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Abstract
Profound transformation or restructuring are ongoing in the industrial base both in EU and in CEE. While
system-conforming in EU and system-transforming in CEE the changes have much in common. Heavy industry,
which is the “dirty” industry, covering sectors like e.g. steel, coal, some chemical, cement and oil are declining
in absolute as well as in relative terms in EU. The same is true for most of the same sectors in CEE as well. The
industrial restructuring, therefore, has a positive impact on the environment. However, increase within other
sectors might off-set these gains wholly or in part, and a question of the existence of a gap between
environmental improvement and sustainability can be raised as well.
On that background, a key research issue has been to analyse the extent to which reduction in and a shift away
from the “dirty” sectors are taking place, and to which degree these changes affect the impact on environment.
For EU these changes are in conformity with the system, while in the CEE this restructuring is linked to the
systemic transformation. This underlines, that although restructuring, first of all in the EU, is a consequence of
the economic system, such changes, in particular in the CEE, incorporate important elements of political
intervention.
We are focusing on the environmental benefits from the ongoing restructuring of (heavy) industry and the
influence, that the actual shift to and the development in other sectors of the economy have. Key interest has
been devoted to changes in CEE, with Poland being the main example, but having the convergence between EU
and CEE, and the possibility of political action towards sustainability as the perspective.
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INTRODUCTION
The spectacular reorganisation of the political situation in Europe after the fall of the Berlin
wall has made the European Union the leading economic and political centre, towards which
the former Soviet dominated CEE countries now have oriented themselves and their
aspirations for economic development.
A number of fundamental changes and restructuring activities are in the making. The
consequences for the environment and natural resources of these activities are in a long term
perspective quite uncertain. The ongoing changes in economy have, however, important
elements with positive influence on environment.
Exactly during processes of remarkable changes, it might also be possible to push the
restructuring of industries in directions, where environment is in forefront! Especially during
changes in economy, ownership patterns, product-assortment and certainly technology and
management practices, an objective possibility to let the changes go in a sustainable
direction, will be obvious.
Consequently, the wider research perspective will be to determine, which opportunities the
economic restructuring offer for political intervention in support of environmental
improvements, whether such changes can be further facilitated, and which challenges, this
restructuring represents for the possibility of making the EU-CEE alliance an alliance for a
sustainable industrial production in the new, wider Europe.
In this paper the empirical focus point will be analysis of the environmental benefits from the
ongoing restructuring of (heavy) industry and the influence that the actual shift to and the
development in other sectors of the economy have.
A principal approach in this paper is the understanding of the relation between the
transformation processes in the CEE-countries, especially addressing restructuring of
companies, and the environmental changes. We will discuss some of these themes in the first
part of the paper, and let the subsequent parts have an empirical focus on the development of
sectors and companies and their changed environmental impact during restructuring
processes as a core point.

INDUSTRIAL RESTRUCTURING
Structural change in the CEE-countries and evolving patterns of industrial specialisation can
be seen clearly in these days, and the consequences for environment and living conditions are
truly visible.
Restructuring of industry in EU-countries have been excessive in some periods, often related
to changed European market situations or international competition. The opening of the
Eastern European markets have already and will in the future add more pressure on e.g
corporate rationalisation, alliances among firms, technological change, industrial policy etc.
Changed market situation in Europe, enlargement of EU, international competition etc. are all
elements in a new situation of which industry everywhere in Europe, east and west, have to
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take due notice. At the same time environment, living conditions and political stabilisation
are put on the agenda. Action towards reducing environmental impact from industrial and
societal activities are discussed, so is economic growth and increased welfare.
Industrial Restructuring within EU
In many EU-countries a process of industrial restructuring has been necessitated by the
relative decline of many of the key manufacturing industries upon which many countries
economic power has been built. Many of such industries have either disappeared or
downsized, partly because of increased international competition or have relocated to lowwage countries in search of production cost advantages. Such enterprises shared to some
degree common characteristics. Their output consisted of standardised products made on the
basis of big-scale production processes, they depended on a continuos expansion of markets
to ensure production at high capacity, and they needed an economic and industrial policy
supporting this. Not much room was left for small and medium-sized enterprises.
During the 1970s and 80s consecutive external and systemic problems appeared, such as oil
crises, growth of export dependence, increasing competition for international market shares
among industrial nations and from Asian developing economies.
Big old, and often "dirty" industries were shut down or radical restructured or relocated, the
service sector and telecommunication-sector were increased, as well as tourism etc.
Within other industrial sectors flexible specialisation, networking and smaller production
units have now become a part of industrial structure and activities. Of course central
initiatives from national governments to secure mass-production within some of the countries
regions were carried out - hence protecting traditional heavy, and important industry (Cool,
Neven and Walter 1992)
Nevertheless, recent technological advances, the decline of heavy industry and the growth of
the service sector have helped reduce consumption per unit produced of energy and raw
material significantly. In many cases these advances have the other way round been
accompanied by increased production. In the chemical industry unit energy consumption fell
30% between 1980 and 1989, but production rose 50% over the same period (European
Commission 1997, p 23).
At this stage, characterised by political decision on strengthening the internal market in EU,
economic and structural problems with the agricultural sector, global competition anyway,
and the perspective of an open eastern European market, industrial restructuring in EU has
definitely not come to an end.
Industrial Restructuring in CEE-countries
General political initiatives within CEE-countries the first years after 1989 were mainly
concentrated on macro-economic stabilisation, and then on different privatisation efforts. The
decided transformation towards market economy have furthermore generated an explicit need
for radical restructuring of industry.
A transformation process towards a market economy and parliamentary democracy is not
only a question of removing the barriers from the market at the macro level and restoring a
state with "natural" political and administrative tasks. Such a belief would lead to an
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exclusive focus on liberalisation of prices, introduction of private property and liberalisation
of foreign trade, but in reality transformation shows out to be much more complex
encompassing many aspects of life. The deepness of economic crisis and the steepness of
industrial decline was far greater than first believed, and a comprehensive approach towards
transformation and different political initiatives seemed and seems necessary.
The issue of economic transition is an extremely complex process, which also involves
institutional change, change in attitudes and behaviour, as well as politically decided
priorities and pertained strategies. Changes on macro-level and on micro-level are necessary.
Focusing on industrial restructuring as being very central in this transformation process, it
becomes clear that analysis and understanding industrial restructuring needs to include the
context of the overall transformation, which is ongoing. On the other hand, industrial
restructuring is a major component of a transformation process itself, and the possibilities of
strategic or organisational changes at company-level and its importance for restructuring
initiatives should not be under-estimated.
There is a need for a new private sector to strengthen in the CEE-countries, but for some of
the big enterprises and important sectors in a country, other objectives are definitely also
important, and negative structural phenomena can occur, affecting environment, employment
and economic stabilisation etc.
Environmental consequences of industrial restructuring
In general industrial restructuring - or any change in production patterns or amount of
production - will have consequences for the environmental impact, for employment rate and
might influence local or regional living conditions, social structures etc.
Since the shift from centrally planned to market economies began, Central European industry
has been faced with a number of factors which have profoundly influenced the environmental
aspects of these changes. Not only have industries been forced to undergo a fundamental
restructuring related to the rigours of a market economy, but it has also been and continues to
be affected by the international pressures of the policies of its neighbours as well as global
trends and competition All of these things have had an effect on environmental performance,
and a discussion of sustainable pathways during periods of transformation and immense
industrial restructuring processes is most relevant.
The approximation process is affecting and changing many environmental policies and
regulations, which directly will have effect on Central European industry. On the other hand
the expectation of the absorption of several new members into the EU, is absolutely also
affecting industry and policies in Western Europe, and thereby adding pressure on industry
in EU-countries. On this background, a special interest in looking into the possibilities of
action and actors towards industrial restructuring on a sustainable basis is at hand.

