 show a growth of total pri-
mary energy requirements of 0.3% over 1987, com-
pared to a growth in GDP of 3.7%. This result is
mostly explained by weather conditions, which were
exceptionally mild in 1988. After correction for the
weather, the increase in energy consumption is 2.3%.

Energy demand by sector

Conservation and structural changes in the 1970s
had a great impact on the industrial sector, particu-
larly in energy-intensive industries. Industrial energy
consumption (including non-energy use) declined
21% between 1973 and 1985. In the residential and
commercial sector, despite improvements in the effi-
ciency of end-use equipment and in the use of insu-
lation, energy consumption is slightly higher in 1987
than it was in 1973. Energy use for transport
increased 35% between 1973 and 1987, although
there were improvements in vehicle fuel-efficiency.
As a result of these trends, the share of industry in
EC final energy consumption has fallen from 35% in
1973 to 27% in 1986. The transport sector absorbs
25% of final energy demand in the EC in 1986, com-

Table 3
Final energy consumption by sector (1)
(million toe) 1973 (%) 1980 (%) 1983 (%) 1986 (%)
Industry 247.9 35 227 32 186.4 29 189.4 27
Transport 128.2 18 153.6 22 155.6 24 1725 25
Residential 264.9 37 265.8 38 252.6 38 275.4 39
Non-energy 70.3 10 60 8 574 9 63.5 9
Total 711.3 100 706.4 100 652 100 700.8 100
(1) EC 10.
Source: DG XVII.
Table 4
Evolution of energy consumption in industry
(1 000 toe) 1980 1981 1982 1983 1984 1985 1986 (%)
iron and steel 61 281 58 399 52 138 49 000 52 928 54 890 49799 -19
Non-ferrous metals 9726 9102 10 431 8778 10 520 11107 10 774 11
Chemicals 41234 40 089 38 054 39 074 38 221 36 644 37 976 -8
Non-metallic minerals 36 346 31702 32 661 29 406 29 574 28 236 28 729 -21
Ore-extraction 2818 2485 2 462 2 551 2512 2378 2380 -16
Food, drink and tobacco 19 832 18 551 17 933 17 587 17 061 17 450 17 929 -10
Textiles, leather 8 453 8 314 7 870 7687 7619 7 239 7 259 -14
Paper, cardboard 11 696 10 890 10 780 10 532 10 793 10 149 10 748 -8
Engineering 24 353 22 856 21 761 20 591 20 606 20 978 21797 -10
Other 19 067 15 127 13 342 16 158 14 394 14 448 17 859 -6
Total (all sectors) 244 621 225 136 210 996 205 130 211 068 213 363 208 602 -15

Source: DG XVII.
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pared to 18% in 1973. The residential and commer-  Energy efficiency in industry
cial sector remains the dominant sector with a share

of 39% of final energy consumption.

Figure 2

Given the importance of efficiency improvements in
industry, a special article prepared by DG XVII on
the subject is included in this section.

A more detailed analysis of industry disaggregated

Evolution of industrial energy consumption
(1985 = 100)
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Source: DG XVII.

into nine main sectors is presented in Table 4 (EC
12):

e in the period 1980-82, final energy consumption
in the industrial sector decreased by close to 15%;

e energy consumption in two industrial sectors
declined more than the mean trend (15%) with a
decline of around 20%in the steel and non-met-
allic mineral sectors;

e the non-ferrous metals sector is the only one to
show a (substantial) increase in energy consump-
tion;

e evolution of energy consumption in ore-extraction
and textiles is comparable to the mean trend in
industry while energy consumption in the chemi-
cals, paper and engineering sectors decreased
slightly by 8 to 10%.

Figure 3

Energy consumption in industry by major type of fuel
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The evolution of energy consumption in steel,
chemical and non-metallic minerals (altogether, 55%
in the final energy consumption in industry) is com-
pared in Figure 2 with the evolution in industry
(1980 =100).

An analysis of the structure of industrial energy con-
sumption by type of fuel is presented in Table 5 (EC
12).

Consumption of fuel oil, which was the main fuel in
industry in 1980, declined by more than 50% bet-
ween 1980 and 1986 while natural gas and electrical
energy became the two main fuels in 1982. Natural
gas consumption decreased slightly (-2%) while elec-
tricity consumption increased by 5% over the same
period. Coke consumption declined by 15% and
hard coal consumption increased sharply by more
than 50%. Figure 3 shows energy consumption of the
five main fuels.

Final energy consumption in industry is driven by
growth in industrial output, change in the structure
of industry and change in energy efficiency.
Improvement in energy efficiency is achieved by
management measures and by investment in equip-
ment.

