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Abstract

This study, initiated within the framework of IIASA’s Young Saotgsts Summer
Program 2001, investigates some key issues related to the enlargement and, in
particular, the competitiveness of forest-based industries in the caadidantries. The

main contribution of this study is its holistic approach to discerniows forms of
industrial competitiveness in selected candidate countries. Moreover, jdatiob is to
investigate how the observed patterns of competitiveness havweevduring the
transition process so far, giving some implications of the modes ofuasting and
integration of the European forest sector as a whole.
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Competitiveness of the Forest Sector in the
EU Candidate Countries — Cluster Analysis

Esa Viitamo and Orest Bilas

1 Introduction

The accession of Austria, Finland, and Sweden with the European UnignifEL995
brought about considerable changes in the EU’s forest sector. ditestéd land
increased by over 90%, the direct employment of forest-based industries incteased
4.2 million, and the extended production and export changed the EU’s balame f
deficit to surplus in forest products trade. This resulted in a growing awaseof the
importance of the forest sector for Europe as a whole. Initiativea fmmmon forestry
strategy were taken to secure the competitiveness of the Eurofseast-based
industries in global markets.

The ongoing process of Eastern enlargement will pose new and more iegtens
challenges to the European forest sector. Compared to earlier access®mpsh
critical issues are related to industrial restructuring and the modermzaitjoroduction
facilities in the candidate countries. The big question is: Howthis be carried out to
meet the EU’s standards on common competitive conditions, environngntattion,
and its strive for regional equality? With structural chesgand specialization of
production, the enlargement entails great potential for the growith iacreased
competitiveness of the European forest sector.

This study, initiated within the framework of IIASA’s Young Saoigsts Summer
Program 2001, investigates some key issues related to the enlargement and, in
particular, the competitiveness of forest-based industries in the caadidantries. The

main contribution of this study is its holistic approach to discernious forms of
industrial competitiveness in selected candidate countries. Moreover, jgetiob is to
investigate how the observed patterns of competitiveness havweevduring the
transition process so far, giving some implications of the modes ofuasting and
integration of the European forest sector as a whole.

The four countries investigated were selected by using two criteria: first,ghegress

in economic transition and development. In this respect, Polandhen@zech Republic
belong to the most advanced candidate countries, whereas BulgdrRoemania have
shown a weaker and even stagnating development. Second, the neightmrmges,
Poland and the Czech Republic, have closer borders to the EU whereas theaather
countries are the most remote. Hence, the purpose is to find out if this Isiaatiar
influences the patterns and development of competitiveness.

By definition, the forest sector consists of the following verticallykéd activities:
forestry, wood supply to industry, and forest-based induspialduction and trade.



Various definitions exist for forest-based industrial production ugeneral, it refers
to the value chain of processing wood to different final products in thedmmrking
and pulp and paper industries. Usually the furniture and publishing andingrint
industries are also included although they are relatively weakly relkatetie basic
industries. In this study, the furniture and printing and publishing shdles are only
dealt with in the descriptive sections but excluded in the competitigeaeslysis.

This report is organized as follows: Section 2 surveys the position of tlestfeector in
the candidate countries and raises some general issues reldtedttansition process
and EU enlargement. Section 3 presents the methodological approach, the acieoimp
clustering technique and its application to the research problem acclyrdm&ections

4 to 7, which look into the profiles of the forest sector in the sekkaeuntries, the
emphasis is on the patterns of competitiveness. Section 8 fumbiestigates the
relative sectoral performance of the candidate countries. Caonkisand policy
implications are presented in Section 9.

2 Forest-based Industries in the CEECs,
Transition and Enlargement

2.1  Forest Sector in the CEECs 1

Forest-based industries rely on natural resources from forestsizéharsl coverage of
which differ considerably from country to country. With respect to tévbatsted area,

the countries with the most abundant resources are Poland, Romaniari8ulgtvia,

and the Czech Republic. Of the CEECs, the most forested country isrtdovbere the
forested areas cover 53% of the total area, whereas Hungary with 19% is at the other
end of the spectrum.

With the production volume of EUR 22 billion and direct employmehtLomillion,
forest-based industries-the including furniture and printing and publishing industries
— have a central position in the industrial structure of the CEEC regigrveue of
production, the paper and printing sector accounts for 48% of forest-based industries
followed by the wood and wood products sector with 28%, and the furniturestindu
with 24%, respectively. The employment shares are more equally digtitarid are
about one-third in each sector (Hanzl and Urban, 2001).

Forest-based industries are of major importance to Latvia and Bstosiere they
account for one-quarter of the total value of the manufacturing sector. Thissponds
to the figures in the Nordic countries, with major shares in the Eemasawmilling and
pulp and paper industries. In the Baltic countries, however, the hglrds mainly
result from extensive forest and wood products sectors. A second grouguofries,
consisting of Slovenia, Poland, Lithuania, and Slovakia, have shargthg between
11% and 15%. The paper and printing sector is particularly important for Slovenia,

! The 10 Central and Eastern European Countries (CEECkhown as CEEC 16— include Bulgaria,
the Czech Republic, Estonia, Hungary, Latvia, Lithuania, PolRod)ania, Slovakia, and Slovenia.



Estonia, and Latvia and the furniture industry has a central positionsinnia and
Slovenia (Hanzl and Urban, 2001).

The figures for the second group of CEECs are, on average, highefathdhe current
Eastern EU countries. The highest share of forest-based industries,id€28tind in
Austria while Italy and Germany rank second with 9% each. Thisss #ie figure for

the Czech Republic. The rest of the CEECs, Romania, Hungary, and Bulgaria, lage at t
bottom with 8%, 6% and 6%, respectively.

Figure 1 The candidate countries and the EU.

2.2  Transition and Integration with the EU

After the demise of communism and the Council of Mutual Economic sAasce
(CMEA) (see Holzmanmet al., 1995), which maintained an artificial industrial structure
and specialization among the CEECs, the composition of the manufecsector and
foreign trade has altered substantially in most of the candidaiatdes. On the whole,

the CEECs and the Soviet Union shifted from an arrangement obiahutade to
bilateral trade agreements with the EU countries at the beginning of the .1988s
abandonment of planned economies was a painful operation for all cegjnitnich can

be demonstrated by the production figures; between 1985 and 1993 the production of
sawnwood fell by 40% and the production of panels and pulp and paper by &86%nd
Domestic consumption shrunk even more, as displayed in Table 1.

2 The figures describe the development of a sample of countriesstimgsdf Poland, the Czech Republic,
Hungary, Romania, and Bulgaria (Thoroe, 2001).



Table X The slump of forest-based industries in Eastern Europe. Sourceod (2001).
Change in Production 1985-1993 Change in Consumption 1985-1993

Sawnwood -42% -50%
Panels -30% -37%
Pulp -30% -40%

Paper -32% -29%

The readiness of countries to face the change differed significartte countries and
regions with close relations to the West and strong West Europediataffis suffered
less than other countries and were able to restructure their econoraresrapidly.
Independent of the pace of economic reforms, the transition process of LEBEC
manifested in the growing trade with the EU. Towards the end of the 1986s,
absolute growth of trade with the EU has been faster in the more advancedatandi
countries but, at the same time, the less advanced candidates have betaively
more dependent on the B(Hazley, 2000). This holds true for the manufacturing sector
in general.

Associated with the increased EU orientation, the export of forest-based psduluct
CEECs has grown faster than the EU’s export, indicating more intedsspecialization

and adaptation to the European market system. As suggested in Figure 2, thefshare
the CEECs combined expdias increased strikingly in the wood and wood products
sector reaching almost 20% by 2000. The corresponding share of pulp and paper shows
a slower and more stable development.

By 1998, the total export of forest-based prodiidrem the CEEC 10 to the EU
amounted to 6 billion ECUs, of which Poland held one-third. The secondebigg
exporter was the Czech Republic with 970 million ECUs followed by Slovenia
Romania, Latvia, and Hungary exporting between 450 and 570 mililGs (Hanzl
and Urban, 2001). Thanks to the extended woodworking and furniture niekjdiotal
trade resulted in a surplus of 1.6 billion ECUs that year.

In spite of the growing trade and a positive trade surplus betweeICEECs and the

EU, the share of total trade for forest-based produbes remained relatively stable
throughout the 1990s. The share in the CEECSs’ import has varied arounatiibsé the
corresponding figure for export has been around 12Mooking at the individual
countries, large differences can be distinguished. In the Baltictoesnthe total export
share increased from 9% to 25% between 1992 and 1997, whilst almost the same but
adverse trend has been demonstrated by Romania. In Poland atleehsis also grown
steadily being 15% in 1997 (Hazley, 2000).

% The EU’s share of their total trade has increased faster than in theadeanced countries.
* The sum of EU and CEEC exports.

® Including furniture production and printing and publishing.

® Excluding printing and publishing.

" The shares are calculated as percentages of nominal values ofad&all992—1997.
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Figure 2 The CEECs’ share of combined export, in volumes (FAO, 2000)

While there are distinctive country specific differences, theECE are generally
specialized in industries characterized by high labor intensity and relatvelgapital
costs. With low wage levels and difficulties in capital formatidme structure of trade
reflects their comparative advantage. As conveyed in Figure 3, this comparable
advantage is concentrated in the woodworking and furniture industkiesreas the
paper and printing industries show a clear comparative disadvantage.

4000 7 Million ECU EExport ®Import OTrade balance
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-1000 products
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Figure 3 Forest-based products trade between the EU and CEEC 10, 1998.



Looking at their export structure, it is noteworthy that lumbad ganels, which are
typically products with low value-added, are not the most important exported products
as a whole. Instead, more processed products related to theufermdustry are the
major source of export income, especially in EU trade. Hence, in therityapf the
countries, economic clusters built around the furniture industry haea lzentral in
creating competitiveness of forest-based industries.

With the consolidation of trade relations and industrial restruegriforest-based
industries are prepared for deeper integration with the EU. However, thetappeis

vary across countries and there is a widening gap between the advancddsand
advanced CEECs. For the latter, serious obstacles for catching-up are low labo
productivity, outdated production facilities, and limited access to finaresed for
restructuring. In this respect, foreign direct investment (FDI) ardl fpolicies
accordingly play a decisive role.

The main argument for encouraging FDIs is that the import of taaglold intangible
capital in an industry facilitate its development and also bring pesgpillovers to
other industrial sectors. In this process, foreign owned companies becomaf plaet
international network, mostly within European multinational compsgnithereby
intensifying integration (Hunya, 2000; Dunning, 1999). Although, empiricallevte
on long-term impacts has yet to come, some studies have shown that Rbésforest
sector in Eastern Europe has increased and contributed to the increase inipitgduct
(Barrel and Holland, 2000).

In the most advanced CEECs, FDI inflows and the export market shareis wie EU
have grown faster in more technologically advanced sectors imicah improvement
of their industry structures and an increase in overall competitiveness. Hoviteiger,
important to note that through multiple input-output linkages, investmantsther
sectors also have cumulative impacts on the forest sector. It is evident thajrasving
FDI endowments, accompanied by increasing competitive pressure tovenfaotor
productivity, unemployment raises in the short term. On therothad, it is expected
that specialization and the gradual improvement in the standardiog lwill enhance
the production and trade of forest-based products within the enlarged EU.

The dichotomy between more and less advanced countries is alsctedf in the

structure of the forest sector in the hypothetical EU 25 shown in Eigurf the total

population— with the same distribution as the forested areds taken as a point of
reference, the less developed candidates are over-presented in the proditidtieh

wood while in the forest industry sectors it is the other way round. The &jgeation of

CEECs in the low value-added wood products industries is also higatigh

In summary, through trade and FDIs CEECs are, on average, highlyateegto the
EU’s market system already. The major changes brought about by émibarship are
their accession to EU funds and the adaptation to a common legislationindethe
rules of the game within the EU markets and the relationship towaodsmembers.
The key issue for future competitiveness of European FDIs are dzhamisms of how
forest sector policy is designed and implemented.
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Note: G1 refers to the advanced countries: the Czech Republic, ®dlae Baltic countries, and
Slovenia; G2 refers to the less advanced countries: Slovakia, BubyatiRomania, respectively.