TRANSFORMATION AND ENVIRONMENT
In general restructuring - or any change in production patterns or amount of production - will
have consequences for the environmental impact. Especially in a period of radical changes in
the industrial structure, it can be assumed that changes in environmental impact will be
outstanding, but the new situation in the CEE countries calls for special attention on the
conditions for restructuring. Here the term transformation becomes crucial.
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The term transformation is preferred to transition although the destination or the new order of
matters is clear - namely a capitalist economic system. However well defined at the level of
principles there is a very wide scope for “lay-out” and local solutions within a capitalist
economic framework, depending on structure of production, access to raw material, energy
resources, geopolitical situation and political and cultural traditions.
Further, a distinction must be made between the period and process of transformation and the
(continued) development of the new capitalist economic order as the nature of the political
steps to be taken is very different as is the role and the responsibility of the owners and
managers of the new private companies, never mind whether they are privatized state
companies or new companies, set up as privately owned companies from the beginning.
It is also obvious that the two “state of order” will be active at the same time or be in parallel
function as is the case with all major societal transformations or changes. Still, the distinction
is crucial for the understanding of the developments and therefore central to the analysis. At
this stage we would like to expand some more primarily on the period of transformation.
Key aspects of the transformation of industry
We have a broad understanding of industry as covering all major sectors of production in a
country. The challenge for industry being in a country during transformation will first of all
be that it will now be producing for an open market and therefore having no guarantee for
neither a customer for the products out there, nor at which price, it can be sold. When first
established the company will of course know about price levels and price structure.
All in all, this means a change from the "gross-production" to the cost-conscious behaviour,
which prevails under competitive conditions. Gross-production has been characterising the
volume-oriented or output-oriented production in the centralised economies in the Soviet
Union and CEE countries under communist regime, where use of resources and thereby unitcosts was secondary.
Furthermore, the cost-conscious behaviour might quite often mean improvements of the
design and the quality of the product, where the lacking "feed-back" from the customers often
restricted the improvements and update of the products. And that in turn means investment in
new technology, the funds for which is mostly no longer available. The immediate
consequence is anything from a (dramatic) drop in production till a total standstill. There will
be variations across the industrial sectors as some sectors will be hit more than others. For
Poland fuel / energy and metallurgy was dropping considerably less than e.g. textiles and
clothing.
The collapse of the system of production is, of course, linked to the collapse also of the
previous economic and political system as a whole, as these element together constituted a
coherent mode of production, which ran into its own limitations. The capitalist mode means
separation of state and production, leaving the state with the option of intervention from
outside only. The first task in relation to restoring production will therefore be dissociating
the industrial companies from the state and the state ownership, i.e. privatizing the state
owned companies.
The process of privatization is complex and difficult. First of all the process of change of
ownership will mean that a number of companies will be wound up and closed, as there is no
longer any need for the products, the technology is grossly outdated and / or these products
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can be imported or substituted easily. That means hardship to the workforce and resistance,
which might cause severe political problems for the government overall transformation
policies.
Other industries like energy and transport are crucial to the functioning of the country as such
and therefore necessary to keep in state hands for a longer period and use budget funds to
make them survive for a while at least. And some part of industry is able to survive quite
easily as they export basic industrial components or mateial (e.g. metallurgy) with which they
can continue or they can find a living within the borders of the country (e.g. foodstuff and
some appliances).
To these distinctions comes the distinction between big and huge industrial companies or
complexes on the one side and small and medium sized companies on the other side. The
speed and the form of privatization can be quite different for these 2 groups of companies.
We can summarize the situation in the following table:
Table. Speed and form of privatization/restructuring
size \ character