Management measures are measures which can be
taken through management action with little or no
capital expenditure (better control of heating or
lighting, better scheduling of energy-intensive pro-
cesses, improved maintenance, etc.) while invest-
ment in equipment involves capital expenditure.

Two categories are defined in investment: specific
energy investments for which energy saving is the
unique purpose and other investments whose justifi-
cation includes improvement in quality of the
product, increase in production capacity or reduc-
tion in maintenance costs; in the latter case, energy
saving provides only incidental benefit.

According to a study on energy indicators (Energy
conservation indicators, 1SI, Karlsruhe, December
1986), the energy intensity of industrial production
declined by 20% between 1980 and 1986.

Government policies have played an important role
in achieving efficiency improvements in industry in
the past. They will be important in the future to
assure that the interest in energy conservation and
efficiency improvements is maintained and that
investment in energy-saving equipment continues.

European programmes

Actions undertaken at the EC level for improvement
in energy efficiency in industry include research and
development programmes, demonstration pro-
grammes and technical audits in industrial sectors.
Hereafter follows a brief survey of actions supported
at Community level.

e Research and development programmes: the
European Council approved a first energy R&D
programme in 1975. More than 100 research con-
tracts were negotiated with the Community
institutions and firms. The budget for the pro-
gramme exceeded ECU 22 million, half paid by
the Commission. Given the success of this first
programme, a second one was launched in 1979.
The call for tenders attracted some 600 proposals
relating to energy savings and 160 proposals were
selected and granted a total of ECU 25 million by
the Commission. A third programme started in
1986.

e Demonstration programmes: the Commission ini-
tiated a first demonstration programme in 1978,
followed afterwards by a call for proposals pub-
lished each year. Over 500 projects were adopted
between 1979 and 1988 in the field of energy
saving in industry with total Community support
of 200 million ECU. The sectors that most fre-

Table 5
Final energy consumption of industry

(1 000 toe) 1980 1983 1984 1985 1986 1987 1988
Hard coal and patent fuel 10 889 13 961 14 852 18 727 16 668 17 411 18 298
Coke 28 494 24 238 26 443 27 125 24 166 21 559 22812
Lignite, peat and derived

products 1695 2028 2156 2236 1903 1798 1827
Residual fuel oil 63 831 38 747 34 500 29 031 29 095 25 821 25 751
Other petroleum products 27 094 20 764 21174 21 350 22916 25 576 23 399
Natural gas 51418 46 450 50 129 51090 50 340 57 033 58 138
Derived gases 12 118 10 689 11 364 11 974 10 809 11 071 10 508
Derived heat 1197 2005 2075 2288 2286 2759 2 306
Electrical energy 47 885 46 248 48 375 49 542 50 452 52 784 55 392

Source: Eurostat (Sirene).
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quently appeared were the chemicals, steel and
food processing sectors. As dissemination of the
results was seen as a key step to the complete suc-
cess of a demonstration programme, the Com-
mission encouraged firms to put into practice the
experience already gained. On-site information
workshops were organized, leaflets on completed
projects distributed and the results, presented at
conferences and seminars, were stored in data
banks such as Sesame.

e Energy auditing: the Community ‘Energy bus’
programme was launched in 1980 with the aim to
help small and medium-sized businesses to save
energy by energy audits. The Energy bus pro-
gramme was extended after 1985 and concen-
trated on a few energy-intensive sectors such as
ceramics, abattoirs, dairies, breweries, textile fin-
ishing, etc. Data covering nearly 12 000 audits are
now available in the central database at the Joint
Research Centre at Ispra. The Commission also
ordered several audits in industrial sectors to spe-
cialized consultants, covering the following sec-
tors: steel, aluminium, pulp and paper, glass,
fertilizers and basic chemicals, grains, dairies,
ceramics and bricks.

Member States’ initiatives

Government policies to improve energy efficiency
rely on mandatory standards, financial aids, R&D
programmes and information programmes. Most
Community countries set up research and develop-
ment programmes to contribute to the development
of rational use of energy technologies in industry.
Regulation measures for energy conservation in
industry are very limited (with some exceptions in
Italy and Greece) and financial aids and informa-
tion programmes were therefore emphasized.