Figure 4 Distribution of the forest sector in a hypothetical EU 25, 1998. Source:
Thoroe (2001).

3 The Cluster Approach
3.1  Measuring Industrial Performance

As the amount of piecemeal information on human behavior is congtaiawing, the
ability to perceive the development of multidimensional social phem@has become
increasingly more difficult. Consequently, the need to see behindigees and to
avoid human errors in interpreting the data has boosted the developndesgiication
of computer-based tools. Cluster algorithms and neural networkstioydar, originally
designed to understand the complex functioning of human braing bhagome a
standard tool in solving technical, economical, and societal problems.

In general, a clustering algorithm is a device to reduce the data malkstigations
between the objectives and reveal the dependencies among the wciaatacterizing
the object. In doing so, it solves a simple double maximization problem gedye.g.,

by Sharma (1996): Cluster analysis is a technique used for combining observations
into groups or clusters such that:

 Each group or cluster is homogenous or compact with respect to certain
characteristic. That is, observations in each group are similar to each other,
and



» Each group should be different from other groups with respect to the same
characteristics. That is, observations of one group should be different from the
observations of other groupsS8harma (1996:185).

While cluster algorithms have become a standard device for designing business
strategies, the algorithms are less applied in research on economitiesctand
performance of industries. In this respect, the attractiveness of th&tistdtclustering
techniques lies within the property of producing taxonomies across difféypas of
economic performances, which contrasts with the traditional cut-off ititzegsons of
industries into good- and bad-performing industfies.

This has also been the main deficiency of competitiveness reskasell on the cluster
approach used in industrial economics. In that framework, clusters consist afmeicon
units — firms and industries— that are interdependent and produce positive spillovers
to each other (Porter, 1990; Bergman and Feser, 1999). While the similarity of the
actors in an economic cluster is not explicitly provided, they areriimked by common
knowledge, technology or input flows. In this respect, statistical anti@mic clusters

are closely related.

Economic cluster analysis in particular is applied in research pdustrial
competitiveness, which became a topical issue in the 1990s. Accoalihg tfindings,
based on the Porterian approach, strong interdependencies and intenspeticom
within a cluster is the main source of international competitess of industries. The
main argument is that thecompetitiveness of one industry will enhance the
competitiveness of related industries, and vice ver$as argument has been shown to
be valid both for countries and larger economic entities (Viita2@f)1).

The most well known application of statistical clustering is thedgtby Peneder (1995)
who, inspired by Porter’s work, investigated the competitiveness of lasimdustries.

Based on specific performance indicators in international trade, his clugsfocedure

yielded a classification of the Austrian industrial sector into clssstrowing different

patterns of competitiveness.

It is noteworthy to mention that in Peneder’s findings, forest indesstand their
equipment suppliers were located in those clusters that, on average, receiveddriggh
for all competitiveness indicators. As he infers, this is ipédlyt the result of well
functioning Porterian clusters in the Austrian forest sector. Howeveedeermlid not go
further to prove the argument, the verification of which would sgate further
clustering analyses with explanatory indicators. Methodologically, thidone in his
later work where he tests the dependencies between different oidicaif
competitiveness in the OECD region Peneder (2001).

8 It should be kept in mind that if carried out only once, without furtsetistical analysis, the clustering
is not capable of explaining observed phenomena. It is also truehthaesults are very sensitive to the
selection of indicators and the amount of clusters.

° Note that statistical clustering is just a technique to organize data ftrefuanalysis. In applied
industrial economics the cluster approach refers to a broad andispegif of looking at the functioning
of industries. Hence, it has more qualitative contents.



3.2  Self-Organizing Maps (SOM)

In applied research a number of different cluster algorithms exist, theeldiwhich

depends on the problem to be solved. For the most general level, tmetiis is been
made between hierarchical and non-hierarchical (partitiomefhods, which differ by
the clustering mechanism and by the rules determining the number derdudn

hierarchical clustering, the number of clusters can be decided dummglustering
process, while in the non-hierarchical technique the amount of clusters mdscited
in advance?

The common drawback of the aforementioned clustering methodstisthiby prefer
certain cluster structures depending on the rules of the game, andntiecliuster
structures are influenced by the distributional properties of the dataddlition, it is
often difficult to interpret the outcome especially because the technicams d
visualizing device to display how the clusters look and how theyraegrielated.

These problems can be mitigated by the application of neural network algsrith
designed to model competitive learning processes. As defined by Kaski (1997:19):
“...competitive learning is an adaptive process in which the neurons in a neural
network gradually become sensitive to different input categories, sets of samples in a
specific domain of the input space. The specialization is enforced by competition among
the neurons: when an input arrives, the neuron that is best able to represent it wins the
competition and is allowed to learn it even better, as will be described below”

One of the most well known applications of the competitive-learning netwisrkise
Self-Organizing Map (SOM) method, which is also used in this st&@M, developed

in the early 1980s by Kohonen (1995) has become a popular tool for a range odwuliffer
data mining purposes, such as statistical clustering and visuatizatf high
dimensional data sets in genetalts self-organizing property implies that clustering is
unsupervised, in contrast to the methods described above, while mapjéng re
projecting the multidimensional data on a lower dimensional (two dg@al in this
case) display or a map. The projection is executed non-linearly.

As a detailed description of SOM is given in Kohonen (1995) only the vesgrese of
the method is presented here. The visualizing dewvicenap — consists of a regular
grid of processing units, “neurons”, which represent the vector inpatdescribing the
arrays of the chosen indicators with the reference vectons also called a code book

vector or a model. With the learning process the models will adapt to capture the
distinguishing properties of clusters. Fitting of the model vectors uslls carried out

by a sequential regression process, whetel,2,... is the step index. For each x(t), the
winner indexc (best match) is identified by the condition:

1 For a more detailed description of the methods see, e.g., Sharma (1996).

' SOM has been successfully applied in various engineering applisatimancial data analysis, and
telecommunications tasks. Related to this study, an interesting enigig@pplication is that of Simulket
al. (1999), which investigates the cluster characteristics of séwousands of paper machines
worldwide.



i, [x(®) - m. )] < [x®) - m )] €

where|| | is Euclidean distance. The winning unit and its neighbors adapt to espres

the input x even better by modifying their reference vectors towtrecurrent input.
The amount the units learn will be governed by a neighborhood kérnshich is a
decreasing function of the distance of the units from the winning unit emttp lattice
(Kaski, 1997). If the locations of units i and j on the map grid are denotedhdywo-

dimensional vectors, andr;, respectively, then:

hy ) =h{lr -1, it). @)

Kernel h is also called the neighbor function, which is usually dgetas a learning
rate factor 0 < a(t) <1). Finally, the adaptive learning process for model vectors or a

subset of them that belong to units centered araumda(x) are updated as:
m(t +1) = m(t) + h, O[x(®) - m ). 3

For the convergence, it is required thb - whent — 0 and with increasing
Ir. =r.].hy - 0. In the resulting map, units or clusters are located according to their

similarity to each other, i.e., clusters with a similar model vector &rgecto each other
and dissimilar ones far from each other. It should be noted that the nurhibesdels

and, hence, clusters is a decision variable and the choice depends orothd& afidata
available and the degree of desired homogeneity within clusters. letabte pattern
exploration often assumes repetition of the clustering process by varyingéhefshe

model grid.

3.3 Application to the Research Problem

Figure 5 depicts a SOM with a grid allowing the formation of 3 x 3 clust€hst is, the
maximum number of clusters is 9, but x vectors are not always assigreddneurons
leaving empty units. The software application used here orders dusiser by one of
the chosen indicators illustrated by gray scaling, which in Figure 5 mdmt<luster
A3 scores the highest by that indicator and the black clusters show the loahgss¥n
our analysis the value of export is illustrated by gray scalimpe size of the squares
indicates the number of x vectors or observations the cluster includes.

The SOM algorithm is applied here to analyze the pattern of competiss of forest-
based industries in the selected candidate countries mentioned abovedeinto
highlight the dynamics of the patterns during the transition processynaparison
between two periods in the 1990s is made. This is done by calculating arthmesns
for each standardized indicator for the periods 1993-1995 and 1998-2000, respectively.
Using averages instead of figures of specific years mitigates the problems caused by

10



high yearly variations in the values of the indicatéfrsrurthermore, it also partly
eliminates the problem of non-systematic errors in the data andrbetteals whether
any real changes have taken place.

3

Figure 5 An example of a SOM.

The analysis was carried out first for the four countries separately (Sectivm 7) to
explore the country specific profiles, and second by pooling the casnt8ection 8) to
explore the competitiveness of the countries in relation to each offiesr. several
experiments, a 2 x 3 grid size was applied for the country analysis best met the
demand of having enough sizable clusters to show the unifying charactetse of t
industries while, at the same time, allowing for interpretableirtistbns between
clusters. Based on these principles, a 3 x 3 grid was chosen for tisianacross
countries.

Preceding the choice of indicators, competitiveness must be defimedh farious
definitions, we applied that of Trabolt (1995), which was originally inkeshto measure
the performance of countries. However, Trabolt’'s components opetitiveness are
also applicable for industry sector analysis. Accordingly, competidgs manifests
itself in three determinants, which are:

1. the ability of an industry to produce export income in a profitable ,vilag
ability to sell,

2. the ability of an industry to restructure as the working environment changes,
the ability to adjustand

3. the ability of an industry to attract FDI#)e ability to attract.
The outcome of these input indicators is reflected inab#ity to earn i.e., the financial

performance of the business activity. In this study, competitivereesseasured two-
dimensionally by using the combination of the first two input indicatand the

2 This turned out to be a problem for some products and countriesettawthe averages did not
remove all the anomalies completely, e.g., negative consumption figures.

11



performance indicator in a modified form. Both absolute perforragieft column in
Table 2) and relative performance (right column in Table 2) are inegstiy

Table 2 The indicators of competitiveness.

Expval xi = Exp/prod xi =

Value of total export of product groupi.  The share of export in relation to domestic
production in volumes.

Measures the absolute ability to earnin  Measures the degree of outward
international markets. orientation.

Impval xi = Imp/cons xi =

Value of total import of product group i.  The share of import in relation to
domestic consumption in volumés.

Measures the absolute value of Measures the degree of import
dependency on import. penetration.

a Apparent consumption = production + import — export.

The absolute indicators were chosen to display the net ability to earntemational
markets— the difference between export and import or balance of tradevhile
relative indicators display the degree of comparative advantage andlson. A
positive difference betweesxp/prodandimp/consindicates comparative advantage for
a product group, while their equality is a sign of specialization within apcd group.

If both exp/prodand imp/consare close to zero, competitiveness is inward oriented.
Restructuring or adjustment is reflected in the change of specializatimssa@nd
within product groups.

The main argument, which is pointed out through the followingtiBas, is that one
should be careful in classifying economic performances to more asdclempetitive.

For example, while it is true that high trade surplus associated with comparati
advantage may reflect competitiveness and high import penetration low
competitiveness, other aspects of competitiveness should also be takeataatunt.,
This especially concerns the quality and the value-added contents of tradedtproduc
which are also considered here. Moreover, inward oriented performassaming
unconstrained import, reflects the competitiveness of the domesticsiries on the
domestic markets. Hence, it is not only the ranking but also the tiperapetitiveness
that matters.

The construction of indicators is based on the FAOSTAT database (FAO,,206@ah
contains long updated time series on forest products trade and producti@wider

To meet the requirement of consistency of product classification inlifferent years,
forest-based products were decomposed into 21 cateddri€he broader main
categories are roundwood, fuel wood, recycled paper, sawnwood, panels, and pulp and
paper.

13 For Bulgaria and Romania, the number of product groups is less becausepsoduets were not
consumed or produced.
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In the sections, cluster tables for each country and two periods are constAstsated
above, the closer the clusters are to each other the more similar they are@andrsa.
Because the number of observations and chosen grid size is relativaly seurons
had occasional difficulties to place clusters logically by th&mikrity. Dissimilarity,
on the other hand, is more clearly pointed out, which is demonstiat¢he patterns of
the opposite corners. In the cluster charts, solid arrows indit&tdnighest similarity
while the dashed arrows indicate the highest dissimilarity between teterdu Hence,
the main distinction between the clusters is made along two diggonalimensions.
The gray scale indicates the differences in absolute value of exgpaityhite shows the
highest value.

