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ABSTRACT: The local, regional, national and global production structure can be assorted in
the EU forest cluster. International breakthrough is discovered in the pulp, paper and board in-
dustry as well as in the supporting and related industries such as in the pulp and paper machin-
ery, consulting, forest chemicals, automation and information technology. National, regional
and local sector are mainly such as construction, furniture, energy, forestry, packaging industry,
printing industry and wood processing. Economic growth and the mobile factors of production
have reached a new interest in the spread of information and technology, economic integration,
clustering and mergers. The broad roles of EU forest cluster have been found in this paper. All
countries are the paper and board producers. Technology developers are industries such as in-
dustrial chemicals, pulp and paper machinery, automation and information technology. These
are located in countries such as Germany, UK, France, Italy, Netherlands, Belgium, Finland and
Sweden.
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TIIVISTELMA: Paikalliset, alueelliset, kansalliset ja globaalit tuotantorakenteet voidaan
erotella EU:n metsiklusterissa. Kansainvilinen lapimurto on tehty sellu- ja paperi-, ja kar-
tonkiteollisuudessa sek tuki- ja lahialoilla kuten sellu- ja paperikoneissa, konsultoinnissa, ke-
mikaaleissa ja automaatio- ja informaatioteknologiassa. Kansalliset, alueelliset ja paikalliset
alat ovat enemminkin rakentamisessa, huonekaluissa, energiassa, metsanhoidossa, pak-
kausteollisuudessa, painoalalla ja puunjalostuksessa. Talouskasvu ja mobiilit tuotannontekijét
ovat saavuttaneet entistd suuremman merkityksen informaation ja teknologian levidmisessd,
talouksien integroitumisessa, klusteroitumisessa ja fuusioitumisessa. EU metsiklusterin viljit
roolit on selvitetty paperissa. Kaikki maat ovat paperin ja kartongin valmistajia. Teknologian
kehittdjid ovat alat kuten teollisuuskemikaalit, sellu- ja paperikoneet ja muu alaan liittyvi
konepajateollisuus, automaatio- ja informaatioteknologia, jotka sijaitsevat maissa kuten Saksa,
Iso-Britannia, Ranska, Italia, Hollanti, Belgia, Suomi ja Ruotsi
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EXECUTIVE SUMMARY

EU forest cluster sales are on average EUR 400 billion and the cluster employs
around 4 million people. The behaviour of regional clusters can be noticed. The
cluster branches have created the demand to the input of the other branches,
which has encouraged the cluster companies to invest in, factories or distribution
centres in the regions, thus being able to develop a stronger cluster, by supporting
each other.

The EU forest cluster utilises both absolute and comparative advantages in inter-
national trade, in which case each region has concentrated on products in which it
has either an absolute or at least a comparative advantage compared to other re-
gions.

The concepts of local, regional, national and global production are determined in
this report. The international breakthrough can be found in the pulp, paper and
paperboard industry as well in supporting and related industries as machinery and
equipment, consulting, chemicals, automation and information technology. The
national, regional and local dimensions are clearer in sectors such as construction,
furniture, energy, forestry, printing and packaging, and wood processing.

Marginal return and costs play the central role in the EU forest cluster in finding
an optimal level of production. The positive effects of the emerging global econ-
omy are seen in the areas with strong competitive advantages, which are also
highly developed technologically.

World output of paper and paperboard totalled 301 million tonnes in 1998. The
European and especially the Scandinavian paper industry has concentrated more
on high-quality printing and writing grades.

Economic growth and the mobile factors of production have aroused new interest
through the spread of information and the technology, economic integration, and
the cluster and merger activity of corporations. In 1998, comparing the 10 largest
forest industry companies in the world, the European biggest companies had a
25% share of turnover

The broad roles of EU forest cluster countries are discovered in report. All the EU
cluster countries are paper and board makers. The technology developers, in areas
such as industrial chemicals, machinery, automation and information technology
and energy, are located in countries such as in Germany, United Kingdom,
France, Italy, Netherlands, Belgium, Finland and Sweden.

Almost all European countries have research institutes concentrating on pulp and -
paper research. The largest organisations measured in man-years are KCL in Fin-
land, PIRA in the UK, STFI in Sweden and CTP in France.



The European printing industry covers thousands of small printing and publishing
houses located around Europe. The main cluster players as printers and publishers
are in Germany, UK, France, Italy, Spain, Netherlands and Greece.

Wood and furniture workers form a large SME sector and the biggest sawmill and
furniture factories are mainly located in Germany, Italy, Austria, Denmark and
 Portugal.

The packaging industry is also a significant client for the European paper and
board industry, since it purchases on average 35-40 per cent of total European pa-
per and board production. The companies are located all around Europe, but the
main user country is Germany, which consumes approximately one third of all
FEuropean paper and board packaging by value.



YHTEENVETO

EU metsdklusterin liikevaihto on noin 400 miljardia euroa ja se tyollistdd noin 4
miljoonaa ihmistd. Klusterissa on my0s alueellisia pienempid klustereita. Klusteriin
kuuluvat toimialat ovat luoneet kysyntdd keskeniin, joka on lisdnnyt alueiden in-
vestointeja vahvistaen klusterin dynamiikkaa ja keskindistd tukemista.

EU metsiklusteri hyodyntid sekd absoluuttisia ja suhteellisia etuja kansainvilisessi
kaupassa. Tdten alueet ovat keskittyneet tuotteisiin, joilla on joko absoluuttinen tai
vahintisn suhteellinen etu verrattaen muihin alueisiin.