obsolete

key industry

viable

huge / conglomerate

phase out / close

subvention

small / medium sized

close

n/a

restructure and sell /
worker-capital
sell off

When we combine the information above concerning e.g. the Polish experiences with a drop
in the overall output from industry of some 40% during the years 1990 / 1991 compared to
1989 with the picture above with the bigger companies as the most difficult to restructure and
thereby staying the laggers in the transformation process, the potentials for a positive
influence on the environmental situation is at hand, simply due to the transformation of
Polish industry, meaning less activity and therefore less impact on the environment. How far
these potentials are realized will be looked into in the next sections.

APPROACHES TO ENVIRONMENTAL GAINS OF RESTRUCTURING
There have been authors arguing that during transformation from command economy to
market economy, the economic (and to some extent political) pressure on companies will
push them to be more efficient in their use of energy, raw materials etc., hence resulting in
reduced environmental impact. On the other hand, there are limits for the environmental
progressiveness from the side of companies, when operating under premises of market
economy.
Using cheaper raw-materials with a higher content of environmentally hazardous substances
could be a choice from a company point of view. Furthermore, having introduced
environmental management systems or having companies devoted to eco-efficiency is not the
same as having companies turned on a sustainable pathway. Ecological action in this context
becomes almost always an add-on feature of business-as-usual, and given emphasis only
when time and resources allow or when crisis or public pressure requires a response (Welford
1998).
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Transforming the economy
Tellegen 1996 analyses some of the environmental conflicts in transforming economies in
CEE-countries. He relates the excessive damage to the environment in this part of Europe to
the ideological, economic and political characteristics of the former societal system, and goes
on by discussing the environmental consequences of the current transformation from a
planned to a market economy. Tellegen emphasises that the environmental problems in CEEcountries have their origin in both the nature of the political system and the level of economic
development, and continues his analysis by discussing conflicts of interests involved in the
process of international cooperation on environmental issues, and he finally examines
environmental policies in the post-communist era. It is mainly by focusing on selected
environmental problems that Tellegen demonstrates the conflicts in the transformation
process. The environmental problems in question are air pollution, nuclear disasters and
hazardous waste.
An interrelation between industry and environmental effect is demonstrated e.g. concerning
the case of air pollution. Air pollution, and particular air pollution caused by SO2 and dust
emissions is extremely high in the Black Triangle (the heavily polluted area on the borders of
the Czech Republic, Germany and Poland). The unfavourable natural conditions are high
mountains, and the local causes of air pollution are the concentration of electricity production
and heavy industry in this area, the use of locally mined and extremely sulphur-rich lignite
and brown coal and the use of technologies which are outdated by western standards.
In the beginning of the period of transformation, hazardous waste were imported in Poland to
a great extent. According to Bernstorff and Pucket 1992 (here from Tellegen 1996) it is stated
that in the period from 1989 to 1992 at least 72 foreign firms have been involved in 64 waste
trade schemes with 13 countries. Half of the schemes originated in former West Germany.
Complete plants for incinerating waste and recycling used oil have been offered free, on
condition that the plants accept imports and the residues from these processes necessarily
remain in Poland.
Tellegen 1996 concludes that whereas in the former planned economies productive activities
were major contributors to environmental pollution, in the market economies consumption
patterns in fields such as housing and transport are important causes of environmental
damage, with energy use providing a good indicator. Whereas environmental problems in the
planned economies were often caused by over-exploitation of natural resources and excessive
quantities of pollution per unit of GDP, the environmental problems in the market economies
are much more a factor of the continued growth of consumption.
A general remark is given on the decline of production in the first years of transformation,
where he refers to the disintegration of CEE-countries and the dramatic fall in local
production levels. Reductions of 50% and more have become normal phenomena in the postcommunist period. In the short run, even if this trend has led to a reduction in environmental
pollution, it can hardly be considered to be an environmental success story. The closure of
factories or the drastic reduction of their output alone does not contribute to a long-term
solution to environmental problems.
There is now a tendency to follow western consumption patterns, and e.g. transport becomes
increasingly a private rather than a public provision, even though people are broadly aware of
the damaging environmental effects of such a development.
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New environmental policies has come in action. Forms of environmental impact assessment
have been introduced to incorporate environmental criteria in decision-making on industrial
activities and infra structural works with major environmental effects. In general, much is
expected of the use of financial instruments. In the past, the scales of fees and fines were too
low, and their payment was not always enforced. This has changed.
Transformation to market-economy means also globalization of the economies in the CEEcountries. The situation in e.g. Latvia has since 1991 been that the globalization process
largely has been the result of independent rather than government action. It has been private
enterprises in the form of trading companies and commercial banks that have done the most
to globalize the economy. Economic decision-making is to a great extent in the hands of
independent decision-takers (Dale 1996). Again, we see the trade and bank sector as the one
growing, while decline in industry in Latvia from 1991 adds to the picture.
There are several other points of views on the environmental consequences of transformation,
and more especially on the role played by enterprises during their restructuring activities. In
general, an understanding of the linkage between the economic decline in the first years in the
period of transformation, the reduced output from production, and therefore as a tendency a
reduction in the environmental impact is acknowledged.
Restructuring of firms
Assessing the environmental performance from industry during the second stage of
transformation is a more complex matter, and several authors do also have slightly changed
points of views on this.
E.g. World Bank 1996 states that transition has reduced environmental damage in most CEEcountries and NIS, with pollution dropping as a consequence of the fall in economic activity,
especially in industry. It is furthermore stated that the recovery in industrial output may not
be accompanied by equivalent increases in pollution, because of more effective
environmental regulation and improved enforcement (World Bank 1996, p. 33).
What then is the precise role of industry, and which role do policy and regulation play, and
what about the market. As overall principles, World Bank 1996 suggests following
integration of market, transformation and policy options:
"In all transition economies a combination of further market reforms and sound environmental
policies can improve environmental performance. First, changes in relative prices should
promote more efficient use of energy and natural resources. Second, privatisation and reduced
state interference in industrial decisions will encourage management to improve the operating
performance of existing plant, while replacing old equipment with new plants incorporating
cleaner production technologies. Well-designed environmental regulation and investments can
contribute to this process. Third, a clear institutional separation of enterprise ownership from
environmental regulatory authority should help ensure realistic environmental standards.
Fourth, foreign direct investment and international cooperation - such as through the Baltic
Sea cleanup programs - can bring in best environmental practices from around the world"
(World Bank 1996 p. 33).