Each product group was also assigned a quality score, which is the ratio between import
unit value and export unit value. Values higher than unity indicateitheaternational

trade the country is specialized in low quality products. Anoih&rpretation is that

more domestic forest resources are needed to produce the same income thatas paid f
the import.

4 Country Profile — The Czech Republic
4.1  Forests and Forestry

Forests cover one-third of the total land area in the Czech RepubligfeBaus species

make up more than 80% of the growing stock volume, the main species beingaixX
spruce, European larch, and Scots pine. Beech is the most common broadleaved species
others include oak, poplar, birch, maple, and willow. The growing stadme per
hectare is among the highest in Europe and net annual increment per hecthosas

the European average.

However, there are certain negative influences on forest health, parlycui spruce
stands, by insects, diseases, and industrial pollution, which causeltapse of some
forests. The proportion of broadleaved species more resistant ltgimolis gradually

increasing. All forest area is classed as semi-natural and claimbd tmder a forest
management plan. Of the surveyed countries, the share of state owwnef$twests is
the lowest, 71%, and is expected to continue to fall through ongoing restitahd

privatization. As noted below, however, restitution is associated witlowserside
defects.

Table 2 Forestry statistics— Czech Republic, 2000. Sources: FAO (2001), UNECE
(1997), United Nations (2000).

Total land area; 1000 ha 7728
Total forest area; 1000 ha 2632
Exploitable forest area, 1000 ha 2581
Change of the forested area, 1990-2000 1000 ha 1
Net annual increment 1000°m 20440

Net annual fellings 1000 n 14540
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4.2  Industry

The wood and wood products sector has a long tradition in the Czech Republic
Associated with the transformation into a market economy and the split o
Czechoslovakia into two countries in 1993, production fell more than 40% between
1989-1993 and since then the Czech woodworking sector has shown, on average, a
relatively stagnate development.

In contrast to sawnwood and panel production, which together constitute #@8é o
sector, more processed products show a more dynamic developmenpadntsék
Foreign direct investments originating mainly from Austria andr@ary have expited
modernization and competitiveness of the targeted companies.

Privatization of the woodworking sector was by and large completedeagrd of the

1990s. Measured by unit labor costs, the Czech woodworking industry still eajoys
advantage to Western Europe but, through the ongoing integrahieradvantage has

been decreasing rapidly in the 1990s. The rise in wages is accompanied by a decrease in
labor productivity thereby weakening the overall labor-based compatiss (Hanzl

and Urban, 2001}

In contrast to the woodworking industry and the manufacturing sector in getiegal,
paper and printing industry did not collapse at the beginning of the 1$96m 1991,

the sector attained a steady growth path mainly due to the success of théipgldisd
printing industry. Since 1994, the pulp and paper industry has shown a gradual upward
trend in production and exports but the development has varied acexiscp groups.

Table 4 Forest-based industries in the Czech Republic in 1998. Source: Hanzl and
Urban (2001).

Production  Share of the total value =~ Employment

I -~ :
ndustry (million EUR) of manufacturing (thousand persons)
Wood and wood products 948 2.4 35
Pulp and paper;

publishing and printing 1835 4.6 43
Furniture 623 1.7 27.5
Total 3406 8.7 105.5

The Czech Republic has a long tradition in pulp- and papermaking-bas in all other
former East European communistic countrdeghe state, having full control of printing
and publishing, hindered development of the industry. As a consequenciicphom
technology became outdated and most of the current mills are too snmadlét western

14 The figures in the industry descriptions for all countries are takem fHanzl and Urban (2001). The
production volumes are measured by the value of production in natan@ncies with constant prices.
Hence, the deep declines for most countries at the beginning of the aB@0sesulted, to a large extent,
from devaluation of the domestic currency, which partially hides development of real industrial
activity. This is also the case in the transition period.

5 The Hanzl and Urban (2001) study calculates labor productivity as alvatween output in constant
1996 prices converted with ECU-based purchasing power paritiesh@&ndumber of employees. Unit
labor costs are defined as nominal wages in ECU divided by productivity.
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efficiency standards. Because of the high capital intensity of thestngmodernization
by domestic investments has been extremely diffituliNowadays, almost all
companies are privatized and most of the leading ones have foreigeigzion.

The main products of the industry are sulphite pulp and packaging and wgapgiers.
For the higher quality graphic papers, the import dependence is high. Iro$pite fact
that the Czech pulp and paper belongs to the top exporters in the CantraEast
European (CEE) region, it still lacks restructuring, a clear ownership stejcand
sufficient foreign capital for the needed technical modernization. Theniives for
foreign investors have been the favorable location of the country asepolork force.
While nominal wages are rising, so is labor productivity thanks toidoreapital
inflow.

4.3  The Pattern of Competitiveness

Already at the very outset of economic transition, Czech forest-based induseie
relatively well integrated into the European market system and spestidby its foreign
trade. The composition of industries was diversified and the pattecompetitiveness
showed clear product specificity for some clusters. Outside thsterling patterns, a
distinctive feature of Czech trade is an extensive export of roundwsagjesting that
there are severe structural problems in the forest sector. The tyagdrioundwood
export is directed to Austrian forest industries.

As the diagonals in Figure 6 show, the main distinctions in the fiestod (1993—-1995)
are made by thepennes®r specialization within product groups (southwest-northeast)
and theability to earn (northwest-southeast). The inward oriented cluster C6, while
having low level of trade, exhibits a slight outward orientation and a coatipar
advantage. Products included are typically intermediate inputs and productsragssum
local consumption as well as end products with high value-added contents (paper a
paperboard NE'). At the other end of the spectrum, cluster €3the most open and
specialized cluster— exhibits, on average, also a high comparative advaritageus
cluster consists of plywood and veneer sheets, which are stronglyeiatiexd, and
products of the pulp and paper industry.

The other diagonal shows that cluster C1, consisting of sawnwood aravithaterials,
yields the highest export income and trade surplus, whereas the pulp cluster @ys hi
import dominated and exhibits the highest comparative disadvantage. rtGListean
also be characterized as inward oriented, which is attributable to the low déve
imp/consand relatively lowexp/prod linking it to cluster C6. Hence, there is an
interesting relationship between high and low scoring pattermaghathat the highest
ability to earn is strongly linked to inward orientation and high opss and
specialization is close to high import penetration. Pulp production, shpwoth
patterns, is in general a very specialized industry within and across produgisgro

'® This holds true for all CEECs.

”NES = not elsewhere specified.

18 As seen below, very high specialization figures may indicate thatlycts are simply traded, i.e.,
imported products are exported. Another explanation is that importedupts are processed and
exported with higher value-added contents.

15



High outward orientation

High export surplus High trade volumes High specialization
Comparative advantage Moderate specialization Comparative advantage

Plywood 1.18
Veneer Sheets 2.14
Bleached Sulphite Pulp 1.11
Newsprint 0.92

Printing+Wkiting Paper 1.06
» Wrapg+Packg Paper+Board 1.56

Industrial Roundwood(C) 1.28
Sawnwood (C) 0.59

Fibreboard 1.10
Industrial Roundwood(NC) 2.07
Particle Board 1.77
Sawnwood (NC) 0.74

Balanced trade High import penetration

Moderate specialization

Inward orientation Comparative advantage
Low specialization

Figure 6 Competitiveness of Czech forest-based industries, 1993-1995.

The C2, the paper cluster, and cluster C4 are intermediary clusters, which arallynut
interlinked too. The paper cluster produces high export income linking it to @1 b
because of the low or negative trade balance it is also similar to clugerCa,
consisting of strongly interrelated woodworking products, is jmms#d between the two
worst performing clusters but it is characterized by a slight trade surplus and
specialization. In general it exhibits an average competitive performancssagitdhe
Czech clusters. Hence, in Figure 6 the area above the diagonals exhibitsosihe m
competitive performance, namely clusters C1, C2 and C3.

Looking at the quality scores of the clusters’ sizable degrees of outwardatien, it is
noticeable that coniferous and non-coniferous sawnwood are the molgucts
exhibiting distinctive quality competitiveness. On the other hand, cauter
roundwood, which scores second in export value, shows quality disadvantage and
further illustrates the structural problems of the Czech foresbeed/hile the export of
roundwood evidently yields considerable income to the forest owners, the ripdhast

to import raw material, which is generally more expensive.

The general trend in the 1990s has been a smooth increase in production s/aludhe
the strengthening of specialization within and across product groups. Udgests that

restructuring and further integration with the European market sybges taken place.

Furthermore, with the exception of clusters C3 and C4, the patternropettiveness

has by and large remained the same (see Figure 7).
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Very high specialization High specialization
Trading Balanced trade High volume of trade
High specialization

Printing+Writing Paper 1.07
- Wrapg+Packg Paper+Board 1.35
v

Fibreboard 1.28
Plywood 0.95

Veneer Sheets 0.81

Paper+Paperboard NES 2.37

Particle Board 1.93
Bleached Sulphate Pulp 1.00
Newsprint 1.17

Sawnwood (C) 1.02
Bleached Sulphite Pulp 1.15

High export surplus
Comparative advantage

High import penetration

Inward orientation

Low specialization

Figure 7. Competitiveness of Czech forest-based industries, 1998-2000.

Due to the intensified specialization, however, the principles of migsiity shown by
the diagonals have changed and become somewhat more obscure. nlorttheest-
southeast direction, the decisive indicator is taitive import penetration, imp/cons
which is highest for C4 and lowest for C1. For the former, hatp/consandexp/prod
are, on average, higher than the one indicating extensive trading andtmsping of
imported products to be exportéiCluster C1, on the other hand, which now also
includes bleached sulphite pulp, still produces the highest trade samptlishows the
highest comparative advantage. However, while the export of congesawnwood has
increased in the 1990s so has the export of its raw material indicagngettsistence of
the Czech syndrome.

By its export value C1 is close to paper cluster C2, which contrast witdsthe shrunk
pulp cluster C5. For these clusters, the distinguishing features igalne of export and
total trade For the pulp cluster C5, which is almost totally import-dominateghoebs

and imports are lowest whereas for C2 the figures are, on average, highest.

With its increased specialization and openness, cluster C6 stands as a link beteveen
clusters with the highest and lowest comparative advantage. Tiee oiiermediary
cluster, C3, is linked to C2 by a similar level of specialization and tdb¢4 balanced
specializatiof” and similar levels of trade. As shown in Figure 7, the most competitive
area has changed to that below the southwest-northeast diagonal and &above t
northwest-southeast diagonal including clusters C1 and C2.

19 Both explanations are plausible for panels, while paper is more typicathgtt
% The equality oimp/consandexp/cons
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As to the quality indicators, there has been a slight decrease in the averagédfiam
1.40 to 1.22) indicating an improvement in overall quality competitivendssvever,

for the most important traded products, there has been significargase in coniferous
sawnwood and decrease in coniferous roundwood. This has mainly resultedhieom t
changes in import prices.

4.4  Conclusions and Policy Implications

The overall stability of the competitiveness profile suggests that the CReplblic

was already highly integrated with the European market system at the begiririimg o
1990s. On the other hand, the stability suggests that the forest sector hasenot be
actively developed, which is demonstrated by the decreasing labor produatitiie
woodworking sector. The most distinguished change during the trangitaoess has
been the increase and specialization of trade within and across produpsgmehich

has changed the dimensions of competitiveness, for which the mostteeclusters
differ.

The analysis of the Czech forest industries suggests that the \ddieelaontent is
positively correlated with intra-industry specialization. Tgesistent structural problem
is that the cluster still providing the largest trade surplus consists efauv materials
and intermediate inputs. This indicates a waste of domestic resources anéndefici
forestry strategy. Competitiveness of these product groups is atsovuénerable to
changes in international market fluctuations. Hence, based on the abalysis, the
main policy implications for the Czech forest sector are:

» Formulation of a clear national forest sector strategy, which links suadikein
forest management to the creation of a competitive strategy for foessd
industries— a more dynamic cluster structure.

» Launching industrial development programs to increase domesticgsiageof
forest resources. This should be associated with tax reform ewdestitution
principles of the forests— transfer of roundwood into the inward oriented
cluster.