Paikalliset, alueelliset, kansalliset ja globaalit tuotantorakenteet voidaan erotella
EU:n metsiklusterissa. Kansainvilinen ldpimurto on tehty sellu- ja paperi-, ja kar-
tonkiteollisuudessa sekd tuki- ja lidhialoilla kuten sellu- ja paperikoneissa, konsul-
toinnissa, kemikaaleissa ja automaatio- ja informaatioteknologiassa. Kansalliset, alu-
eelliset ja paikalliset alat ovat enemmaénkin rakentamisessa, huonekaluissa, energias-
sa, metsdnhoidossa, pakkausteollisuudessa, painoalalla ja puunjalostuksessa.

Marginaalituotoilla ja kustannuksilla on keskeinen asema EU metsiklusterissa, jolla
optimaalinen tuotannontaso saavutetaan. Myonteiset vaikutukset on havaittavissa
aloilla, joilla on vahva tekninen osaaminen globaalissa kilpailussa

Maailman paperin ja kartongin tuotanto saavutti 301 miljoonan tonnin rajan vuonna
1998. Sanomalehtipaperin tuotantoa on siirretty entistd enemman lihelle kuluttajia.
Osaltaan siksi Pohjoismaissa paperin tuotanto keskittyy entistd enemmain korkealaa-
tuisiin paino- ja kirjoituspapereishin.

Talouskasvu ja mobiilit tuotannontekijdt ovat saavuttaneet entistd suuremman mer-
kityksen informaation ja teknologian levidmisessd, talouksien integroitumisessa,
klusteroitumisessa ja fuusioitumisessa. Vuonna 1998 Euroopan metsiyhtisilld oli 25
% osuus liikevaihdosta maailman 10 suurimman metséyrityksen vertailussa.

EU metsiklusterin roolit on selvitetty paperissa. Kaikki maat ovat paperin ja karton-
gin valmistajia. Teknologian kehittdjid ovat alat kuten teollisuuskemikaalit, sellu- ja
paperikoneet ja muu alaan liittyvd konepajateollisuus, automaatio- ja informaatiotek-
nologia, jotka sijaitsevat maissa kuten Saksa, UK, Ranska, Italia, Hollanti, Belgia,
Suomi ja Ruotsi.

Lihes kaikissa EU-maissa on T&K-keskuksia. Miestyovuosilla mitattuna suurimmat
ovat KCL Suomessa, PIRA UK:ssa, STFI Ruotsissa ja CTP Ranskassa.

Euroopan painoala siséltdi tuhansia painotaloja ja merkittdvimmat maissa kuten Sak-
sa, Iso-Britannia, Ranska, Italia, Espanja, Alankomaat ja Kreikka. Puunjalostus ja
huonekalut ovat myos suuri P&K-sektori. Tehtaat sijaitsevat padosin Saksassa, Itali-
assa, Itdvallassa, Tanskassa ja Portugalissa. Pakkausteollisuus on tdrked asiakas kar-
tonkiteollisuudelle kdyttden 35-40 % Euroopan paperi- ja kartonkiteollisuuden tuo-
tannosta. Suurin asiakas pakkausteollisuudessa on Saksa, joka kiyttdd kolmanneksen
Euroopan paperin ja kartongin tuotannosta.






Global and Regional Aspects of EU Forest Cluster

Jari Hyvirinen'

1.

Introduction

In general, Europe, the United States, Japan or the OECD countries are regions
which are "main players” when we consider the role of the regional versus the
global economy. Trade in goods and services between these trade blocks has
been liberated during various rounds of international trade has dramatically in-
creased during the past few decades. Moreover, the most important trading
partners are either neighbouring countries or those belonging to the core group
of the industrial countries where international trade has played a significant
historical role. Consequently, the EU forest cluster has a significant role in this
development. The globalisation process has made possible the present-day
wealth of these industrial countries and in consequence increased the GNP
while at the same time regional inequality of income levels have diminished.

The conversion of regional income also has its roots in what are called "exter-
nal effects.”" In a certain region, one large international forest cluster corpora-
tion may begin to develop subcontracting co-operation with machinery and
equipment, packaging, chemical or automation and information technology
companies in the region or with the small and medium-sized companies such
as printing houses or sawmills in neighbouring regions. In the course of the co-
operation the companies learn the pressure of international competition, while
at the same time the viability of the region rises in terms of salaries and other
factor compensations. The growth of workers' consumption spreads prosperity
to other fields of industry and especially to service branches, which are usually
local or regional companies. The external effects also create new potential for
smaller regional cluster companies to enter the international market and at the
same time open the region to international competition. Thus the external ef-
fects are created at the regional level, in the so-called "regional clusters" which
Porter (1991) emphasises. This implies that in the regional politics the evolu-
tion of regional clusters should be supported, among other things. According
to Porter, regional policy will be more effective if it follows the principle of
developing of the cluster, in which the different relating and supporting indus-
tries are in a central position.

! This paper is a part of EU Forest Cluster Project. I am thankful for comments from Colin
Hazley and Pertti Laine. I also appreciate comments received from Forest Cluster Project su-
pervisor group. Comments: jari.hyvarinen @forestindustries.fi



This view of regional clusters also emphasises the significance of education
and skilled employees with advanced competencies in technology. The avail-
ability, price and quality of productive factors are of crucial significance for
competitive advantage at both the cluster and the company level. Some of the
factors are inherited as in the form of local resources, climate and infrastruc-
ture. Some can be created by investing in human and physical capital: in digi-
tal data communications network, to efficient energy management, to high-
quality universities and research laboratories, in specialised training for the
sector, in production plants and so on. The more specialised and more devel-
oped the factors of production, the more difficult it is for the competing coun-
tries or regions to imitate them. These factors in particular which are "difficult
to copy" are the source of long-term competitive advantage.