If such a general policy statement, where price and trade liberalisation, sharp cuts in fiscal
and credit subsidies are evaluated to be crucial for forcing firms to adjust and turning the
enterprise sector around, an assessment of on-going practices is mostly relevant. The same
authors point to the quite diverse modes of restructuring in CEE-countries, and state that
industrial restructuring indeed has turned out to be highly decentralised in transition
8

economies. Output shifts between sub sectors have followed no obvious pattern. Heavy
industry, assumed to be the most overbuilt, has not contracted relative to light industry.
Branches have not systematically expanded or contracted as their relative competitiveness
has improved or deteriorated with the move toward international prices.
Instead, industrial restructuring has involved large changes in output and employment at the
firm level. Studies show that enterprise performance varies greatly within an industry.
Even if privatisation of state enterprises is crucial to long-term development of transition
economies, just as important is promoting the entry of new firms. Throughout history more
technical progress and improvements in productivity have come from new firms replacing
old firms - from "creative destruction" - than from reforms in old firms (World Bank 1996, p
63).
Furthermore, foreign investment is also assessed to be very valuable in that respect.
Foreigners bring capital, technology, management expertise, and access to markets - all
critical to enterprise restructuring in transition economies. What it can mean for environment
is described with an example:
"Foreign investments can make an enormous difference. Consider the case of a Polish
lightning company purchased by a Dutch businessman in 1991. The new owner invested
heavily in technical and managerial training ... [and] provided the Polish firm with technical
know-how and state-of-the-art equipment that not only increased productivity but also reduced
environmentally harmful emissions" (World Bank 1996, p 63).

Also the Aarhus conference in 1998 discussed the role of private business in contributing to
environmental improvement. Modernisation and restructuring of industry, and private
enterprises from Western Europe investing in Eastern Europe can contribute significantly to
environmental improvements by acting the same way in both East and the West
(Environment for Europe 1998).
Dialogue, capacity-building and policy
Some critical remarks, though, are at hand, and if pollution levels have fallen in the CEE
since the early 90s, it is because of reduced output, particularly industrial output, as the
transformation to market economies and the restructuring of industries have been taken place.
The big test according to Garvey 1998 is if CEE-countries and NIS can uncouple
environmental degradation from industrial expansion, and make their new growth
sustainable. He sees three factors influencing this: First, the quality and enforcement of
environmental regulation. Second, the incorporation of strong green element in their tax
structures. Third, the behaviour of their industrial sectors.
By stating that business in the EU has become increasingly environmentally conscious,
because of consumer preferences and the profitability perspective in eco-efficiency, Garvey
sees perspectives in the dialogue between leading industrialists in the EU and industry in
CEE, especially regarding steps to be taken to integrate environmental concerns, and promote
the practice of eco-efficient management in traditional as well as newly emerging industries
in CEEC/NIS.
Integrating environmental concerns in industry can be a question of institutionalising
environmental management schemes. Again, at the level of programmatic statements, one can
find different contributions that emphasise the role of private companies in the economic and
political context.
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OECD 1998 has pointed to the necessity of establishing a Basic Level Capacity for
development of cleaner production, and as policy statement based their approach to
environmental management in enterprises and cleaner technology on following
characteristics:
"- decisive action by all European countries can contribute to achieving more sustainable
patterns of production and consumption, regionally and globally;
- the opportunities for achieving this goal cost-effectively are particularly large in CEEC/NIS
due to the pollution- and resource-intensity of their economies;
- enterprises have a responsibility and, with an appropriate policy framework, the incentive to
implement effective environmental management practices;
- implementation of Cleaner Production Programmes in a number of CEEC has achieved
substantial environmental gains at low cost, enhanced the economic efficiency and
environmental performance of enterprises, improved the living conditions and employment
prospects of local communities, and contributed to environmentally - sound economic
restructuring;
- strengthened efforts are needed to overcome barriers to effective environmental management
in enterprises in CEEC/NIS;
- governments can play a crucial role in facilitating environmental management in enterprises
in CEEC/NIS" (OECD 1998, p 3).