» Revising FDI policy (new incentive schemes) and launching industrial
development programs to facilitate restructuring and specialization
broadened frontier of competitive clusters and increased value-added contents
of the cluster with the highest comparative advantage

5 Country Profile — Poland
5.1 Forests and Forestry

Forests account for less than one-third of the land area and have been Igradual
increasing in recent decades. More than 90% of the forest is available for iatlustr
utilization. The same proportion of the forests is classed as semiahadnd the
remainder is divided between forest undisturbed by man and plantaGomsiderable
forest areas are protected in some way and Poland has the largest, 144,0@@ lud, a
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undisturbed forests in the CEE region. However, together with FragBeemany, and
Austria, Poland had the largest removals towards the end of 1990s.

Of the growing stock volume, 80% is made up of coniferous species of which Scots
pine is by far the most important and oak is the major broadleavedespddespite
widely occurring damages due to insect attacks, air pollution and other causes, that
reduce the average rate of growth, the total growing stock has gradually incréased.

net increment has remained above fellings, which is mainly due to ah@nénce of
younger stands. In Poland, 81% of the forests are still owned by treelatathe share is
gradually decreasing as a result of restitution and privatization. All ofrfeiidaforests

are claimed to be under a forest management plan.

Table 5 Forestry statistics— Poland, 2000. Sources: FAO (2001), UNECE (1997),
United Nations (2000).

Total land area; 1000 ha 30442
Total forest area; 1000 ha 9047
Exploitable forest area, 1000 ha 8474
Change of the forested area, 1990-2000 1000 ha 18
Net annual increment 1000°m 44006

Net annual fellings 1000 n 25741

5.2  Industry

Compared to the Czech Republic, Poland managed the transition of thesecastto a
market economy much better; production fell only 20% in 1990 but theregiftevth
has been impressive and faster than in total manufacturing. The mairlugtifou this
dynamic development in the woodworking industry came from a sa@amt customer,
the furniture industry, which was already largely privately owned at the bewjrof the
transition process. Boosted by extensive foreign direct investments,lymaom
Germany, it experienced a fast recovery and growth in production and éxpgetng
the main customer to the panel industry, the success of the furmidustry leveraged
the growth of the fiberboard and particleboard industries. In 1998, Hhee0f panels
and sawnwood of the woodworking sector were 31% and 25%, respectively.

At the end of the 1990s, privatization of the industry was largely conybletdth a
private share of 90%. The panel industry has absorbed the majorityragfodirect
investments contributing to rapid restructuring and growth, whereassalwvmilling
industry is still suffering from obsolete technology and lack of caphal.to the unit
labor costs, Poland has a clear competitive advantage to the CzechliRgzuwages
have risen more slowly and productivity has increased rapidly ZHamd Urban, 2001).

%1 The development can be illustrated by the trade index. From a vali!@0oin 1989 the index grew to
800 in 1998 for the furniture industry.
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Table 6 Forest-based industries in Poland, 1998. Source: Hanzl and Urban (2001).

Industry Production  Share of the total value Employment
(million EUR) of manufacturing (thousand persons)
Wood and wood products 2975 3.5 121.5
Pulp and paper;
publishing and printing 5139 6.0 122.2
Furniture 3134 2.7 145.4
Total 11248 12.2 389.1

The pulp and paper industry also experienced a rapid recovery since theoadoip
market economy and the growth rate of production has exceeded that of total
manufacturing towards the end of the 1990s. As with other countriesinttustry is
fragmented with small production units on average but the resiingtand investment
growth rate has been impressive: between 1996 and 1999 the rate varied from 41% to
64%. While there are some domestic owned companies among the largest, t
investments have been mainly carried out by foreign companies. Byntheokthe
1990s, the whole industry was virtually privatized: around 80% of the equity capital wa
owned by foreign companies.

The product range of the Polish pulp and paper industry covers all efnhin
categories and the main products are different pulp grades, printing @mtgvpapers,

and packaging papers. Part of the restructuring has been the closing down of
unprofitable specialty paper lines and the specialization to more stalesive paper
grades, which better meet growing domestic demand. The main incentiverégn
companies to invest is not only the market size but also competitive expor
opportunities.

While the quality of paper is still lagging behind, compared to the EU taas) the gap
is decreasing. The Polish pulp and paper industry is already deeply iegvah the
EU but it still enjoys a remarkable labor cost advantage. Despite rising wagks)d is
still 35% lower than in Austria. At the same time, productivity has incredssping
labor unit costs low and stable.

5.3  The Pattern of Competitiveness

Of the investigated candidate countries, Poland constitutes the biggest foarfioeest-
based products, which has enabled the development of a versatilriatlstructure
early in the beginning of the transition process. The locational atteawtss of Poland
is demonstrated by the fact that it has received the majority of forergetdnvestments
in Eastern Europe.

By and large, the pattern of cluster formation has been similar to thateoCizech
Republic, especially with respect to the first period (1993-1995). As demaatstirat
Figure 8, the northwest-southeast diagonal makes the distinctiornéoydegree of
openness and specializatianthin product groups. As with the Czech Republic, a large
inward oriented cluster exists, C6, where domestic companies dtenilomestic
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markets and export a very small fraction of production. These products @icalty

intermediate inputs (pulps) and sanitary papers. The production of ther lstt
economical to locate close to the markets. In contrast, cluster C3, ¢ogsa$talmost
identical products as the equivalent cluster in the Czech Republic, showsgttest
specialization and openness.

Inward orientation

Trade surplus i i

Low specialization Inward orientation
High export surplus Low specialization

High comparative advantage :
Industrial Roundwood(C) 0.52

Industrial Roundwood(NC) 0.65

Fibreboard 1.61
Sawnwood (C) 1.05
Sawnwood (NC) 1.46
Wrapg+Packg Paper+Board 2.46

Plywood 0.85
Veneer Sheets 1.40
Dissolving Wood Pulp 1.30
Newsprint 0.64

High outward orientation

Moderate comparative High import penetration
High specialization disadvantage High comparative disadvantage
Trade surplus Small trade deficit

Figure 8 Competitiveness of forest-based industries in Poland, 1993-1995.

As with the Czech Republic, the other diagonal makes the distinctiocobyparative
advantageand trade surplus, which is lowest for the paper cluster C4 and highest for
cluster C1. If trade surplus is kept as a yardstick, the Polish C1 is moratierand
consists of products with higher value-added contents compared to the Ciet¢h C
Poland, it also shows a higher comparative advantage. Another differis the high
comparative disadvantage in the Polish paper cluster C4.

Another inward oriented cluster is C2, which consists of roundwoodwsty the
second largest trade surplus, and forms a link between C1 and C6. For Poland,
roundwood is a far less important source of export income than in thenGzepublic
indicating a more developed forest sector in this respect. The pulp cOStexhich is

less import dominated than that in the Czech Republic, forms a link betlosen
performance in the trade surplus and high performance in specializatibaenness.

As seen in Figure 8, the diagonals suggest that the most competitive area &llocat
below the northwest-southeast diagonal and above the northeast-soutlagesial,
Clusters C1 and C3.
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A further comparison between Poland and the Czech Republic revealhéhaluster
formation in both countries has, to a certain extent, been based on thmpyaf the
product groups in general. In contrast to the Czech forest-based industige of the
most important processed and traded products in Poland enjoys quality covepess.
For plywood, newsprint, and roundwood the unit price ratio indicates quahtgradge
but, especially for some paper grades, import prices are even 2.5 times Higiner t
export prices.

Compared with the Czech Republic, the Polish cluster structure experiencemie
drastic change towards the end of the 1990s and development of compesivikas
been more dynamic (see Figure 9). Production, consumption, andvoagd®es have
grown simultaneously, which can be illustrated by roundwood productiothdrfirst
period (1993-1995), total production was about 17,000,08avhile for the second
period (1998-2000) the corresponding figure was almost 23,000,00Asnnoted
above, this is strongly attributed to the success story of the Polislitute industry.
Hence, in the Polish woodworking industry the Porterian clustechaeism is clearly
functioning.

High export surplus
Comparative advantage

High specialization Very high specialization
High volume of trade Trading Fibreboard 1.89
High trade deficit Particle Board 0.76

Plywood 0.80
Sawnwood (C) 1.04
Sawnwood (NC) 0.93

Printing+Writing Paper 0.98
Wrapg+Packg Paper+Board 1.49

Veneer Sheets 1.13
Bleached Sulphate Pulp 1.18
Household+Sanitary Paper 1.44
Newsprint 1.08
Paper+Paperboard NES 1.40

Total import penetration
Low consumption

High trade deficit Inward orientation
Moderate specialization Low specialization

Figure 9 Competitiveness of forest-based industries in Poland: 1998-2000.
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In the 1990s, there has also been a clear concentration of clustersa inore
distinguished taxonomy coupled with strengthened clustering alontedejaroduct
groups. Compared with the Czech Republic, the determinants of similaritg hav
changed less, which can be explained by the absence of big trading&fuarel the
fact that the inward oriented cluster C5 has become more balanced andneven
inward oriented. In the northeast-southwest directiorvéilae of import and total trade
has become the most distinctive feature.

At the same time, cluster C5 has become concentrated purely on raw nsaterial
indicating a clear strategic change, that is, domestic resources amtecxphore by
domestic industries to produce higher value-added products, which gerieghter
income. This is further demonstrated by the move of roundwood into thsterl The
opposite of the inward oriented raw material cluster is the papesteriuC1l, whose
composition has changed by one product. While showing the largel& tieficit, the
paper cluster has become the top exporter and highly specialized.

For the reasons mentioned above, the growth of production has alsstreag in the
panel industry. The former C1 (Figure 8), which has become the sawnwood aet pa
cluster C2 (Figure 9), creates the largest trade surplus and shows thesthigh
comparative advantage as well as a higher and more balanced specialization the
first period. In particular, the production and export of fiberboard particleboard has
grown rapidly. At the other end of spectrum, the pulp cluster G5dtunk and become
totally import dominated.

In general, the production and trade of pulp has experienced strong speioahzahin

and across the product groups, which is further demonstrated by tiehiggr trade
specialization of cluster C4. This indicates that dissolving pulp is also traded. C4
bridges the clusters with the highest ability to earn. With the excepifopaper and
paperboard NES, the notion of increased specialization in paper grades holdisrtrue
the other paper dominated cluster C3, which links the clustatsawegligible value of
exports.

Associated with deep restructuring, there has been a general increase inatie qu
competitiveness of the most important product categories. This espduidly true for

paper products and panels, which have experienced the biggest increase. Hence, with
the exception of fiberboard still showing low quality performaribe, growth of exports

has concentrated on products groups with high or improved quality ratios.

5.4  Conclusions and Policy Implications

In the first period (1993-1995), Poland and the Czech Republic had a relativelgrsimi
structure of competitiveness across forest-based industries, githouPoland a more
versatile product mix created the trade surplus. In the second period (1998-2000),
Poland showed more profound restructuring; increased value-added tsprgeality

22 Exp/prodandimp/consare higher than unity.
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ratios, and export values of its forest-based industries. Thibéas associated with a
more effective utilization of domestic resouré@s.

In Poland and, to a lesser extent, in the Czech Republic, clusters in thedseeood

can also be defined as sub-clusters in an economic sense, since their progects ha
strong vertical and horizontal linkages. Hence, the pattern of cotiveetess by the
chosen indicators is clearly related to the proximity of the marketistachnologies of

the product groups. In general, the Polish country profile seems to supgebecause

of the favorable development during the transition process, there is notoeetlise
forest sector policies. Related to the strong growth, however, talysas yields the
following recommendations:

» Improving the institutional and policy framework to meet the needshef t
dynamic industrial development. With the creation of a sound foresbisect
policy this improved framework will also facilitate monitoringhé controlling
industrial growth — sustained competitiveness of the cluster structure.

» Launching industrial development programs and revising FDI policdsoost
the growth and diversification of the chemical forest industrytransfer of
paper grades to the cluster with the highest comparative advantage

6 Country Profile — Bulgaria
6.1 Forests and Forestry

Compared with the more advanced candidate countries, the forests of Budgati
Romania have been suffering more from human disturbances and negligence.
Nevertheless, growth of the forested area has been faster in the lessexticanntries

as well, resulting from economic problems and afforestation.