According to the regional cluster view, one branch has created demand for the
input of the other branches, which in turn has encouraged these companies to
invest in factories or distribution centres in the region, thus being able to de-
velop into a stronger cluster and support each other. Geographically located
clusters are built on a strong basic industry or industries. However, there must
be a "certain critical mass of companies” so that the cluster can gain ground in
the international competition. Porter (1991) classifies the effects which result
from the following innovations and may lead to competitive advantage: i) new
technology in use can lead to cost advantages or increase the surplus value ac-
cruing to the customer from the product ii) the buyers' needs can change; iii)
the "first in the market place” breaking into a new market gain clear advan-
tages compared to the companies which enter it later; iv) changes in the chosen
market segments or choice of new segments. Dunning (1993) agrees that cer-
tain regions have a driving force increasing the activities first in the neigh-
bourhood regions and on a global scale. By this, Dunning is referring to wider
regions, and the way in which the growth of industrial countries spreads into
developing countries. Similarities to the localisation studies of Krugman can
be found in this view.

2. What is the EU Forest Cluster?

The industry's competitive advantages can be analysed by clustering sectors
which are in co-operation with the forest industry. The vast bulk of capital
goods are purchased when the industry launches investment programmes -
such as paper machines, recovery boilers, grinders, refiners, forest machines
and many other kinds of machinery and equipment. These items play a signifi-
cant role in the mechanical engineering industry's output. The inputs of com-



panies in other sectors, such as chemicals manufacturers, service producers
and the contributions of research institutes and universities have likewise
helped to make the European forest cluster the integrated and competitive en-
tity what it is today. Furthermore, consulting firms have increasingly enhanced
the cluster’s competitive advantage. The effectiveness of this entity is further
strengthened by such features as its advanced technology in the field of energy
in general, and more specifically in electricity generation, automation and in-
formation technology as well as logistics.

Figure 1.

Forest Industry Cluster

@ Forest Cluster - for Better Living Source: Forest Cluster Project

According to estimates, the EU forest cluster sales are on average EUR 400
billion and the cluster employs around 4,2 million people (table 1). The EU
forest cluster is both research and technology intensive and environmentally
“sound, based as it is on sustainable forestry, recycling, and the function of for-
ests as carbon sinks. Advanced technology is therefore used throughout the
chain. Employees in EU forest cluster can reach the highest level of expertise
and enjoy challenging job opportunities.



Table 1

Comparison of EU Industries

bill. BJR in current prices 1995

Pa of EU y1997, EU Forest Cluster Project database, OECD, ETLA

Table 2

World population and paper consumption

Source: PP




3. Dimensions of Growth, Trade and Competitive Advantage in
the EU Forest Cluster

3.1 Some Aspects of Economic Growth and Competitive Advantage

There is greater economic growth in regions which possess special competitive
advantages. Economic growth does not necessarily continue ad infinitum while
in the examination of scale effects and of diminishing returns, the conclusion

" has been reached that, in the long run, returns on capital dwindle and the na-
tion's growth begins to slow down after a certain stage of prosperity.

Growth of population and the education level, and in particular, changes in
technological development, have affected economic growth through the spe-
cialisation of the labour, the re-organisation of production and the innovation
of new products. Therefore, marginal return and costs are the central factors in
the effort of the EU forest cluster to find an optimal level of production.

Each of these factors has had its own effect during different periods of time
leading to the strengthening or weakening of economic growth. Economic in-
tegration has led to a situation in which the division of labour between specific
organisations deepens and the significance of internationalisation is empha-
sised.

Economic growth and the mobile production factors have groused new interest
through the spread of information and technology, through economic integra-

~ tion, and the cluster and merger activity of corporations. The accumulation of
capital in the forest cluster is worth studying. It is hardly explained by raw
materials or the amount of the population of the country because, those coun-
tries, in particular, in which the supply of raw materials is scarce and the num-
ber of population is limited, have been successful in economic growth (Her-
nesniemi - Lammi - Y14-Anttila 1995). It is better explained by the ability of
the EU forest cluster to create new innovations and build well-functioning or-
ganisations. It is also attributed to the economic institutions which support af-
firmative social development.

In Solow's (1956) neo-classical growth theory, the growth of production was
based on basic factors such as labour and capital. The regional growth de-
scribed by the neo-classical theory has not been sufficient. In theory there are
numerous restrictions, so the reasons for growth can not be explained. The
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most central criticism has been directed against the significance of technology
and of human capital as interpreters of growth. A new growth theory corrects
these shortcomings by modelling the effects of human capital and technology,
in particular. With Romer (1986), "the technology leaders” varied in every
time period measured: during the last 200 years strong growth varied across
countries, but the leading position measured by economic growth was depend-
ent on technical progressiveness. Furthermore, in many studies it has been
shown that productivity and production have a positive correlation. According
Romer (1989) there is also a greater growth rate on the countries which have
concentrated on research and development.

The convergence between economic growth and the development of techno-
logical intelligence is not independent by coincidence but the effect of com-
petitive ability and market forces play the key role (Grossman and Helpman
1992), and this point is also worthy of further notice in the EU forest cluster.
Those countries or regions in which favourable competition conditions exist
are also the most progressive technologically. International trade and the eco-
nomic integration add to the pressure which has been directed towards the de-
velopment of technology and at the same time the exploitation of innovations.
The technology is not national property "as a matter of course" and it spreads
into other integrating countries (Romer 1991). Competition for the utilisation
of technology increases through innovations, and imitation crosses the borders
of national economies. These arguments are essential in the EU forest cluster
and must be presented in the present globalisation. The positive effects of the
emerging global economy are seen in the areas with strong competitive ad-
vantages and they are developed technologically. The technology becomes
global and the pressure to create new innovations in conditions of market
competition causes it to spread into other countries.