Furthermore it is suggested that government programmes need to consider carefully what
they can achieve with different types of enterprises and sectors. E.g., enterprises which are
state-supported and/or in declining sectors are in many cases major polluters. Focused
intervention to deal with such specific problems, or as part of privatisation/restructuring, may
be the best approach, according to OECD, and the use of networks and services provided by
established enterprise development programmes could ensure that environmental
management is integrated into enterprise restructuring and development" (OECD 1998, p.7)
The framework conditions for promoting cleaner production and processing continuos
improvement in environmental management in enterprises are important, and in this respect
some of the initiatives taken by enterprises towards implementation of environmental
management systems are shaped by conditions like:
"Companies take measures to improve their environmental performance mainly because of
environmental regulation being more vigorously enforced. Market pressure is becoming
increasingly important. Companies in CEEC seeking to sell their goods in western markets are
required to improve their environmental performance. This is not so visible in the NIS. Both
regulatory and market pressures in CEEC have been significantly influenced by the EU
accession process, as the use of Cleaner Production is seen as part of the harmonisation
process of CEE economies with the standards of the EU. It is also a precondition for deeper
and broader economic relationships with world markets" (OECD 1997b, p 16).

At the political and regulatory level, interrelations between EU and CEE are evolving, and at
the enterprise-enterprise level, foreign investments and other long-term relations will have an
important role to play in spreading concepts such as environmental management and cleaner
production in a west-east context (Myrberg 1998).
Nevertheless, a remark on the difference between programmatic statements, policy-making,
business-commitments on the one side, and then on the other side the actual improvement in
the state of the environment, might be relevant.
A report from the European Environment Agency 1998 gives a picture of the state of the
environment. It is a second assessment formed as a key input for to the June 1998
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Environment for Europe conference in Aarhus, Denmark. The report builds on and updates
the first pan-European state of the environment report published in 1995 (the Dobris
assessment).
In general, and we will not here go into all kind of details, comments towards industry in the
report are that the relative contribution of industry to the problems of climate change,
acidification, tropospheric ozone and water pollution has decreased the last five years. In
Western Europe, environmental objectives are becoming integrated into industrial decisionmaking, resulting in falling emissions. However, such integration is not common in Eastern
Europe.
In CEE and the NIS, energy consumption has fallen by 23% since 1990 as a result of
economic restructuring, but it is expected to rise again as economic recovery takes off.
Greater efficiency in the production and use of energy is a key requirement of a more
sustainable energy policy.
A key measure of restructuring is the improvement in the efficiency with which the firm uses
inputs such as labour and materials. Is the firm able to produce more using the same level of
inputs? Improvement will lead to higher levels of production per worker. Pohl et al 1996 has
carried out a study, which attempts to measure different CEE-countries large firms
restructuring process and performance. Various measures are used including change in export
performance, factor productivity, profitability, and rate of return on capital. In our context,
the factor productivity is the most interesting, as it relates to the improvement of efficiency.
They found annual changes in variable factor productivity for large firms in some selected
CEE-countries. The results are shown in the table.
Table
.Annual change in variable
factor productivity
for large firms, 1992 - 1994 (per cent)
Bulgaria
Czech Republic
Hungary
Poland
Slovakia
Source: Pohl et al 1996

1,3
8,1
3,4
3
5,8

Using Poland as the example, a typical large company was able to produce 3 % more each
year using the same amount of labour and materials. Pohl et al 1996 discuss whether the
registered change in factor productivity can be explained, and they try out two possible
interpretation:
"One explanation for this improvement is that the large firms may have invested in a larger and more
modern stock of plant and equipment and thus could be more efficient in the use of labour and
materials. A more likely explanation is that these firms were able to reduce waste and inefficiency in
the use of labour and materials even though the equipment used was largely unchanged. In either case,
this improvement in factor productivity indicates the extent of enterprise restructuring" (Pohl et al
1996, p. 6)

Relative low energy prices have not provided a sufficient stimulus for energy efficiency in
Western Europe. In Eastern Europe, economic convergence with the West could reverse the
current trend towards lower energy consumption and lead to a resumption of growth in
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emissions of greenhouse gases and other air pollutants, particularly in the industrial, transport
and household sectors (European Environment Agency 1998).
Jimenez-Beltran 1998 evaluates some of the efforts already done this way:
"The report [second assessment] makes it clear that inevitable policy measures have not yet
produced a significant improvement in the state of the environment. Too many environmental
policies have led to "end-of-pipe" measures which have resulted in some improvements, but
not enough to cope with increasing infrastructure development, production and consumption
... Europe is still only at the beginning of its attempts to tackle the underlying problems that
continue to put pressure on its environment" (Jimenez-Beltran 1998).

It seems evident to go more in detail with the relation between industrial restructuring and
environmental changes, and especially based on a more close empirical focus on different
sectors, and selected countries. This we will do in the next section, and then return to the
discussion on the relation to the political and economic context.