Table 7 Forestry statistics— Bulgaria, 2000. Sources: FAO (2001), UNECE (1997),
United Nations (2000).

Total land area; 1000 ha 11055
Total forest area; 1000 ha 3690
Exploitable forest area, 1000 ha 3222
Change of the forested area, 1990-2000 1000 ha 20
Net annual increment 1000°m 2318

Net annual fellings 1000 ™ 4798

In Bulgaria, forests and other wooded land accounts for over one-third edtddand
area. Afforestation, while increasing forest resources, is intended ych@fl soil
protection and to correct forest degradation in earlier years, rather thandod w
production. Plantations account for more than a quarter of the foreste@agdemost of

% The growth of the industry has resulted in an increased importusfdwood.

24



the remainder of the forests are classified as semi-natural $orafitthe forests of
Bulgaria are officially claimed to be under a forest management plan

The broadleaved species account for about 60% of the growing stock, thespesiies
being beech and oak. The main coniferous species are Scots and Austeaangin
Norway spruce. Forests were state-owned until the restitution process begamin 199
and since then ownership by municipalities and private individuals hadugfly
increased.

6.2 Industry

The Bulgarian wood and wood products sector experienced a stagnant developdnent an
a slight decline of production already towards the end of the 1990s. Howeéweasi

less pronounced than in total manufacturing. Of the total production fooest-based
industries, the wood and wood products sector accounts for 20% of which sawnwood
and panels are the most important products. Together they form 86% eikgorts to

the EU within the woodworking sector in 1998 (Hanzl and Urban, 2001). lte syi
progressive privatizatioff, the inflow of foreign investments has been modest thus
hindering the modernization of production facilities.

A few foreign owned enterprises meet European technological standandseag the
other companies are technologically outdated and suffer from severe tgapaci
underutilization. This is related to various structural problemsatesinated by wood
shortage and the high prices of energy. On the other hand, of all the CBE@syia

has had the lowest and most stable unit value costs, which also reflesteadegree

of economic integration with the E&(Hanzl and Urban, 2001).

Table 8 Forest-based industries in Bulgaria 1998. Source: Hanzl and Urban (2001).

Industry Production  Share of the total value Employment
(million EUR) of manufacturing (thousand persons)
Wood and wood products 78 1.2 14.8
Pulp and paper; 251 3.9 24
publishing and printing
Furniture 58 0.8 15.6
Total 387 5.9 54.5

Compared to the woodworking sector, the Bulgarian pulp paper industry has shown a
deeper decline, which has also been deeper than in total manufacturing. Wiaslg
the consequence of domestic structural problems as the pulp and ipdpstry has
been highly inward oriented. The pulp and paper enterprises, amountingetuyt
companies, are privatized but many of them still have minority dtatding. Half of

2490% of employees are in the private sector.
25 Labor unit costs were 20% of the Austrian level in 1998.
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them have foreign stakeholders, mainly from countries close to Baldiae Greece
and Turkey, but also from more distant European countries.

Those companies with foreign stakes have access to modern technotbgyosh of

them are able to compete on the international markets. In contnastioimestic owned
companies have typically outdated production facilities and lowaciy utilization
rates. Because of the weak competition in domestic markets, however, they have bee
able to remain on the market. The main products of the industry areichlepulp,
special technical papers, wrapping and packaging papers, and sanitary papers.

The problem hindering restructuring is not only the shortage of investoagital but,
more importantly, there are also severe institutional defettesd@ are manifested in the
high prices of energy and the increasing price of industrial roundwood. Hawes
with the woodworking industry, the wage level and unit labor costsrerdowest of the
all the CEEC<? thus being Bulgaria’s most important competitive advantage.

6.3  The Pattern of Competitiveness

As noted above, the Bulgarian economy has been less open and less idtegtiathe
European market system than the economies of countries dealt with eBhnigis also
reflected in the clustering pattern of the forest-based industriesteder, the
dominance of the domestic industry, especially in the sectors with low congumpt
levels, suggests that production facilities are outdated and scafeiga@f This holds
true especially for cluster C4 in the first period (1993-1995). As mentioned atizare,
presence of these kinds of inefficiencies have been possible mainly due ttsee c
economy.

It is illuminating that in the first period (Figure 10) there wereotdominating clusters,
covering 67% of the products, which are inward oriented. They also haves\eo,

some distinctive properties. Cluster C3, consisting more of raatenals and
intermediate products, shows a relative high trade surplus and & sligmparative
advantage, whereas for cluster C4 trade is more balanced and more inuerch

Regarding cluster C3, one interesting observation is that the exporitnesiuwf

roundwood are very low indicating a healthy industfiatructure in this respect.

Due to the domination of an inward orientated pattern, the Bulgadiaster chart is
missing a specialized cluster. Nevertheless, the diagonals | revetistinguishing
clustering pattern. The most outward oriented cluster C1, progubm largest income
surplus, contrasts with the most inward oriented cluster C4. T$tenduishing property
is exp/prod,which follows from the absence of specialized clusters found in theem
advanced countries.

The southwest-northeast diagonal makes the distinction by dégree of import
penetrationmp/consand the value import.The paper cluster, C5, characterized by a
total import penetration, demonstrates a high specialization acrosgsigi groups and

26 Unit labor costs are still 10% of the Austrian level.
2" Compared, e.g., with the Czech Republic.
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the structural problems of the Bulgarian forest sector. On the othret, his becomes
understandable taking into account the low consumption levels ofr gapéducts and
the increased economies of scale in production. The opposite of C5 terdli3, which
exhibits a slight comparative advantage and trade surplus. Plyveons 2 one-product
cluster link to C1 and C3 by its intermediate comparative advantagebgnthe
domination of the domestic industry. In Figure 10, the area below tlgodas displays
the most competitive clusters: C1, C2, and C3.

High Inward orientation
Low specialization

High Import dominance

C5

“saCl

Sawnwood (NC) 1.75
> Plywood 1.63 <—Bleached Sulphate Pulp 1.24

High comparative advantage Large export surplus
Trade surplus High comparative advantage

Inward orientation

Trade surplus
Slight comparative advantage

Figure 10 Competitiveness of forest-based industries in Bulgaria, 1993—-1995.

With the exception of coniferous roundwood and sawnwood, which enjoy quality
competitiveness, Bulgaria has specialized in low valued prodaocits trade. In this
respect, Bulgaria is similar to the Czech Republic. The overall pattern of
competitiveness in the first period (1993-1995) resembles that of the asbanced
candidates but in a weaker form due to the closed economy.

As with Poland, Bulgaria has experienced a noticeable change in itdriadigsructure
towards the end of the 1990s. This is associated with an increase in total poodficti
resulting mainly from a remarkable growth in veneer sheet pramluechainly sold to
the domestic markets for further processing. The manufacture of many otlercpsp
pulp and paper in particular, has simultaneously declined leading to aragecte
specialization into the woodworking sector.

28 Roundwood production increased by 33%.
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In general, the forest sector has become more open, i.e., both impottgtemeand
export orientation were increased indicating specialization anttuasring. With
respect to exports, this can be partly explained by shrinking domestic defimasome
products thereby forcing companies to sell abroad. Furthermore, thertexf
roundwood has increased sharply indicating some structural problems etohemy

and forest-based industries. In the second period (1998-2000) an anomaly exists
affecting the pattern of the clustering. Namely, for non-coniferousgad the share

of export of production is 193% while the share of import in consumpseB8%, which

is probably due to the yearly variations in roundwood stdcks.

At the end of the 1990s, there is only one inward oriented cluster Gpui@&ill)
consisting of raw materials and low value-added products. Followingakiern of the
first period, the opposite is C1 exhibiting the highest comparativa@ tdge, which is
the difference betweeexp/prodandimp/cons As a result of the anomaly mentioned
above and the absence of a clearly specialized cluster, the southwestasbdlagonal
makes the distinction by the average differences between the indicators. gdestbi
difference can be found in import penetratioamp/cons,which is almost complete for
the paper cluster C6. This cluster shows a rising specialization acrogsgbrgroups.
The lowest figure is found in a new cluster C4, which consists bégbreducts with
high and low value-added contents.

High Inward orientation
Low specialization

High import penetration

High trade deficit
Moderate spemallzatlon

Wrapg+Packg Paper+Board 1.89

C5 “ C3--
I C4 ,,-—“ c2 ‘~~~_\
A_f -~

ClL =
e 120 Sawnwood (NC) 0.69
SR CR EREE T Bleached Sulphate Pulp 1.7
Plywood 0.15
Sawnwood (C) 0.86
High trade surplus
High comparative advantage

Moderate comparative
advantage

Trade surplus High trade surplus

High specialization

Figure 11 Competitiveness of forest-based industries in Bulgaria; 1998-2000.

29 \We made an exercise by changing the values, &figiconsand 93 forexp/prodand the outcome was
a pattern similar to the advanced candidates.
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The pattern of intermediary clusters reflects the trend towards a mpea and
specialized industry structure. Whilst showing the second highest impoli®, va
wrapping and packaging papers in C3 have also become an important exporttproduc
resulting in a moderate and balanced specialization. A correspootangge has also
taken place in the more advanced candidates, although to a larger extens &ahel
coniferous sawnwood have created a new cluster with the highest specializadi@n a
high comparative advantage. This is also similar to development in the advanced
countries, especially Poland.

It is noticeable that, for sawnwood and plywood, the increase in produatibexgoorts
has been associated with maintenance or significant growth otygalmpetitiveness,
suggesting that there have been efforts to develop and diffetit@fproducts. On the
other hand, for other panels and paper products restructuring has led tdizggarain
exports in relatively low quality grades.

6.4  Conclusions and Policy Implications

In spite of the low levels of production and trade, Bulgaria has bekntalbroaden and
differentiate its competitive frontier in forest-based industri@estructuring is
characterized by the development also found in the Czech Republic anddPtlas
probable that the massive growth in the domestic demand for veneetssit the end of
1990s has provided a stimulus for the outward oriented growth in thieaty linked
product groups (panels and pulp) and horizontally linked products (sasdjwbrough

the economies of scale and scope in roundwood production. An accompanied @egativ
trend is, however, an increase in the export of coniferous and non-carsfero
roundwood. Hence, for Bulgaria the analysis avails the following policy
recommendations:

» Advancing institutional reform needed for changing into a workable stark
economy. This reform should also contribute to macroeconomic s$yethifit is
needed for the growth of domestic demand for forest productsransfer of
roundwood to the inward oriented cluster, an increased specialization and
value-added of competitive clusters.

» Revising forest sector strategy and forestry management to better meettte
of forest-based industries- increased production and outward orientation
across clusters.

» Revising FDI policies to boost the inflow of foreign capitalbroadened
frontier of competitive clusters, increased specialization.

7 Country Profile — Romania
7.1  Forests and Forestry
In Romania, forests and other wooded land accounts for less than one-thirel lahd

area, with most of these areas located in the Carpathian mountainousaaditme pre-
Carpathian hills. Some 90% of all forested area is available for industilization and
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an even higher proportion is semi-natural forest, with only small areatreskts
undisturbed by man and in the form of plantations. Around 60% of the volume of
growing stock is comprised of broadleaved species, the mariespbeing beech and
oak. Norway spruce is the principle coniferous species. The age ctastus¢ of the
forests is oriented towards middle-aged stands.

Table 9 Forestry statistics— Romania, 2000. Sources: FAO (2001), UNECE (1997),
United Nations (2000).

Total land area; 1000 ha 23034
Total forest area; 1000 ha 6448
Exploitable forest area, 1000 ha 5739
Change of the forested area, 1990-2000 1000 ha 15
Net annual increment 1000°m 34600

Net annual fellings 1000 n 13100

The net increment, which is above the European average, has exceeded fellings by a
considerable margin for some decades, leading to increased growing stockrsBipn

of the forests was formerly entirely by the state, but the process oftatan and
restitution is leading to an increase in private ownership. In addition, adists in
Romania are claimed to be under a forest management plan.