A new growth theory offers more realistic arguments, also for the EU forest
cluster, in explaining regional development in the global economy. Knowledge
can increase without limits and thus knowledge is one of the essential factors
contributing to increased productivity in economy. Furthermore, education is
not the only variable, but the organisations are needed which exploit the edu-
cation and in which the education can be further refined in the form of R&D.
Education is implemented both through public or private education and
through learning at work (Lucas 1988). The quality of human capital (the par-
ticipation in education, the ratio of pupils related to teachers) correlates posi-
tively with the growth of the income level. Low-income countries or regions
reach higher-income countries or regions through education. However, the
yield of education is not sufficient in those regions where there is already a
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high level of education. Therefore, education above all benefits low-income
regions. Furthermore, a high degree of investment is related to the gross na-
tional product on the countries which have a good education level (Barro
1991).

The exploitation of knowledge in the EU forest cluster cannot be seen only as
factors in technological and economic development but also in the under-
standing of human values also, one's own society and other societies and cul-
tures. The accumulating of human capital is interpreted as the people's "private
human capital” and as human capital which has accumulated to the society
(Stokey 1991). The choice of to train himself to a longer period the individual
is an alternative cost of that lost salary which he or she would have got by the
working life earlier. On the other hand, his or her knowledge reserve has in-
creased after- studying for a longer time in which case the student has ex-
changed his or her salary for a gaining a larger "store of knowledge". The
choice of the individual to acquire special knowledge will thus create external
effects: it expands the knowledge reserve of the society in question and in-

creases the effectiveness of education

Productivity is increased by education and the marginal revenue of labour does
not necessarily decrease. Likewise the addition of the new factor does not cor-
relate directly with the growth of the production. The new machinery equipped
with new technology can indeed increase production more than the earlier ma-
chinery, and scale effects and marginal revenues can grow likewise. The nega-
tive effect is that the regions which have a higher income level can continue
their growth, while low-income regions become further impoverished.

It is reasonable to study these assumptions of the new growth theory in the re-
gional development of the EU forest cluster. The significance of the trained
population of a region is surely essential to regional development, and simi-
larly, the concentration of certain technological know-how contributes its
value added to this regional cluster. The migration of trained labour force adds
to the know-how of the cluster and to productivity at the same time. The es-
tablishment of corporations in the region adds to clustering in the region and in
particular external effects. These new standpoints serve to explain more com-
prehensively why the some regions manage better either on the regional or on
the global market. To explain regional development in global process these
created competitive advantages in particular, are needed to succeed in the
wider market. From this broader point of view, the adequacy of regional re-
sources must be examined, especially those in which the education and lan-
guage skills, the versatility and readiness of the nation's education are primus
motors for innovation and adoption new belief models in the EU forest cluster.
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This examination includes the adequacy of R&D activities and the transfer,
spread and adoption of the technology.

3.2 The EU Forest Cluster Regions in International Trade

The EU forest cluster has utilised both absolute and comparative advantages in
international trade. Historically, the forest cluster regions have founded facto-
ries in places which were near large forest resources and where there was the
possibility for transport via water routes. In each region there were certain re-
sources with the help of which it breaks into the intemational market such as,
for example, energy, raw materials, labour force, engineering and marketing
skills. Later pulp and in particular paper mills have increasingly been located
near the customers. The regions have traded forest-based goods and services
among themselves, in which case each region has concentrated on production
in which it has an absolute or at least comparative advantage compared to
other regions.

According to the view of Hechsler-Ohlin, regions have concentrated on pro-
duction for which they have the preconditions provided by already existing re-
sources. If the region has been labour intensive, then it will concentrate on the
branches of industry which require abundant labour in the area such as saw-
mills and furniture companies. Likewise the theorem has defined the areas
which are capital intensive and in this case where pulp and paper mills as well
as machinery and equipment works have been established.

The actual H-O theorem has explained that a nation has a certain comparative
advantage and thus the export of products is based on the abundance of these
factors of production. Therefore in the EU forest cluster, for example, coun-
tries such as Finland and Sweden export paperboard, pulp and paper products.
This is not far from the concept of the competitive advantage where the region
concentrates on products in which it has this kind of advantage. Hence, the dif-
ferences between the old and new theories are crucial since the previous theo-
ries are based on immobile regional resources.

In the creation of the new competitive advantage the resources are mobile,
which is both a challenge and a threat also in forest cluster. The employees
move to find a job which matches their education, while other branches such
as information technology compete for educated employees. Furthermore,
capital moves in the international market to find the highest possible return on
capital which causes pressure to raise cost and profit effectiveness within the
cluster: technology attracts the best investment. These interpreters in the back-
ground of competitive advantage support the variables of the new growth the-
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ory. In the areas of the strong economic growth, it is known that highly trained
labour is found.

Dunning noticed that the global process also has connections with competitive
advantage and the new trade theory. According to Dunning (1997 p 43), along
with production resources - especially educated employees, capital, informa-
tion and know-how - move more freely across national borders in the present
global economy than earlier. These factors also have to be taken into account
in the EU forest cluster. In political "national state” decision-making it cannot
be assumed that the resources which create productivity and know-how are
"tied to their regions."

According to Krugman (1991, 1996), international trade has been based on the
external effects and on comparative advantage. These external effects have
been more significant at a local and regional level than at the national level.
The resources where competitive ability of an international level has been
reached are found on a local and regional level. Krugman estimated that in
connection with the expansion of international trade it is necessary to under-
stand the concentrating effects in the local and regional production.