RESTRUCTURING SO FAR - POLAND
With the picture from before on the bigger companies as the most difficult to restructure and
thereby staying the laggers in the transformation process, the potentials for a positive
influence on the environmental situation is at hand, simply due to the transformation of
Polish industry.
For Poland the change came by end of 1989 and for 1990 the industrial production at
constant prices went down to 70% of 1989 in the middle of 1990, raising to 75% towards the
end of 1990. For 1991 it was down to about 80% of the 1990 average, which means that the
industrial production were at about 60% of 1989 by the end of 1991, (Kierzkowski et al.)
The figures concerning the privatization of the big state enterprises tell a story of big
problems for the restructuring of this main part of Polish industry. It was a matter of finding
capital to make the necessary investments, also where the viability was quite evident. The
road to privatization has gone over turning the companies into joint stock or other forms of
companies with limited liability with the state holding 100% of the shares and then put them
up for sale, helped by a selected number of international private management consultants
(while Germany chose to use the State Owned "Treuhand" to do that task in East-Germany).
By mid 1992 30% of some 6.500 public enterprises were still reporting losses and required
budget subsidy. At the same time some 1700 companies, or 22% of all state enterprises due
to be privatised were moved into the joint stock / limited liability form, ready for sale. And
the law on privatization was made already in July 1990. But only in 1995 and onwards
something started to happen on privatization in Poland and till to-day major sectors (coal and
other mining), and major enterprises within different sectors (chemical industry) still remain
unchanged and in public hands.
The consequences for the environment then? Matuszewska & Spyrka 1995 state that in recent
years, there has been a significant improvement in the state of the environment in Poland. In
the period 1990 - 1993, yearly emission of air pollutants has decreased substantially, between
14 and 23 %, depending on substance. They consider the improvements to have four causes:
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a) cumulative effects of the implementation of stricter requirements
concerning industry, municipal management and transport.
b) stable level of expenditure for environmental protection.
c) decrease of the production volume in many industrial branches due to the
economic downturn of 1989 to 1992, resulting in a reduced use of energy, raw
materials and water.
d) restructuring and privatisation of industry, with a gradual decrease of the
role of heavy industry.
Intentional human activity for environmental protection is assessed to be responsible for an
estimated 30% of the improvements, but the authors do not argue more for this estimate, and
it seems very unsure, having also remarks on quality of data in mind (World Bank 1996,
Jimenez-Beltran 1998). An important point, however, is that the improvements gained are
assessed to be achieved using the possibilities within existing production processes, which
means that achieving further environmental improvements, major investments will be
required (Matuszewska & Spyrka 1995).
All in all a more precisely investigation into the relations between the transformation
processes, restructuring of industry and changes in environmental impact could help
understanding the preconditions for changes in sustainable direction and possible political
action supporting such changes.
Restructuring of industries and changes in environmental output
Discussion on transformation processes in CEE-countries needs to include the role of
industry. Instead of planning authorities telling firms what to produce and providing the
necessary inputs and financing, firms must now sell their products and services and buy their
inputs in the marketplace. Increased competition from imported products, working with new
markets, reduced demand for companies' products in traditional markets etc., has meant
severe economic depression in CEE-countries (Pohl et al 1996). Companies are restructuring
to meet new conditions, but how does that relate to environmental impact?
At the national level in Poland, it is possible to get a general picture, showing that from 1989
to 1991/92 the production volume felt, and so did the environmental impact, registered by
environmental indicators like given in the table following. From 1992 increased output has
been dominant. Nevertheless the environmental impact has not been following this trend, but
has continued to fall, more or less, which indicates that some kind of restructuring of industry
has been working - or at least technological change.
Table . Poland: Relations between GDP, Industry Gross Product and selected environmental indicators
Rates of growth
GDP. 1989 = 100
Industry Gross Product.
Emissions, unit is weight: 1989 = 100
Dust
SO2
NOX
Water
water usage
Sewage
sewage, untreated

1989
100
100

1990
88
76

1991
82
67

1992
84
69

1993
88
73

1994
92
82

1995
99
90

100
100
100

81
82
86

70
77
81

66
72
76

63
70
76

59
67
75

48
63

100

93

86

81

79

80

80

100

87

73

64

54

52

45

13

waste
industrial waste

100

84

75

71

71

71

72

Source: Own calculations based on data from World Economic and Social Survey 1997, OECD 1997,
OECD 1995 and Central Statistical Office

The tendency in a drop in production volume and at the same time a drop in environmental
discharges from 1989 - 1991/1992; and a rise in production volume (GDP and industrial
gross product) from 1991/92 , and at the same time continued reduction in environmental
output is clearly shown in the following figure. The figure is based on the table from before.

The general picture is clear, but we need to get more into different sectors and branches to be
able to understand the dynamics.
Relations between grow th and environment
100
90
80
70
GDP. 1989 = 100
Industry Gross Product.
Dust
SO2
NOX
water usage
sewage, untreated
industrial waste

index

60
50
40
30
20
10
0
1989

1990

1991

1992

1993

1994

1995

year

The decline in production volume of heavy industry and rise in production volume in e.g.
financial intermediation, will - even without changes in environmental management at
company level - as a result have that the amount and character of the environmental impact
will be changed. A table on growth of value-added by sector, as shown below, gives an
impression of the differences in growth rate.
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Table
Poland