7.2  Industry

Similar to development in the Czech Republic, the production of wood anadwo
products along with total manufacturing declined by about 40% at the miegirof
1990s. Since then, the decline has leveled-off, but the developmestdmmted and is
below total manufacturing. It was not until 2000 that production showed sajne sif
recovery with a rise of 12.9%. Within the industry the most important prisdace
carpentry and joinery having 32% share of the export to the EU, followed bgvsaod

with 30% and other wood manufactures with 21%, respectively. Wood basetk pane
rank fourth with 12% (Hanzl and Urban, 2001).

By the end of the 1990s, practically all companies in the industry weratmed, but
because of the existence of big state owned conglomerates the sigodiof the
private sector on the domestic markets is still remarkably low. As in Bwgdhe
Romanian woodworking industry lacks resources for investments in modern
technologies. Because of the deep institutional problems and low attraess/éor FDIs
accordingly, restructuring and modernization of the conglomerate$evilifficult. The
remoteness of the country to the EU is reflected in wage levels andnibhé&bor cost

— similar to Bulgaria— which, however, would still give a potential competitive
advantage.
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Table 10 Forest-based industriesRomania, 1998. Source: Hanzl and Urban (2001).

Industry Production  Share of the total value Employment
(million EUR) of manufacturing (thousand persons)
Wood and wood products 231 2.2 79
Pulp and paper; 258 2.6 49.3
publishing and printing
Furniture 310 3.1 119.6
Total 800 7.9 247.9

The pulp and paper industry, while following the dramatic decline of total
manufacturing up to 1994, showed some signs of recovery thereafter. Productio
increased slightly but experienced a new downturn in 1997. The privatizat the
industry, consisting almost of 400 companies, was carried out during a vertyperiod

in 1999 and 2000. Of the private capital, 50% is in domestic hands and foreignars/es
possess the other 50%. Although having a dispersed industry structurestadome
markets are dominated by large integrated companies, which are dif6aeistructure.

With its long tradition, the Romanian pulp and paper industrgelatively diversified
covering all the main categories. This is partly the consequence otianahself-
sufficiency strategy inherited from the communist era and is now the onibistal issue

in restructuring. While foreign direct investments have contadutto some
technological development and a gradual increase in exports)ahtmpetition is still

weak. Domestic companies are operating paper machines that were built between 1965—
1980 (Hanzl and Urban, 2001).

As in Bulgaria, there are many institutional obstacles for restrud; a high level of
corruption and contract violations. Although Romania is rich in forestsod
availability is currently a serious problem. Energy is also reddyi expensive. Labor
productivity has not shown any clear upward tendency during the transition pracess
wages and labor unit costs have also stayed at a very low level.

7.3  The Pattern of Competitiveness

As in Bulgaria, the closed economy was the dominating character of Romania at the
beginning of the transition process. Comparing the absolute valugspdtonsand
exp/prodacross the four countries, 78% of Romanian forest based industries can be
classified as inward oriented and non-specialized (Figure 12). Consgquimse
properties are strongest for cluster C4, which presents the inwardemtiefuster in
Romania® This cluster consists of intermediate products and low value-added products,
of which the quality index can be calculated for only less than halfhef product
groups. As in Bulgaria, a low level of specialization affects clustering,hat the
opposite of C4 is the cluster with the highest average outward atienexp/prod The

%0 Bothimp/consandexp/proddeviate very little from zero for all product groups.
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paper grades in this cluster exhibit a slight specialization reflecting a broeatugion
mix compared with Bulgaria.

Moderate specialization
High outward orientation
Comparative advantage

High export surplus
High comparative advantage

Fibreboard 1.42
Plywood 1.90
Printing+Writing Paper 2.09
Wrapg+Packg Paper+Board 2.21

Sawnwood (C) 1.06
Sawnwood (NC) 1.36

Comparative disadvantage Low and balanced
High trade deficit specialization

High and balanced
inward orientation

Figure 12 Competitiveness of forest-based industries in Romania, 1993-1995.

In the northwest-southeast direction, the distinguishing featureeigliity to earn,

which is highest for the sawnwood cluster C1 and lowest for clustec@wisting
mainly of pulp and paper products. Cluster C1 also produces the largest trade surplus
and shows the highest comparative advantage. As in Bulgaria, there is osiagnis
intermediary clustéer illuminating the similarity between the countries. Cluster C3 links
the inward oriented and high deficit clusters and is characterized by ht digd
balanced specialization and balanced trade. As conveyed in Figure 12, clustensl C1

C2 are located above the diagonals and are the most competitive clustersfinstthe
period (1993-1995).

The analysis of price ratios reveals that none of the clusteeratipg on the
international markets enjoys quality competitiveness. Hence, even witlpdaehead
product — sawnwood— competitive performance is built on standard products in
relation to import competition.

Restructuring and increased openness during the 1990s is also labelingrttaiBn
forest sector, although this is clearly influenced by the decreased domestic d&mand
some products, particularly in the woodworking sector. While the produatibn
industrial roundwood and sawnwood in particular, has shown an upward themnd has
been a general decline in the other product groups indicating irextesgsecialization
across product groups. Reflecting the problems in the domestic markets,pibw ek

31 A specialized cluster.
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roundwood, equivalent to the increase in its production, has grown rapidly. Wilile st
belonging to an inward oriented cluster, roundwood has becomeothéhfimportant
export commodity.

As a result, the taxonomy of competitiveness has become more obscure, which is
demonstrated by the formation of new small clusters (Figure 13). Tarchoriented
cluster C6 is extended by bleached pulp grades that, togethetheitincreased export

of roundwood, mainly contribute to the increase in specialization. Opposite $teclu

C6 is the paper cluster C2 amended by particleboard and showing the higltest
unbalanced specialization. In Figure 13, the distinguishing determinanthe
northwest—southeast direction is tliegree of specializationFor the paper and
paperboard NES, the values imfip/consand exp/consexceed unities indicating that
there is trading or a leveling off of the stocks.

Largest trade deficit

Unbalanced specialization . .
Comparative disadvantage

High trade deficit Low import dominated
specialization

Particle Board 0.45
Paper+Paperboard NES 6.02
Printing+Writing Paper 1.92 <+
Wrapg+Packg Paper+Board 1.45 ’ C4

C2 T~s
/
-
I i i
Sawnwood (C) 1.70 F|breboard 2.68
Sawnwood (NC) 1.60 Plywood 1.07
High export surplus
High comparative advantage High outward orientation
Comparative advantage
High specialization

High and unbalanced
inward orientation
Very low specialization

Figure 13 Competitiveness of forest-based industries in Romania, 1998-2000.

The vigorous rise in export and outward orientation of sawnwood has stesrggthihe
degree of comparative advantage of cluster C1, which is boosted by the decrease i
domestic demand. It would be logical to expect that the contrastingechasuld be C5,
which has the largest trade deficit, but this is not the case. Instead, that clgsteri
position is taken by the newsprint cluster C4, which seems to exhibiextreme
property. However, a closer look reveals that these clusters differ madt four
indicators are compared. The clearest distinction can be seexpiproand value of
export which are low for newsprint and high for cluster C1.
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With the exception of particleboard, which has experienced deep restructutimg,
guality ratios have not shown any significant improvement. For sawnwibedrend is

in the opposite direction resulting mainly from the fall of exponit values. For paper

and paperboard NES, the production of which has shrunk from 48,000 tons to 9,000
tons, the deterioration of the ratio was largest. As noted abovesVewa large share of

the export is evidently imported paper.

7.4  Conclusions and Policy Recommendations

To summarize, the development of Romanian forest-based industreeshoavn a
mixed performance. A gradual restructuring in the form of increasing openmekss a
specialization suggests that the forest sector is gradually integrating with tbpdzur
market system but the development is largely boosted by the internaboedo
problems of the country. This is reflected by the absence of a syStepatern of
clustering at the end of the 1990s, a general increase in import deompaind the
dramatic increase of roundwood export. With respect to the policy delles, the
Romanian agenda is similar to that of Bulgaria. In Romania, the needed chamgges
much more profound however:

» Advancing institutional reform needed for changing into a workable stark
economy. This reform should also contribute to macroeconomic syathifit is
needed for the growth of domestic demand for forest productancreased
inward orientation of roundwood and other intermediate products, an increased
openness of the cluster structure and value-added of competitive clusters.

» Revising forest sector strategy and forestry management to better meettte
of forest-based industries- increased production and outward orientation
across clusters

» Revising FDI policies to boost the inflow of foreign capitabroadened
frontier of competitive clusters, increased specialization and integration with the
EU.

8 Competitiveness Across Countries

The country profiles of competitiveness investigated in the prevgactions conveyed

the patterns of clustering, where the point of reference was the performétingeather
domestic clusters. The comparison of country profiles showedthigatnain division

can be made between advanced and less advanced countries but, as pointegl out, th
countries also share some similarities across this division. Incpkat, this holds true

for the change in profiles in the 1990s.

Country profiles, however, do not reveal the real competitive msiti an international
context. For example, specialization in trade found in country aisafgay turn out to
be inward orientation when clustering is made across countries. Iisebtgon, this is

%2 The domestic demand has been relatively stable but import has substitutealffof the domestic
production.
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done by pooling the country data and allowing clustering on a 3 x 3 grighduld be
mentioned that because of the symmetry of the grid, the propertid® afiagonals in
making the major distinction becomes less pronounced. However, whiledhzontal
and vertical distances between the corners are also large the diagbnavetls the
opposite competitive performances.

From a technical point of view, the advantage of increasing the amdwtiservations
and allowing more clusters the similarity and dissimilarity becemeore visible.
Furthermore, with a symmetrical grid one cluster is expected to be innidelle
reflecting an average performance. The change of the average clusterowitigopsome
implications of the overall development in the 1990s. Finally, pooling ¢ountries
provides further information on the proximity of the countries and jesgroduct
specific patterns.

8.1  The First Period 1993-1995

It is no surprise that the determinants distinguishing between the rpattef
competitiveness are equivalent to those in the country analyses. lerajjemhe
clustering principles in pooling the countries seem to be a mixture @fcthuntry
profiles. It is also clear that the closeness between Bulgarian anMan industries is
labeling the overall pattern, especially in the first period (1993-1995).

In the northeast-southwest direction, the distinguishing ptgper the degree of
comparative advantagehe difference betweeexp/prodandimp/cons(see Table 11).
This is highest for Al, which is characterized by a moderate level of traderadd t
surplus. With respect to the country composition, this cluster & rtost evenly

distributed and is dominated by products of woodworking industfidssis noticeable

that all but Bulgarian fiberboard is located in this cluster, indicatir@ppct specificity.

Table 11 The average performance of clusters and shares of the countriesdycpr
groups, 1993-199%'

Dominating Al A2 A3 B1 B2 B3 C1 C2 C3
products/ Panels Mixed Sawnwood Inputs Pulp Paper Inputs Pulp Pulpand
Indicators Panels Paper Paper

Av import USD 4933 9959 25144 3953 22569 142447 1012 9027 7139
Av export USD 21051 29755 95522 8614 13070 31274 808 1705 110
Av Imp/cons Q 8 46 7 5 35 51 2 27 94

Av Exp/cons Q 40 67 28 10 27 23 1 3 2
Poland 20% 20% 43% 25% 60% 67% 10% 60% 0
Czech Republic 25% 80% 43% 30% 20% 33% 10% 20% 33%
Bulgaria 25% 0 0 20% 0 0 40% 0 67%
Romania 30% 0 14% 25% 20% 0 40% 20% 0

337 out of 12 product groups are panels.
34 Clusters are named if a certain product group is clearly dominant.
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The opposite performance is exhibited by C3, dominated by the Czech Republic and
Bulgaria, with products of the pulp and paper industry. In absolute tehmg]ifference
betweenexp/prodandimp/consis much higher than for A1 being close to total import
dominance. While the countries share a similar pattern, the differisrihat the Czech
market is penetrated by certain pulp grades whereas Bulgaria is dependent apg¢he p
import of several grades.

In the northeast-southwest direction, the major distinction is made betWwedowest
and the highestalue of export but the clusters A3 and C1 also have other specific
properties. Associated with the high export value of A3 is the dsgjkrade surplus, high
comparative advantage, and moderate specialization of some products,|grdytitie
papers in Poland and the Czech Republic. In other respects, the pattern of ASteeem
be typical for sawnwood- four out of seven product groups are sawnweedand, as
seen in Figure 12, the advanced candidates dominate this cluster.