The connections between regional and the global economy in the EU forest
cluster can be examined in relation to the forms of free trade (Timbergen
1965). Timbergen points out that demand remains local, regional and national
even if the international trade increases. Figure 2 shows the broad definition of
these levels within the cluster. This could be interpreted as meaning that before
international breakthrough the entrepreneurs acted locally, as has happened in
the pulp and paper industry, supporting and related industries such as machin-
ery and equipment, consulting, chemicals, automation and information tech-
nology. When business activity and competition increased, the entrepreneurs
moved to the wider market, however, in such a way that some of the entrepre-
neurs and products were supplied in local and national dimensions, such as
construction, energy, forestry, printing and packaging.
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Figure 2

Global to Local Dimensions by Sectors in
EU Forest Cluster

3.3 Growth, International Trade and R&D in the EU Forest Cluster

The share accounted for by R&D of the turnover in the forest cluster industries
is estimated so that R&D expenditures in wood and furniture are 0.7 and in
pulp and paper around 1 per cent of the turnover. This result is satisfactory,
although in the related and supporting industries the result is more encourag-
ing. Pulp and paper machinery consumed approximately 4 per cent, forest
electrical machinery 4-5 per cent and forest chemicals 5 per cent of turnover
(Hyvirinen 1999).

Technology inputs are a central interpreter of regional wealth, and some main
concerns can be taken account in the EU forest cluster. Firstly, for the conver-
sion of the regional income levels, the diffusion of technology and information
is a central interpreter. (Romer 1991, Barro and Sala-i-Martin 1995). Secondly,
unemployment is not necessarily caused by technology. For example, unem- |
ployment is low in the United States and Japan, where R&D inputs are at the
top level among the OECD countries (Pohjola 1996). However, a lower re-
gional R&D input did not signify an improvement in the region but these re-
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gions got help from more advanced regions. Thirdly, the driving force in core
regions can influence that development in the declining regions, which will
also become more affirmative. Employment and living conditions in the pe-
riphery can improve due to the effect of growth in the neighbouring region. Fi-
nally, the following factors (Okko 1996), among others, can affect the favour-
able development of the region: i) immobile resources such as an existing eco-
nomic structure and location factors such as transport and other services, ii)
The regional ability to keep and to attract mobile resources, including regional
co-operation in relation to high productivity and to wage level, iii) regional
preferences which affect the location decisions of consumers and entrepre-
neurs. However, environmental factors are not enough; the economy of the re-
gion must be able to create jobs, iv) technological development and growth of
human capital. The industrial changes brought by the information society have
affected the supply of labour decisively. These changes empha51ses the signifi-
cance of the human capital, especially.

Significant correlations have also been found between international trade and
the R&D input. Fagerberg (1996) examines the relation of technology, com-
petitive ability and foreign trade and finds that the higher the ratio of the R&D
input is in relation to the GNP the stronger is the growth of market shares on
the export market. The technology has its own share in the favourable devel-
opment of exports in the long run. Three main foundations can be found: i)
R&D and innovations have a distinct and important role in various industries,
even if these are not the "technology leaders", ii) in the high technology fields,
the size of the domestic market plays a significant role, and therefore R&D and
innovations are important for retaining the competitive advantage both in large
and in smaller countries; however, a small country can not lean only on one
technology leader, iii) The diffusion of R&D to other companies and fields, as
exploited in the EU forest cluster, is a significant factor for retaining new
competitive advantages.

3.4 EMU and the EU Forest Cluster

The discussion about the European integration has divided the economists into
two camps (Martin and Sunley, 1996). It is suggested primarily that free mo-
bility of goods, services, capitals and citizens together with Economic and
Monetary Union (EMU) would lead to a narrowing of regional differences.
This must also be noted in the EU forest cluster. Regional integration would
not only be seen as the approaching of the factor income and of economic ef-
fectiveness but the changes would take place also in the structure of the econ-
omy. The labour existed in the less productive level and in the regions of low
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growth it is estimated that freeing of the mobility of trade in the internal mar-
ket will increase the effects of the future comparative advantage. At the same
time, it is believed that the decrease in deregulation will increase direct in-
vestments and capital movement. On the other hand, there have been proposed
the sceptical estimates that because of the economic integration, the regional
income indifferences will increase. Doubts have been expressed that compa-
nies and the direct foreign investments would seek their way to regions of
cheap labour and weak growth in the internal market. According to this view,
it is estimated that the breaking down the trade barriers will expand economic
activity in those regions in which the productivity is high and growth is already
strong, since these regions already enjoy a higher comparative advantage. They
have already broken down the barriers to entry and they have a strong owner-
ship of the factors, the special know-how and an infrastructure that supports
companies' needs.

The effects of EMU on the production structure have also been assessed. Ac-
cording to Krugman (1991), monetary union will increase the need for spe-
cialisation. Also, the industrial structure in the various member countries could
change decisively. Comparing the structure of production in regions of the EU

-and the United States, it can be found that in the US states there are consid-
erably more specialised production structures than in EU member states
(Krugman 1991). "The EMU effect" could increase the need for more speciali-
sation, also inside the EU forest cluster. In European economic integration, re-
gional concentration would be more distinctly emphasised and high-level pro-
duction mergers would be possible. It is credible that every EU member coun-
try will certainly want to retain a versatile production level in order to hedge
against possible crises.