: Growth of value-added by sector Share in GDP in per cent

in per cent
change
1992
1993

1994

1995

Agriculture, forestry, fishery

6,8

5,7

-14,9

11,6

Industry

34

8,6

10,3

9,9

Construction

7,8

1,1

2,7

7,3

Trade and repair

13,1

5,8

-1,5

4,4

Hotels and restaurants

0,4

2,3

7,3

5,9

Transport, storage and communication

6,2

-5,3

0,5

3,1

financial intermediation

0,5

29,1

102,1

19,4

Public administration and defence

6,1

5,2

7,8

4,1

Education

3,8

0,1

10,3

1,4

Health care and social security

4,2

0,5

4,1

2,9

Other

13

-8,4

5,2

3,9

Source: OECD 1997

As can be seen financial intermediation has really been growing, but as our interest is in
industry, a close look at this sector will be relevant. From 1992 especially manufacturing and
construction has been increasing, while mining and electricity and gas have either dropped by
20 % or been more or less at the same level. The more dynamic industries include some
technology-intensive ones, such as electronics, telecommunication equipment, automotive,
precision instruments and machinery (OECD 1997).
The different growth rates within the different sectors, and the decline of production volume
from 1989 within e.g. heavy industry, do have major influence on the environmental
situation. We will now take a closer look at some of the industrial branches and their
environmental output. As we mainly are interested in the developmental trends, we have not
added the real figures, but used indexed numbers.
In the first stage of transformation one could see a drastic cut in subsidies to producers and
consumers and the emergence of a new set of relative prices. Faced with hard budget
constraints and different demand patterns, firms had to adjust. Some did, and some did more
than others.
The problems remain particularly severe in a number of heavy industrial sectors such as coal
mining, steel, shipbuilding, and chemicals. E.g. coal mining has undergone severe
restructuring programmes in reality since the 1980s, and production volume went down by 23
% between 1989 and 1995 (OECD 1997, p. 79).
Coal mines had been given some autonomy in the early 1990s but were reconsolidated in
1993 into six joint-stock companies and one holding company. Wages went up in the mines
thus benefitting again from cross-subsidisation, and the liquidation of hopeless sites was
either postponed or implemented too slowly. Nevertheless, several initiatives have been
taken, also trying to cope with the situation that the production of hard coal is heavily
concentrated in the Katowice region, from which 97 per cent of the national output of coal
originates.
Indicators for performance within the hard coal production in Poland is given in the table
following.
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Table
indicators
Output

. Hard coal: Performance
1989

1990

1991

1992

1993

1994

1995

70
178
416
427

70
148
388
381

70
140
353
398

70
132
336
391

68
131
320
408

68
134
292
459

65
137
281
488

Number of mines
Output (millions tonnes)
Employment (thousands)
Output per worker (tonnes)
environmental indicators (ths t)
Dust

19,6

19,5

11,7

SO2

30

25,2

23,5

CO

5

3,5

2,6

250

259

164

water usage: Intake (hecto m3)
219
water usage: Outlet
216
industrial waste: production
52266
industrial waste: storage
18914
sewage: amount untreated
243
sewage: required treatment
221
sewage: treated
215
Source: Own calculations based on data from OECD 1997, p. 80 and Central Statistical Office

196
191
52424
20223
244
223
215

170
165
53655
22489
239
220
207

CO2

While focusing on the relation between production volume and environment, a more simple
model could illustrate the development in the period 1993 - 1995, where the production
volume and environmental indicators are indexed (1993 = 100). It is clearly demonstrated
that in the last year of the period, the performance has been improved, and the environmental
emissions have dropped remarkably, which is a result of restructuring activities of this
branch.
Table

. Hard coal: Performance indicators
1993 = 100

1993

1994

1995

Volume Output

100

102

105

Output per worker

100

113

120

Dust

100

99

60

SO2

100

84

78

CO2

100

104

66

Water outlet

100

88

76

Source: Own calculations based on data from OECD 1997, p. 80
and Central Statistical Office

In another branch, production of chemicals, the pattern is a bit different. Reduction of
environmental emissions per produced unit shows very clearly to be the case for the air
pollutants SO2, CO and dust, while the emitted CO2 per unit show some variation, but no
decrease.
Table . Chemicals incl. fertilizers. Production
volume and environment
Output; 1993 = 100
Production volume - Output
Environmental indicators
Dust
SO2
CO
CO2

environ.indicator/ prod. unit
1993
100

1994
119

1995
142

1993
100

1994
100

1995
100

100
100
100
100

63
97
101
141

69
44
111
144

100
100
100
100

53
82
85
118

49
31
78
101
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water usage
100
103
107
water outlet
100
103
107
industrial waste: production
100
118
129
industrial waste: storage
100
128
147
Source: Own calculations; data from OECD 1997 and Central Statistical Office

100
100
100
100

87
87
99
108

76
75
91
104

The amount of waste-storage has been growing, but it must be noted that waste-storage is
included in the figures of the total production of waste.
As of the start of 1998, the share of private entities in sectors such as mail, mining, fuels,
power generation, defence industry, heavy chemicals, telecommunications, air and rail
transportation, sugar, spirits, and insurance was still very limited or altogether non-existent.
To some extent, the economic performance gap between the public dominated sectors and the
private sector may be attributed to the fact that in a number of branches privatisation has
tended to start with the more profitable enterprises. It may also stem from inherited liabilities,
burdening some traditional heavy industries, but not the newly created firms (OECD 1998b, p
55).
When we take a look at metal cuttings machines, we will se nearly the same pattern like for
chemicals: increasing output, while the environmental indicators show decrease in
environmental impact.
Table

. Metal Cuttings machines. Production volume and environment

Output; 1993 = 100
Output

1993
100

Environmental indicators
Dust
100
SO2
100
CO
100
CO2
100
water intake
100
water outlet
100
waste-production
100
waste-storage
100
Source: Own calc.; data from OECD 1997,Central Statistical Office