At the opposite corner, cluster C1 represents the biggest and most inwardedri
cluster with averagexp/prodand imp/prod of 1 and 2, respectively. From product
composition, this cluster is dominated by raw materials and inteianedhputs, fuel
wood, and sanitary papers, which assume local consumptionnditieeast-southwest
diagonal shows the greatest difference between advanced and less advawdates;
namely cluster A3 consists of products mainly from Poland andGhech Republic
while cluster C1 is dominated by Bulgaria and Romania. The more closeceradttive
latter pair of countries is further demonstrated by B1, whichnsilar to C1 but shows
higher specialization. The products of the Czech Republic and Polanty@ioally
those found in C1 but Romanian and Bulgarian products have clearly higiee-
added contents.

The average pattern of competitiveness is a moderate trade and even zpeg@ilas
illustrated by B2, of which Poland has the major share, and consisitdynod pulp and
paper grades. Polish dominance can also be seen in two other clusters. Ehe ghtt
C2, which is similar but stronger for C3, is typical for imported inputghe Polish
paper industry. Cluster B3, on the other hand, has the highest egiloport and shows
a comparative disadvantage but also a moderate specializ#tjornting and writing
papers and paper and paperboard NES.

Figure 14 revels that clustering patterns have both country ardupt@roup specific
characters. In Column 1, which basically measures the degree of outward @entat
with minimum specialization, all countries are present, but theontgjof Romanian

and Bulgarian products are located here. Column 3, on the other hand, measures the
export-import ratio in values, indicating also variations in spe@sgon within and
across product groups. This column is also more occupied by the advanced candidates.
Furthermore, taking into account the domination of Poland and the CzeghbRc in
clusters A2 and B2, it can be concluded that their competitiveness is spa&cialized
compared to the other pair of countries.

In Figure 14, the upper triangle bordered by B1 and“BS the area with the highest
competitiveness. In looking at the shares of different countries,evident that Poland

% These clusters can be interpreted as intermediary cases betwieeanaiaon-performing clusters.
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and the Czech Republic together rank on the top and have the moatiteepatterns,
while Romania is still relatively close to them. Bulgaria, insteia present only in the
cluster common to all countries, the panel cluster. In addition telpait is noticeable

that product groups, to a high extent, also organize the other cluBtarexample, the
other best performing cluster A3 is mainly occupied by sawnwood and roundwood. In
general, the pulp and paper industry is characterized by specialization, import
dependence, and trade deficit.

Highest comparative advantage Highest specialization Highest export value
with minimum import penetration Moderate comparative advantage With minimum import penetration
Moderate trade surplus Trade surplus Highest trade surplus
Poland Romania
Romania
Poland
CzechR
’ Czech R
Bulgana Y e Maximal ih1port value
Moderate inward orientation \\ Most balanced moderate spemallzatwﬁ and trade deﬂc!t o
with balanced trade \ Small trade deficit / Moderate|specialization
Poland Romania =
CzechR
Bulgaria h Poland
CzechR

/

o Inward orientation with Ny Largest import penetration

Minimum specialization

moderate import penetration \\ with minimum outward orientation
with maximum inward orlentamOn Trade deficit Tra de deficit
Poland Romania \
CzechR Czech
C Romania
Poland CzechR
Bulgarial
Bulgaria

Note: The number in a cluster is the number of product groups in a cluste

Figure 14 Competitiveness across countries, 1993-1995.

8.2 The Second Period 1998-2000

The overall change in the 1990s has been a more even distributioruofries and
product groups along the nine clusters implying a padmlvergence of countries and

an increase in trade specializatioithis is demonstrated by the formation of only one
and somewhat reduced inward oriented cluster, the presence of all countries in s
cluster€® and the change in the average performing cluster B2. B2 has become more

% There were only three such clusters in the first period.
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specialized with higheexp/prodand imp/consand focused on panels and pulp and
paper grades.

As indicated by the diagonals, in the northwest-southeast direction #iaative
variable is stillcomparative advantagehe difference betweeexp/prodandimp/cons
which is highest for cluster C3 and lowest for cluster Al (Figusg Corresponding to
C3 of the first period (1993—-1995), cluster Al consists mainly of different gtdgples
showing almost complete import dominance. Compared with cluster C3 ofirdte
period, Al has grown both by products and countries indicating that sped@iizat
across pulp grades has some industry specific charaéters.

Table 12 The average performance of the clusters and shares of the countries by
product groups, 1998-2000.

Dominating Al A2 A3 Bl B2 B3 C1 C2 C3
products/ Pulp  Mixed Paper Mixed Panels Mixed Inputs Mixed Sawnwood,
Indicators Pulp Panels

Avimport USD 11015 26301 310940 38941 35763 660 1826 4722 30328
Av export USD 573 15277 163915 11811 30781 53429 2507 9823 125162

Av Imp/cons Q 95 108 56 32 44 5 3 11 10
Av Exp/cons Q 7 106 47 17 61 145 3 31 39
Poland 22 14 67 30 11 0 22 22 50
Czech Republic 22 58 33 20 45 50 15 22 25
Bulgaria 34 14 0 10 22 50 26 45 0
Romania 0 14 0 40 22 0 37 11 25

Associated with the highest comparative advantage, cluster C3 also yieldse#iesyr
trade surplus on average and the second highest value of exports. Hencendiyiie,
cluster C3 is equivalent to cluster A3 in the first period. HoweveGabse of the
impressive growth of Polish fiberboard and particleboard industries,aS3ylown by
Polish panels. At the same time, wrapping and packaging papers of Polaritheand
Czech Republic and Czech roundwood have dropped off, which has resulted in th
specialization of cluster C3 in sawnwood and panels.

The northeast-southeast diagonal divides the competitive performanceliagcar the

value of total trade— import and export— measuring the degree of absolute
specialization of industries and integration with international marketsthis respect,

the inward oriented C1 scores lowest, although it has become somewtrabpen. At

the same time, its product mix has become more concentrated on ragviaisat
roundwood, and pulp and fuel woddIn the opposite corner, we find the paper cluster
A3 producing the highest export income but also the largest deficit. Haweébge
specialization has increased and become more balanced. This holds true especially fo
wrapping and packaging papers of Poland and the Czech Republic.

%" This is of course no surprise because the application of modern fegyrfavors larger production
units.

% Notice that these were also the distinctive determinants for thehCRepublic and Poland in the
second period.

% To illustrate, in the first period cluster C1 consisted of six paper grogroups while in the second
period there is only one left.
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The fourth cluster in the competitive triangle (B2, A3, B3, C3),, B8nsists of two
product groups showing the highest comparative advantage, yet unevemaaite in
other respects. The Czech sulphite pulp, which is almost totally exported, proauces
trade surplus comparable with C3, while Bulgarian non-coniferous sawh\as an
exp/prodvalue of 193° but much smaller trade surplus.

In Figure 15, the clusters linking low and high performance are nowersigt2 and C2.

The common feature of the clusters in row A is high import penetnativhich is more

than 100% for A2. Characterized by arp/prodrate exceeding 100% on average, this
cluster can be termed as a trading (or processing) cluster showing atsdidgé deficit.

Row C, on the other hand, is characterized by low import penetration wityingar
degrees of comparative advantage. In this respect, cluster C2 exhibits an average
performance with a slight trade surplus. Cluster B1, linking the loviopeting clusters

by a low outward orientation, is moderately specialized yet showing atdiiglde
deficit.

. _ . Highest and balanced specialization Highest import value with
Total import dominance with Trading and processing Highest export value
Minimum outward orientation Largest trade deficit
Trade deficit Poland Romania Specialization
Poland Romania
CzechR
Bulgaria
CzechR Poland/
Bulg}\na CzechR
Moderate specialization \\ High balanced specialization e Highest cd)mparative advantage)
Comparative disadvantage “._ Moderate level of trade with Iarge trade surplus
Trade deficit <« Poland
N Bulgana
Poland S
Romania
B Czech R Bulgaria
CzechR
CzechR Bulgaria o i
Highest inward orientation /' Moderate specialization \ Highest exgort value with
Lowest specialization Comparative advantage - largest tradé surplus
Trade surplus Romania \\ Comparatl\ne advantage
Poland Poland . Romania
Romanla
C Poland
CzechR
CzechR. Bulgaria
Czech R
Bulgaria

Figure 15 Competitiveness across countries, 1998-2000.

“0 The possible explanation for the anomaly was given in Section 6.3.
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Although the product specificity of clustering has become less praresuim the second
period it is interesting to see that the diagonals, as in the firsbgyestill indicate a clear
specificity for some products and countries. In this respect, cluster A3 inrgtgériod

is the most significant, because it stands as a common base for theptagealoof the

most competitive but opposite clusters A3 and C3 in the second doefitie

woodworking industries occupy the cluster scoring highest in comparativantage
and trade surplus, while paper products score highest in the ability to precpoet

income and absolute specialization.

Looking at the relative positions of countries, it is clear thataRdlhas strengthened its
position in the top, which is attributable to the favorable domestic ldpweent and the
strong economic clustering around the panel and furniture indusBsxcluding
wrapping and packaging papers, Romania shows a similar type of competitiveness
ranking as the Czech Republic, albeit for opposite reasons. In the kEutegrowth in

trade and production is mainly driven by domestic economic developmeareas
Romania has been forced to increase its openness due to shrinking domestic markets.
Bulgaria, on the other hand, while still scoring lowest and suferirom similar
problems as Romania, has been more successful in restructuring and spemmalizati

9 Summary and Policy Implications

After 10 years of transition the majority of the candidate caest— of CEEC 10—

are already highly integrated with the European market system. Accotaiagecent
assessment of the Commission (Thoroe, 2001), all candidates meet tewéa coif
political transition and all, except Bulgaria and Romania, have chatmeuaorkable
market economie¥. For all candidates, the biggest obstacle and future challenge is the
institutional and legislative reform, which is a precondition fortabge and speedy
transition.

In this study, the transition process is investigated from the conymstéss point of
view of the forest sector. Until the collapse of communist regimes, candidatériesun
possessed a relatively vital and well functioning forest seé&sra consequence of the
coarse closure of planned economies, forest-based industries altimghei other
industrial sectors experienced a drastic decline. However, the ability tobatbeoshock
has differed significantly from country to country. Poland ahé Czech Republic,
having the most market oriented economies before the collapse, redofaster
whereas Bulgaria and Romania, with looser ties to Western economies gdufiiere
and have not yet been able to reach the pre-transition levels of iralsdtivities.

Hence, the degree of the countries’ readiness to face the change has beasiaed
determinant for economic development during the transition periodfaso The

advanced countries, with promising growth prospects, have attracted foreigal tapi
boost restructuring and technological development. This hasefurtidened the gap
between the two groups of transition countries. Nevertheless,ehergl trend for the
CEE region is gradual specialization in the woodworking seatorhich they enjoy the
highest comparative advantage. If national forest resources are compgaetsta

4! This holds less true for Slovakia.
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production volumes, the degree of forest utilization in the moneaaded candidate
countries is, on average, the same as in thé’®Ueven slightly higher. In contrast, for
the three less advanced countries huge potential exists in raisingottheécgion volumes
in a sustainable wa$?

In this study, a novel approach to the competitiveness of ineéssamd its interpretation
was applied. The statistical clustering methodology and its dynamic appfisat
remedies the traditional ways of analyzing competitiveness asasuned
unidimensionally or by using various indicators separately. The immedigikcation
of our approach is that competitiveness, being a complicated phenomenfsiisald
be defined not only by ordinal scaling but also by nominal classiGoa This
introduces different and interesting aspects of competitiveop@ence in the analysis.
In particular, in order to predict correct policy conclusions it igpartant to discern the
industry and country specific patterns and how they evolve over time.

The indicators of competitiveness used in this study measure adgmuiormance in
trade, the degree of outward orientation of domestic industries, andtimpeoetration

of domestic markets. Although the number of observations in diffeteantries was
small, the Self-Organizing Maps were able to produce interpretable taxescwh
competitivenes$? In general, the main dimensions of competitiveness resulted in being
the absolute ability to earn and the degree of specialization and inwardaion. The

first measure reveals industries in which the country has specialized toitexpl
comparative advantage. The degree of outward orientation and impaatraton, on

the other hand, measures specialization within product groups.