Hereafter follows a brief survey of the national
actions devoted up to 1986 to financial aids and
information programmes (in parentheses, the organ-
ization in charge of the energy efficiency measures in
industry).

e The action of the Belgian authorities for
improving energy efficiency in industry was
mainly concentrated on financial incentives.
Companies may claim up to 35% of the total cost
of specific investment related to energy conserva-
tion. Information campaigns on energy conserva-
tion were organized per industrial branch (Min-
istry of Economy).

e In Denmark, important financial aids were avail-
able but especially in the residential sector. In

1986, financial aids decreased in all sectors and
the government started up a technical information
programme on energy conservation opportunities
(Ministry of Energy).

France organized an important programme of fin-
ancial incentives. Grants for investment in small
and medium-sized businesses were available as
well as soft loans with government guarantee;
accelerated depreciation method of capital expen-
diture was allowed. Information on energy con-
servation benefits was disseminated through per-
sonal contacts in industry (AFME).

The Federal Republic of Germany devoted signif-
icant efforts to promote information on energy
conservation and gave partial financial support to
techno-economic studies and energy audits. The
authorities restricted tax deduction to some invest-
ments such as heat recovery systems and heat
pumps.

In Greece, energy-intensive companies had legal
obligation to make capital expenditure on energy
conservation equipment (proportional to capital)
and to control their energy bill. In small and
medium-sized businesses, energy conservation
was upon company responsibility (CECI, Com-
mission for Energy Conservation in Industry).

Ireland restricted financial aids while a National
Audit Service was organized in order to supply
technical information and to assist companies for
energy balance (IIRS, Institute for Industrial
Research and Standards).

Italy was one of the countries to follow a ‘national
plan’ approach. A national energy plan was
defined by law in 1982 with the emphasis on
information and education; however, financial
support for investment was excluded (Ministry of
Industry).

Luxembourg, much more concerned with energy
consumption in the residential sector, took little
specific action for energy conservation in industry
(Ministry of Energy).

The Netherlands initiated a specific programme
(NEOM) to promote already well-experienced
techniques for energy conservation. Grants for
investments (up to 22% of the specific energy cost)
and partial financial support in energy audit were
available. An independent organism (SVEN) was
also created to disseminate information on energy
conservation (Ministry of Economy).
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e Portugal allowed grants for investment in industry
of up to 30% of the energy specific costs. Higher
percentages were available when demonstrating
innovative technology.

e Spain followed a ‘national plan’ approach. The
national energy plan adopted in 1984 included
partial financial support for energy balance,
grants for investment and soft loans (IDAE,
Institute for Energy Diversification and Conser-
vation).

e An important programme of information and
motivation for energy conservation was
implemented in the United Kingdom. An Energy
Efficiency Demonstration Scheme was initiated to
‘promote new technology for energy efficiency,
including financial support for investment. Sub-
stantial effort was devoted to increase the dissemi-
nation of the technologies supported in the dem-
onstration programme (Ministry of Energy).

Figure 4
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Energy demand by fuel type

Oil is still the dominant fuel in the EC. The share of
oil in total final energy consumption has been
approximately stable at 50% since 1985, after having
declined from 59% in 1973. The share of oil is only
39% in industry and 35% in the residential and com-
mercial sector but the transport sector is nearly com-
pletely dependent on oil. The contribution of natural
gas in final energy demand was 21% in 1987 and that
of solid fuels 8%. The share of electricity was close to
18%.

The growing role of electricity in meeting end-use
energy requirements has been accompanied by
increased penetration of nuclear power (see chapters
on electricity and nuclear fuels). Nuclear and hydro-
power accounted for 43% of electricity generation in
1987 and 15% of total EC primary energy require-
ments. Natural gas accounted for 18% of primary
energy requirements and solid fuels for 22%.
Although the share of oil in total primary energy
requirements has declined substantially since the
early 1970s, oil still accounts for 45% of EC primary
energy requirements.

Figure 5
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Source: Eurostat, DRI Europe.

Energy supply

Total EC energy production has increased very little
since 1986 and the degree of self-sufficiency has
fallen from 56.5% in 1986 to 55% in 1988. Net energy
imports have increased continuously since 1983 and
imports accounted for 45% of total energy consump-
tion in 1988.

Description and structure of the energy
industry

The energy industry includes:

e extraction and briqueting of solid fuels (NACE
11);

e coke ovens (NACE 12);

e extraction of petroleum and natural gas (NACE
13);
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Table 6
Gross inland consumption by fuel type

(1 000 toe) 1980 1981 1982 1983 1984 1985 1986 1987 1988
Hard coal (1) 202477 201016 197217 192477 180743 200 591 196 111 196 854 192 117
Lignite and peat (1) 35 470 37 436 37 331 37 768 38 661 38 344 35 550 32 297 33706
Crude oil (1) 551364 505693 482425 467 364 472281 462816 474290 476581 484 974
Natural gas 171073 167749 160334 167487 176634 184699 186843 198287 192539
Other fuels 1660 1397 1593 1833 1662 1 664 1 660 2169 2160
Nuclear/geothermal heat 46 094 61 144 68 280 80934 104443 125711 132888 138583 148735
Electrical energy 16 647 16 666 16 549 16 748 16 579 15 764 15 037 16 779 18 286

(1) Including the balance of foreign trade and stock changes of derived products.