The connection between the stages of international trade and the EU forest
cluster activities can also be analysed from the growth point of view by
Schumpeter (1934). A basic message of Schumpeter was that when business
activity increases, the entrepreneur will not survive alone but by creating new
contacts with new interest groups. When a business expands, the resources of
the company must increase in harmony with international competition. There-
fore, the company must optimise the transaction costs by expanding the in-
come gained from the growth of firm. When a business increases from the lo-
cal and regional to the international or global scale, the cluster may need new
competitive advantages to compete in the international market. The new com-
petitive advantages must be created by education and co-operation in forms
which expand value added and guarantee a competitive future.
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4. Global and Regional Roles of the EU Forest Cluster

4.1 The Regional Role of the Cluster in the Pulp and Paper Industry

The World output of paper and paperboard totalled 301 million tonnes in
1998. North America’s share of this was over a third and the EU produced at
least a quarter. Asia’s share of global production accounted for 30 %. The EU
forest cluster is a particularly important player as a producer of paper and pa-
perboard and its share is 25 % of world's total paper and paperboard produc-
tion (table 3).

The World’s printing and writing grades together account for a 30% share of
the world output of paper and paperboard. The share of newsprint is 12%. The
European and especially the Scandinavian paper industry have concentrated
more and more on high-quality printing and writing grades. The European
share of world production of these papers is 33% and therefore almost the
same as that of North America.

Table 3.

World Paper and Board production by Region
1998 (1000 tons)

Source: PPI
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In the mechanical wood industry, more than 400 million cubic metres of sawn
timber are used world wide annually 75% of this being softwood species.
North America and Russia are the biggest producers of softwood lumber and
also its biggest consumers. Their combined share of consumption is around
70%. Japan also uses large quantities of sawn timber. North America produces
nearly a half of the world’s softwood lumber (145 million cubic metres) and
Asia 50 million cubic metres. The EU is second biggest producer of this wood
by 70 million cubic metres production. In plywood, the biggest producer is
Asia with 29 million cubic metre, and second North America with 17 million
cubic metres. The EU is a third biggest plywood producer and far behind Asia
and North America with 3 million cubic metres.

The biggest paper and paperboard user.is North America, which consumes
over a third or 98 million tonnes of the 301 million tonnes produced world
wide each year. In 1998, the European Union consumed 70 million tonnes and
Asia around 92 million tonnes respectively. These three regions thus account
for around 90 % of world consumption. Western Europe consumed 10 million
tonnes of newsprint the same year and about 31 million tonnes of printing and
writing grades. Thus the total demand for graphic papers came to nearly 41
million tonnes. When the 10 biggest producers and consumers are compared in
printing and writing papers, then on the production side there are five EU for-
est cluster countries - Germany, Finland, Sweden, France and Italy. On the
consumer side the main EU countries are Germany, the United Kingdom,
France, Italy and Spain (table 4).

Table 4.

The World's Top 10 Producers and Consumers
1998 (1000 tons)

Printing & Writing Production Printing & Writing Consumption

8:France :

wimly o eas

10 Korea . 7m0l

Source: PP1
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4.2 Regional Behaviour of Pulp and Paper Companies in the Global Pro-
duction Environment

The corporate composition of the sector has changed in general, but especially
in the European forest cluster paper industry, where the ten biggest companies’
aggregate share of capacity has increased from 20 to 50% in the past two dec-
ades. In Japan and North America, a similar development already took place in
the 1970s.

With the aims of maintaining competitiveness, gaining economies of scale and
lowering unit costs, companies have increased in size and merged their opera-

“tions. A further factor behind increasing company size is the sheer scale of in-
vestment projects; for example, a paper mill costs about 420 million EUR
($450 million). In the European forest cluster, company size grew substantially
in the 1980s and 1990s. In 1998, the biggest European forest industry compa-
‘nies had 25 % share of turnover compared with the 10 largest forest industry
companies in the world (table 5). As a result of the merger trend, European
forest producers are nowadays among the biggest in the world.

Table 5.
Main forest industry companies
Forest industry turnover 1998, mill.USD
Europe milLUSD}{ World mill.USD
1. Stora Enso 9732 | 1. International Paper 24044
________________________ Ao ).
2. UPM-Kymmene 8203 | 2. Kimberly-Clark 12298
"""""""""""""""" 1777 3 Weyerhauser + | 1iaia
| A LT waeminan | T
4, Jefferson Smurfit Group 7 4126 | 4. Stora Enso 9732
5. Metsiiliitto 3406 | 5. Georgia-Pacific 8890
6. AssiDoman 3018 T 6. Nippon Paper 8579
7. Arjo Wiggins Appleton 3000 ; 7. UPM-Kymmene 8203
A e U SN S B
8. MoDo 2390 | 8. Oji Paper 7870
9. Norske Skog _‘ 1975 | 9. Smurfit-Stone Container 7731
10. Ahlstrom 1628 | 10. SCA 7500
SOURCE: Paperinfo, July 199
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The effects of the dynamics of cluster company strategies and regional pro-
duction are the background of the regional industrial and economic structure
(Asheim and Dunford 1997). Regional growth is the background in local or
global production. International and global production are then seen from a
different point of view. International production includes all operation which
takes place outside the limits of the national economy, whereas globalisation
takes a deeper dimension in which the integration has a more evident geo-
~ graphical role.

In the EU forest cluster, globalisation has been influenced by the big multina-
tional companies and as the result of international competition. The structure
of global production creates a significant change in the integration of the pro-
duction in the world economy. In the earlier stages of globalisation, it was the
national states that increased the integration of the world economy (for exam-
ple commercial and competition policy) whereas in the latest stage of globali-
sation the changes has been transferred through multinational companies. The
localisation of companies can change regional vitality rapidly through mergers
and acquisitions. Also, the role of SME's as, for example, in sawmills or
printing houses has changed so much that the technologically more advanced
companies face financing problems through the growth of their R&D inputs,
and financial safety is sought through acquisitions of pulp and paper corpora-
tions.