In many cases, the distinction made by primary indicators is associated withdsego
characteristics, i.e., typical combination of indicators, which isiated in Table 13.
Furthermore, it is noteworthy that in Poland and to a lesser ekt¢he Czech Republic
clusters can also be interpreted as economic sub-clusters, seic@rhduct mix has
strong vertical and horizontal linkages. Hence, the pattern of catmpeess measured

by the chosen indicators is related to the proximity of the product grdwgrsdelves.
This was further verified by clustering across countries and demadedtday the
diagonals. Consequently, the study gave empirical support to the argument that
statistical and economic clusters often coincjdee Section 3.1).

Of the investigated countrie®oland with the most abundant resources and versatile
industrial base, is showing the highest stability in competitivenasteim during the
1990s. This is the case in spite of the fact that production and export,eobbsgt
extensive foreign investments, grew rapidly during the transition geriaking all
indicators into account, Poland is exhibiting, on average, the highest competitive
performance, which is further demonstrated by the analysis across esuntri

“2 See Figure 4 in Section 2.2.

3 This is demonstrated by comparing their share of European forestsheittorresponding share in the
production of industrial roundwood, which is 14% for the advanced candadaietries and 5% for the
less advanced countries.

“ In following the applications, the number of units will be increased by aenuetailed product
classification and by an increased number of countries.
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Although Poland shows an impressive performance, the criticalypisitie is how the
growth of the forest sector will be managed, i.e., does the institutiengironment
provide sufficient conditions for the continuation of such development? Aatgrto
recent economic debates the probable answer is not positive. There arefgjgnsiog
political confrontation, hampering needed decisionmaking on uigtial reforms. At
the same time, there are growing pressures to modernize pioddatilities especially
in the woodworking sector.

Table 13 Determinants of the competitiveness and the most competitiviupts.

Country First Period 1993-1995% Second Period 1998-2060
Czech  Specialization within Comparative advantage, 1 Value of export, 1 Import penetration,
Republic product group Ability to earn 2 Value of total trade: 2 Comparative advantage,
Plywood Industrial Roundwood (C)Printing+Writing Paper ~ Ability to earn
Veneer Sheets Sawnwood (C) Wrapping+Packaging Industrial Roundwood (C)
Bleached Sulphite Pulp Paper+Board Sawnwood (C)
Newsprint Bleached Sulphite Pulp
Poland Specialization within Comparative advantage, 1. Value of import;, Comparative advantage,
product group ability to earn 2. Value of total trade: Ability to earn
Plywood Fiberboard Printing+Writing Paper  Fiberboard
Veneer Sheets Sawnwood (C) Wrapping+Packaging Particle Board
Dissolving Wood Pulp  Sawnwood (NC) Paper+Board Plywood
Newsprint Wrapping+Packaging Sawnwood (C)
Paper+Board Sawnwood (NC)
Bulgaria 1 Outward orientation,  Import penetration, 1 Outward orientation; 1 Average difference
2 Comparative advantageyValue of import 2 Comparative advantagepbetween indicators,
Trade surplus Fiberboard Trade surplus: 2 Import penetration:
Sawnwood (NC) Industrial Roundwood (C)Sawnwood (NC) Industrial Roundwood
Bleeached Sulphate Pulp Industrial Roundwood  Bleached Sulphate Pulp (NC)
(NC) Household+Sanitary Paper
Sawnwood (C)
Wood Fuel
Wrapping+Packaging
Paper+Board
Romania 1 Outward orientation,  Ability to earn, Specialization within 1 Average difference
2 Comparative advantageComparative advantage product group between indicators,
Fiberboard Sawnwood (C) Particleboard 2 Ability to earn,
Plywood Sawnwood (NC) Paper+Paperboard NES Comparative advantage:
Printing+Writing Paper Printing+Writing Paper ~ Sawnwood (C)
Wrapping+Packaging Wrapping+Packaging Sawnwood (NC)
Paper+Board Paper+Board

&1 refers to the primary indicator and 2 to the secondary property.

The Czech Republishows a similar competitiveness pattern as Poland, which is
attributable to common factors such as proximity to each other and the We&stespe,

long traditions and knowledge in wood processing, high ranking @ transition
process, etc. Although the Czech forest sector is showing the second highest
competitive performance as a whole, its restructuring and growth faag®ehind
development in Poland. There are plausible explanations for thisfofést sector was
already relatively well integrated with European markets at the begnof the
transition process but has been less successful in its FDI policy, privatizand
institutional reforms. In spite of having a relatively good statjmoint, the Czech
Republic has lacked incentives to make further improvements.

42



While showing increased specialization across forest industries, thestpatgproblem
in the Czech Republic is that the cluster showing the highest compaeatiantage and
trade surplus is concentrated to few products with low value-added contentsoWwéoy
the unexceptional high level of roundwood export reflects a deficiergstosector
strategy and, hence, loss of unexploited opportunities. Roundwoodtexpiiich are a
consequence of unclear property rights with respect to the foeest short-term profit
seeking, are also detrimental to roundwood markets in AuStri@onsequently, the
main policy agenda for the Czech Republic is to launch developmentgmsgo create
a more versatile industrial structure and increase the value-added tsowtethe
exported products. This necessitates institutional reforms in the nhtiorestry
strategy to replace roundwood export by domestic processing.

As pointed out above, the common feature for all of the investigated comingie
restructuring in the form of increased specialization across and within produagpg
This indicates the adaptation and integration with the European majstem.
Moreover, as indicated in Figures 14 and 15, there is a clear conwergeh
competitiveness patterns among the investigated countries during thitidraprocess.
The driving forces behind development, however, are different forebs &nd more
advanced countries.

For Poland and the Czech Republic, economic growth has contribat@utiteased
consumption of forest-based products, which in turn has encouragedriedus make
further investments and increase export. Export is facilitatedhér by the
competitiveness of customer industris$n contrast, for the less developed countries of
Bulgaria and Romania, the increase of openness and specialization has besnly
driven by the persistent problems of domestic economies and institutiorth Wi
stagnating or shrinking consumption, import is substituting for estio production and
simultaneously industries are forced to find new markets abroad. The economic
deadlock of customer industries is aggravating the situation.

The differences between the countries can be demonstrated byadogpthe
development of domestic consumption per capita to export volumes bygrgups
(see Appendix). In Poland and the Czech Republic, the positive averagehgmow
consumption per capita is associated with positive and, in most cases, higher average
growth in export volumes. In a way, this indicates the presence of therm cluster
effect, that is, established and stable demand conditions also facilitateraase in
competitiveness in international markets. Stability, measured by thdasthdeviation,

is essential for the creation of long-term competitiveness. As seensttbility of
consumption and export is much higher for the advanced countries. Theveegfééct

of shrinking domestic demand can be seen in the Bulgarian and the Ramania
sawmilling industry, the Romanian paper industry and, to a ceraient, in the
Bulgarian panel industry.

BulgariaandRomaniahave the biggest growth potential and exhibit a similar pattern of
competitiveness, although the similarity is less pronounced than in seeatdhe more
advanced countries. Because of its more extensive paper industry, Romania had some

> Roundwood export is lowering the price of roundwood in Austria, whichieeses domestic supply.
“6 Especially the furniture industry.
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similarities with Poland and the Czech Republic in the first transitiomogefhe less
advanced countries are characterized by a high degree of inward orientated isdustrie
which has hindered a distinctive cluster formation, especially | fihst period.
Nevertheless, for the reasons mentioned above, they have experiencectuesty. In

this respect, the change in Bulgaria is more radical and successfuindted by the
broadening of its competitive frontier. Although its level of indudtictivity is still
relatively low, Bulgaria is converging to the more advanced countries. m&Ra@, the
opening of the forest sector is associated with a shrinking frontier of catmpeess.

In a similar way as the Czech Republic, sawnwood is become the dominabidggbiin
producing a trade surplus in Bulgaria and Romania. Concentratisrbeen reinforced
by shrinking domestic demand and by the attempt to keep the forest sd®@rin
general. This is because significant economies of scale and scope exishe
production of roundwood and processed products. It may be better to keep@agvn
production at the maximum level even if it is not always profitaBl@his is valid also
for the Nordic countries with an advanced forest sector, albeit fégrémt reasons.

Hence, the overall challenges for Bulgaria and Romania are theaitag domestic
markets and high dependence on sawnwood trade associated with increased roundwood
exports. For these countries, the policy agenda is more complicated bebausest
important issues are not only related to the forest sector, but the wholeregoreeds
profound restructuring. Preconditions for a real recovery and bathgrowth of the

forest sector are the transition into a market system and sefpireggedible institutional
frameworks in general. With a predictable and stable economic envirtnrteis
possible to attract more foreign direct investments needed to catch up withadies
advanced candidate countries.

Because of the ongoing economic integration between the current EU anchthdata
countries, policy measures that are implemented at the natiovall heve multiple
impacts across countries. Hence, it is imperative to achieve the coordimdtiorest

sector policies before full membership of the candidate countriespgemented. The
rationales for a common forest sector policy in Europe are not harthdo Being the
most valuable natural resource and asset, forests should be utilizeddiagcoo

generally accepted rules providing equal competitive conditions for a isalta
business activity.

The promotion of balanced growth of forest-based industries is of dpeapartance in
order to meet the requirements of the Kyoto Protocol. The third itlatBonale is to
facilitate technology diffusion and spillovers from the West to thastE This
necessitates the implementation of appropriate FDI policies and igéfecountry
specific restructuring programs. Finally, since the ultimate rationateaf common
forest sector policy is to enhance the competitiveness of the Europesst $zctor, the
creation of a science oriented policy-research framework is needed (se¥iitargq,
2001).

*" This seems to be the case especially for Romania having a quality irfd#6 amn average for
sawnwood trade.
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Appendix

The yearly changes in per capita consumption and export of forest promutie
candidate countries (Percentages of volumes).

1993 1994 1995 1996 1997 1998 Averag?a’.‘d‘."“d
Panels eviation

Consumption:
Czech Republic

Export:
Czech Republic

-10.9 163 -88 135 85 37 12.7

935 34 340 203 53 313 36.9

Consumption: Poland 7.9 17.1 14.6 20.0 22.7 12.3 15.8 4.1

Export: Poland -94 245 67.8 -0.2 408 544 29.6 26.5
Consumption: Romania6.7 -53.1 0.0 26.7 -53 -11.1 -6.0 28.8
Export: Romania -429 609 -10.1 -23.3 7.8 -26.4 -5.7 35.7
Consumption: Bulgaria 4.3 8.3 3.8 -14.8 13.0 00 25 10.6
Export: Bulgaria -45.5 -25.0 -66.7 683.3 -19.1 0.0 87.8 318.9
Sawnwood

Consumption:

Czech Republic 28 54 33 -37 100 14 6.1

gg‘éEZRepub“C 460 294 91 09 -91 116 249
Consumption: Poland -3.8 35.1 154 -42 28.7 28.7 16.7 15.7
Export: Poland 26.1 03 -13.7 -27.4 373 -10.7 2.0 24.5
Consumption: Romania6.5 -53.5 -2.2 -20.0 -22.2 3.6 -14.7 22.3
Export: Romania -39.3 231.7 11.3 18,9 40.0 24.2 47.8 93.6
Consumption: Bulgaria 3.6 -10.3 -7.7 -16.7 -60.0 0.0 -15.2 23.7
Export: Bulgaria -78.3 44.0 583 101.8 78.3 0.0 34.0 38.3
Paper

Consumption:

Czech Republic 16 78 43 153 -84 41 7.8
E:);E,\(();Lt:Republic 56.0 3.9 -7.4 534 141 24.0 26.0
Consumption: Poland 14.8 9.7 17.6 10.0 18.2 3.8 124 54
Export: Poland 404 89 115 271 175 13.0 19.7 6.6
Consumption: Romania6.7 -25.0 8.3 154 -13.3 154 1.2 16.4
Export: Romania -13.3 400.0 89.2 -36.6 39.7 -21.176.3 159.5
Consumption: Bulgaria11.8 15.8 -13.6 21.1 174 0.0 8.7 13.1
Export: Bulgaria -69.2 50.0 133.3 78.6 -440 0.0 24.8 61.9
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