Source: Eurostat (Sirene).

e mineral oil refining (NACE 14);
e nuclear fuel industry (NACE 15);

e production and distribution of electricity, gas,
steam and hot water (NACE 16).

The energy industry in the EC is characterized by the
existence of large companies, many of them being
national monopolies, especially in the electricity and
gas distribution industries. Some of them have an
international dimension (the major oil companies)
while others are national, often State-owned or with
a large participation of the State.

Community energy policy and the internal
market

Energy policy at Community level is embodied in a
number of energy policy objectives. The latest Com-

munity energy policy objectives for the year 1995
were agreed upon by Energy Ministers in September
1986. These take the form of horizontal objectives
which are general to the energy sector as a whole, for
example the need to maximize security of supply,
and vertical objectives which relate to specific
energy sub-sectors, such as oil, natural gas, solid
fuels, etc. The main thrust of Community energy
policy is to safeguard security of energy supply and
continued restructuring of the Community’s energy
economy. In particular, this means continued efforts
to reduce the Community’s dependence on oil,
especially imported oil, and the drive to achieve fur-
ther improvements in energy efficiency.

In 1988, the Commission reviewed Member States’
energy policies in the light of the 1995 Community
energy objectives, publishing its findings in a report
to the Council (COM(88) 174 final). The conclusions

Table 7
Primary production by fuel type
(1000 toe) 1980 1981 1982 1983 1984 1985 1986 1987 1988
Hard coal 159806 161872 156922 148548 107639 133597 139496 133908 129714
Lignite and peat 34 357 36 541 36 241 36 089 37 618 35 634 33 854 32 582 32 447
Crude oil 89 924 100 292 115 892 130 607 141 680 144 765 145 697 144 082 136 269
Primary petroleum products 2392 2 486 3755 4737 5 546 5 860 6 239 5725 4 591
Natural gas 129265 125236 115984 119940 119952 127 117 124565 129 101 120 177
Other fuels 1660 1397 1593 1833 1562 1664 1660 2169 260
Nuclear/geothermal heat 46 094 61 144 68 280 80934 104443 125711 132888 138583 148735
Electrical energy 15 388 14 642 14 905 14772 15 042 14 581 14 246 15 189 16 517
Source: Eurostat (Sirene).
Table 8
Trade

(1000 toe) 1980 1981 1982 1983 1984 1985 1986 1987 1988 1990 1995
Imports 818.8 748.4 720.7 691.4 725.6 723.8 766.2 763.6 774.8 803.5 891.0
Exports 227.0 239.5 2443 256.5 267.3 267.0 286.7 2740 262.2 2445 222.9
Net exports -591.8 -509.0 -476.4 -434.9 -458.3 -456.8 -479.5 -489.6 -512.6 -559.0 - 668.1
Source: Eurostat (Sirene).
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arising from the review received a first and full dis-
cussion at the Energy Council held on 9 June 1988.
A second round of discussions took place during the
Energy Council’s meeting of 8 November 1988. The
Energy Council stressed the need for action by
Member States to achieve 1995 energy objectives in
the field of energy efficiency at Community level
where the additional 20% improvement is unlikely to
be attained. Likewise, the objective requiring an
increase in the share of solid fuels in energy con-
sumption is unlikely to be achieved due to increasing
use of nuclear energy and gas in power plants and
partly because of environmental constraints. How-
ever, the Community would appear to be on course
to achieving its oil objective, i.e. to keep Community
oil consumption down to around 40% of total energy
consumption and less than one third of net energy
imports.

Energy is a key factor for any economic activity and
the European single market can never be achieved
without a strong and solid contribution from the
energy sector. A Commission working document of
May 1988 (COM(88) 238 final) entitled ‘The internal
energy market’ sets out the obstacles to the achieve-
ment of such a market and presents a strategy for
action to eliminate them. The Energy Council of 8
November 1988 emphasized the importance of this
working document and agreed with the overall
strategy proposed by the Commission, which advo-
cates making parallel progress in the different
spheres of action (implementation of the White
Paper, application of Community law, environment
and specific areas of energy) in order to establish the
internal energy market.