According to Morgan and Cooke (1994), the strategies of small and medium-
sized companies have become more aggressive than before and also more
flexible, when they serve as subcontractors of the large-scale enterprises. The
flexibility of these SME's changes the behaviour of large-scale enterprise
making them also more flexible. This behaviour can be found also from the
EU forest cluster. According to Lundvall and Johnson (1994), this kind of a
"learning organisation" is significant in R&D companies, in which the com-
petitive advantages can be better exploited. The innovation process itself is
tied up with the institutional background and the environment of the economic
culture of the region. The human capital is therefore an important location
factor and it also restricts the transfer of the company, for example, to the
cheap labour countries.

There has been a significant change in the relative significance of the different
costs which affect the localisation of investment in companies. Particularly the
cost advantages which are related to the poorly educated labour and to the raw
materials have lost their significance. Meanwhile, the availability of trained la-



21

bour, R&D, transport and a communication infrastructure have correspond-
ingly become more significant factors in the EU forest cluster.

4.3 Regional Roles in EU Forest Cluster

The EU forest cluster is the world’s third biggest paper and paperboard pro-
ducer. The largest producers in the EU are Germany, Finland and Sweden,
whose output exceeded 38 million tonnes in 1998 and 50% of total EU paper
and board production (table 6). France, Italy and United Kingdom are likewise
major producers, but export only a small percentage of their output. The main
pulp producers are Finland and Sweden, which produce 66% of total EU pulp
production. :

Table 6.

Paper and Pulp Production in EU Forest Cluster
(1998)

Source: PP

In the EU forest cluster, the biggest paper and pulp exporters are Finland and
Sweden (table 7). Finland is export-oriented especially in printing and writing
papers, with nearly 90% of output going abroad to customers. As a newsprint
and pulp exporter Sweden has the leading role compared to other EU coun-
tries.
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Table 7.

Paper and Pulp Exports in EU Forest Cluster
(1998)

Source: PPi

While EU forest cluster includes both forest-based industries and also signifi-
cant related and supporting industries, such as energy, chemicals, machinery,
construction, printing and publishing and logistics, then it is obvious that these
industries have some specific regional or country roles.”> The forest industry
roles are grouped as i) paper and board maker and ii) wood and furniture
worker. The second group includes the function of developing technology in
related and supporting industries, such as machinery, chemicals energy and re-
search and development companies. Therefore, the roles are iii) technology
developer and iv) printer and publisher.

Using this classification, all the EU cluster countries are paper and board mak-
ers. The biggest companies are UPM-Kymmene, Stora-Enso, Metséd-Serla and
Ahlstrom of Finland, SCA, AssiDomin, and MoDo of Sweden, Jefferson
Smurfit Group of Ireland and Arjo Wiggins Appleton of United Kingdom,
whose production capacity is spread over Europe.

2 This description of country roles is based on the mimeo "Roles in the European Forest Clus-
ter” composed by Jaakko Poyry Group (November 23, 1998).
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The technology developers, in this case, called related and supporting indus-
tries, give a strong R&D input to the cluster. These are areas as industrial
chemicals, machinery, automation and information technology and energy.
These sectors are located in countries such as Germany, the United Kingdom,
France, Italy, the Netherlands, Belgium, Finland and Sweden. The main ma-
chinery producers are, for example, Ahlstrom Machinery and Metso from
Finland, Beloit from the U.S. and the Swiss-German Voith Sulzer group. In
harvesting and forwarding the principal manufacturers are Timberjack and
Ponsse from Finland and Partek in Sweden. Other machinery companies in the
EU forest cluster include, for example, Celli A. in Belgium, Bon Engineering
AB and Tremcel AB and Malux Electro AB in Sweden, McLean & Gibson
Ltd. and Parsons & Whittemore Lyddon Ltd in the UK, ABB Industry Oy and
Larox in Finland®. The principal chemicals producers include, for example,
Raisio Chemicals and Metsi Specialty Chemicals of Finland, EKA Chemicals
of Sweden and BASF of Germany. Other forest chemical companies are such
as Barentz BV and MAF Magnesite BV in Netherlands, Blagden Chemicals
and Clariant UK Business Unit Paper Ltd in UK, Produtec Foughton SA and
Seppic in France, BK Ladenburg GmbH and Degussa AG in Germany and
B&C Electronics Stl in Italy *. The most significant group of paper chemicals
is fillers and coating pigments, such as clay, calcium carbonate and talc.

Almost all European countries have research institutes concentrating on pulp
and paper research. The largest organisations measured in man-years are KCL
in Finland, PIRA in the UK, STFI in Sweden and CTP in France.

The European printing industry covers thousands of small printing and pub-
lishing houses, which are located around Europe. The main cluster roles as a
printer and publisher are in countries such as Germany, the UK, France, Italy,
Spain, the Netherlands and Greece.

Wood and furniture workers form a large SME sector and the biggest sawmill
and furniture factories are mainly located in Germany, Italy, Austria, Denmark
and Portugal.

The packaging industry is also a significant client for the European paper and
board industry, since it purchases on average 35-40 per cent of total European
paper and board production. The companies are located all around in Europe,

3 A reference to Phillips International Paper Directory, see more information for publication
* A reference to Phillips International Paper Directory, see more information for publication
3 Eriksson (1997)
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but the main user country is Germany, which consumes approximately one
third of all European paper and board packaging by value. In Europe, the main
packaging sectors by end-use are food (46%), beverages (24%), household
products (18%), and personal care (12%) (Hyvérinen 1999).