The potential for further integration of the electricity
and gas sectors is one of the policy areas the Com-
mission is currently focusing on. The internal market
can substantially affect the structure of the supply
companies but the extent of this impact can be mea-
sured only after the details of the proposed actions
have been defined and adopted by the Council. This
is an ongoing process which will require time, and
the impact of which will be felt over the longer term.
This process can be illustrated by looking closely at
the issues raised in moving towards greater integra-
tion of the Community’s electricity sector.

Electricity integration

A special report was commissioned, ‘Modelling
analysis of the electricity sector in the context of the
internal market’ by the Centre for Operations
Research and Econometrics — UCL, to study the
issue of electricity integration in some depth.

Applying 2% growth rate to the network comprising
the Netherlands, the Federal Republic of Germany,
France, Belgium, Spain, Portugal, Italy and the
United Kingdom, estimates were prepared showing
potential gains from closer integration of the net-
works through time. These net monetary benefits
include savings from both fuel and investment costs,
yielding an accumulated ECU 70 billion over the
period (taking the mid-point in 2000 and 2010).

In terms of investment saving, the benefits under the
present practices are estimated at 13 GW to 2000.
With greater integration there is an additional ben-
efit of 12 to 15 GW.

Taking into account the continuation of current
practices and reinforcing these by greater integra-
tion, the Community’s electricity park can meet
growing electricity demand to 2000 (averaging over
2%) with an increase in physical capacity of under
1% per annum.

In addition to the economic benefit above there is
also an ‘external’ benefit of the reduced emissions
because of lower consumption of fossil fuels. In the
medium term these could be averaged out at about a
5% reduction in CO,, SO; and NOx.

Translating these ‘producer benefits’ into reductions
in consumer prices is a further step in the integration
process. The direction of Commission thinking,
other than on price transparency, will emerge over
the new year or so. The Commission proposes a
detailed study of the way to extend third-party
access with Member States and sectoral interest.

Similarly, the issues raised by greater integration of
gas networks were also examined. The results sug-
gested that the way forward will be linked with
market structures and with network optimization
and, as with electricity, the direction of Commission
thinking on these structures will only emerge later
and can then be better analysed.

Harmonization of taxes

Harmonization of taxes, both excise duties and VAT
rates, is an important Community initiative which
will have direct impact on the energy sector. In 1987
the Commission proposed a directive on the har-
monization of petroleum product excise duties and
VAT rates. Discussions on those proposals are in
progress and at the time of writing (July 1989) the
Commission has indicated possible revisions to its
original proposals but details have not yet been
decided.
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Petroleum products

In the market for petroleum products, the overall
effects on refining at Community level are likely to
be small. The competitive nature of this market and
the rationalization carried out in the last decade sug-
gests that there is little scope for ‘system-wide’ gains
— the most efficient plants are already being
utilized. However, the removal of frontier controls
will provide scope for significant improvement in
the efficiency of distribution systems. Further gains
can be expected by 1992 when the oil regimes of
Spain, Portugal and Greece will be fully liberalized.

The overall effects on demand will come both from
the general increase in economic activity brought
about by the completion of the internal market and
from the much less important reduction in prices due
to efficiency gains.

The effects on relative product prices are likely to be
stronger than the effects on the general product price
level. Demand is constantly increasing in favour of
the lighter distillates, and this will be intensified by
the extra demand and increasingly stringent product
specifications. At the same time, conversion and
upgrading refining capacity for these high quality
products may well become tighter. Availability of
these products in international markets is likely to be
limited.

Concern about possible tightness in the supply of
motor gasoline arises also from the fact that:

(a) the general move to unleaded gasoline as a result
of legislation can only be achieved at satisfactory
octane levels with some reduction in the yield of
gasoline;

(b) the introduction of progressively higher-octane
unleaded gasolines by the major companies, as
part of their strategy to increase market share,
further reduces the yield of gasoline available
with existing technologies.

To some extent the switch to diesel, if it continues,
will offset these effects, but there are also limits on
the domestic production of diesel and these may be
intensified if product specification legislation adopts
the more stringent standards applicable in some
countries.

This shift in demand mix is taking place at a time
when demand for transportation fuels is likely to
grow steadily (2% to 1995). The effect will be that, in
the Community as a whole, there will be a need for
more conversion and upgrading capacity. If public
authorities delay defining future environmental stan-

dards, there could be a risk of shortage of adequate
capacity when it is needed.

If and when excise taxes and VAT are harmonized in
the Community, price levels in the southern Member
States could be lower, leading to an increase in con-
sumption. This would have some effect on refining
and distribution pattern