Consulting services have played an increasingly crucial role in the EU forest
cluster. The knowledge of consultant enterprises co-operating with universities
and research institutes, engineering and information technology companies and

- pulp and paper enterprises constitutes a globally competitive advantage for the
European forest cluster (Hyvérinen 1999).

5. Conclusions

EU forest cluster sales are on average EUR 390 billion and the cluster employs
around 4 million people. It includes industrial products such as paper ma-
chines, recovery boilers, grinders, refiners, forest machines and many other
kinds of machinery and equipment. The inputs of sectors such as chemicals
manufacturers, service producers and the contributions of research institutes
and universities have likewise helped to make the European forest cluster the
integrated and competitive entity it is today. Furthermore, consulting firms
have increasingly enhanced the cluster’s competitive advantage. According to
the regional cluster view, one branch of industry has created the demand for
the input of the other branches, which has encouraged these companies to in-
vest in factories or distribution centres in the region, thus enabling them to de-
velop into a stronger cluster through reciprocal support.

The EU forest cluster utilises both absolute and comparativé advantages in in-
ternational trade. Historically the forest cluster regions founded factories in
places which were near large forest resources and where there was the possi-
bility of transport via water routes. Later, pulp and paper mills have increas-
ingly located close the customers. The regions traded in forest-based goods
and services among themselves, with each region concentrating on products in
which it has either an absolute or at least a comparative advantage compared to
other regions.

The export of products by comparative or competitive advantage is based on
the abundance of factors of production. Therefore, the EU forest cluster coun-
tries, such as Finland and Sweden, export paperboard, pulp and paper prod-
ucts. '
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The concept of local, regional, national and global production is considered in
the EU forest cluster. The international breakthrough can be found in the pulp,
paper and paperboard industry as well as in supporting and related industries
such as machinery and equipment, consulting, chemicals and automation and
information technology. The national and local dimensions are more clearly
seen in industries such as construction, energy, forestry, printing and packag-
ing.

Marginal return and costs play a central role in the EU forest cluster in finding
an optimal level of production when the growth of population and the educa-
tion level, and in particular, changes in technological development have af-
fected economic growth through the specialisation of labour, the new organi-
sation of production and the innovation of new products. The convergence
between economic growth and the development of technological intelligence is
not independent and also worth of further noticing in the EU forest cluster.
The competition for the utilisation of technology increases through the inno-
vations, and imitation crosses the boundaries of national economies. These ar-
guments are essential in the EU forest cluster and should be presented in the
present globalisation. The positive effects of the emerging global economy are
seen in the areas with strong competitive advantages and they are developed
technologically. '

The world output of paper and paperboard totalled 301 million tonnes in 1998.
EU forest cluster is a particularly important player as a producer of paper and
paperboard and its share is 25% of the world's total paper and paperboard pro-
duction. The European and especially the Scandinavian paper industry has
concentrated increasingly on high-quality printing and writing grades. The
European share of world production of these papers is 33% and thus almost
the same as that of North America. The EU is second biggest producer in the
world of the softwood lumber with 70 million cubic metres production and the
third largest plywood producer totalling 3 million cubic metres, but far behind
Asia and North America.

The biggest paper and paperboard user is the North America, which consumes
over a third or 98 million tonnes of the 301 million tonnes produced world
wide each year. In 1998, the European Union consumed 70 million tonnes and
Asia around 92 million tonnes respectively. Thus these three regions account
for around 90% of world consumption.

The economic growth and mobile factors of production have aroused new in-
terest through the spread of information and the technology, economic inte-
gration, and the cluster and merger activity of corporations. The accumulation
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of capital in the forest cluster is worth studying. With the aims of maintaining
competitiveness, increasing economies of scale and lowering unit costs, com-
panies have increased in size and merged their operations. In the EU forest
cluster, globalisation has been influenced by the large multinational companies
and as the result of international competition. The structure of global produc-
tion creates a significant more towards integration of production in the world
economy. Furthermore, the flexibility of SMEs change the behaviour of large-
scale enterprises, making them also more flexible. This behaviour can also be
found from the EU forest cluster. This kind of "learning organisation” is ex-
tremely important in R&D companies, in which competitive advantages can be
better utilised.

As the EU forest cluster includes both forest-based industries and also signifi-
cant related and supporting industries such as energy, chemicals, machinery,
construction, printing and publishing and logistics, it is obvious that these in-
dustries have some specific regional or country roles. Using this classification
of roles the all EU cluster countries are paper and board makers. The technol-
ogy developers give a strong R&D input to the cluster. These are areas such as
industrial chemicals, machinery, as well as automation and information tech-
nology and energy. These sectors are located in countries such as Germany, the
United Kingdom, France, Italy, the Netherlands, Belgium, Finland and Swe-
den. Almost all European countries have research institutes concentrating on
pulp and paper research. The largest organisations measured in man-years are
KCL in Finland, PIRA in the UK, STFI in Sweden and CTP in France. The
European printing industry covers thousands of small printing and publishing
houses, which are located around Europe. The main cluster roles as printer and
publisher are in countries such as Germany, UK, France, Italy, Spain, the
Netherlands and Greece. Wood and furniture workers form a large SME sector
and the biggest sawmill and furniture factories are mainly located in Germany,
Italy, Austria, Denmark and Portugal. The packaging industry is also a signifi-
cant client for the European paper and board industry, since it purchases on
average 35-40 per cent of total European paper and board production. The
companies are Jocated all around in Europe, but the main user country is Ger-
many, which consumes approximately one third of all European paper and
board packaging by value.
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