1994
87

1995
106

89
82
77
120
90
89
101
97

68
76
75
131
85
84
95
119

environ. indicator /prod.uni
t
1993
1994
1995
100
100
100
100
100
100
100
100
100
100
100

102
94
88
138
103
102
116
111

64
72
71
124
80
79
90
112

It is noteworthy that the production volume of metal cuttings machine decreases with 13 per
cent from 1993 to 1994, but the outlet of CO2 increases with 20 percent. When we come to
the investigations at company level, which is planned for the continued research, we will get
closer to explanations, but for now it will be enough to note that the CO2 emission from
metal cuttings is not more than one tenth of the emission from the chemicals branch.
Production of cement is remarkable. The waste production has decreased absolutely
dramatically, which can be seen in the next table.
However, as the waste-production in 1995 is not more than 0,04 % of the total Polish wasteproduction, whereas the dust, CO and CO2 is between 3 and 5 %, it is obvious that the
reduction of the amount of waste is not the most outstanding problem to be solved, and
therefore demonstrates very good a possible gap between the somehow first and more easy
initiatives, often being solutions, which are win-win investments, and then harder decisions
meaning introduction of budget-demanding new technology and decent restructuring activity.
Table

. Cement. Production volume and environment

environ. indicator /prod.uni
t
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Output; 1993 = 100
Output

1993
100

Environmental indicators
Dust
100
SO2
100
CO
100
CO2
100
water outlet
100
waste-production
100
Source: Own calc.; data from OECD 1997,Central Statistical Office

1994
113

1995
114

1993
100

1994
100

1995
100

88
95
101
133
106
141

71
85
89
142
102
8

100
100
100
100
100
100

78
84
89
118
94
124

63
75
78
124
89
7

The last example in this row of examples is from the energy-sector, being the major polluter
of air and sewage. Approximately 80 % of the total emission of SO2 and CO2 in Poland is
coming from the production of electricity, 55 % of the dust as well. It can be seen that the
impact from dust has dropped to two-third of the 1993-level in this small period, while the
CO2-emission on the contrary has increased.
Table

. Electricity. Production volume and environment

Output; 1993 = 100
Output

1993
100

Environmental indicators
Dust
100
SO2
100
CO
100
CO2
100
water outlet
100
waste-production
100
Source: Own calc.; data from OECD 1997,Central Statistical Office

1994
101

1995
104

89
98
86
111
100
100

69
95
80
113
105
96

environ. indicator /prod.uni
t
1993
1994
1995
100
100
100
100
100
100
100
100
100

88
98
85
110
100
99

66
92
77
109
101
92

As can be seen from the varies examples, there are some common tendencies regarding the
linkages between industrial change and environmental output. There is a decrease in
environmental output in line with a reduction of production volume, then followed by an
increase in production volume, but here with stable or continued reduction of some
substances. Of the chosen environmental indicators mainly CO2 is increasing with increasing
production volume, while dust, SO2, NOX, sewage and waste are showing reductions.
In the steel sector there are more signs of progress towards restructuring. State-of-the-art
technologies are now in place in a number of steel-mills: 60 per cent of capacity now relies
on continuos casting, against 8 per cent in the early 1990s. At the same time, employment
shrank from 147000 to 90000. The number of loss-making firms has declined. The
authorities' steel sector recovery program involves financial assistance, but also protection
against import competition. However, a restructuring program is being discussed with the
European Commission now (OECD 1998b).
E.g., forthcoming is the privatisation of a large steel mill, Huta Sendzimira. It was
commercialised in 1997, and a tender was organised in 1998 to select a strategic (possibly
foreign) investor. The company's heavy debt reflects the considerable investments it has
undertaken to modernise its production apparatus, including from an environmental point of
view (OECD 1998b, p 141).
This last example demonstrates very good the complex linkages between restructuring,
privatisation, environmental performance and government policy.
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IN CONCLUSION
We have pointed out a main trend regarding industrial restructuring in EU and CEE. Our
main effort have been in analysing the specific trends regarding industrial restructuring and
the environmental consequences in CEE, where changes in Poland have been the main
example.
Concerning the causes for the changes, we have showed interrelations at the national level in
Poland - GDP and environmental changes. We have pointed out that the general change in
development of sectors as such will change the amount and character of environmental output
as the more heavy polluting sectors are declining, while communication, light industry,
service are growing.
Finally we have demonstrated that in different branches there are changes, which do not only
affect the production volume, but also - based on increased efficiency and restructuring
processes; closing down old and in-efficient, polluting companies etc. - affect the
environmental output. However, the picture is diverse, and the question has been raised, as to
which amount the continuous growth will or will not offset the gains. A more principle
discussion on the environmental effects of industrial restructuring in the context of societal
transformation is on-going, and different points of view have been presented. In this
discussion, the difference between eco-efficiency, environmental management, resourceoptimization on the one side, and real improvement in environmental performance that relates
to sustainable development has become clear.
We have focused on the amount of environmental output, and only at a general level
registered changes in the character of environmental output. We have mentioned, but not
empirical analysed, the importance of the environmental regulatory system in its relation to
economic restructuring. Different company strategies in a period of transformation will also
have possibilities for supporting more environmentally friendly practices and introducing
cleaner technology etc. - while investments anyway are to be done - but companies will at the
same time be under pressure towards profitability, cost-efficiency and product-development.
An inventory of to which extent - if at all - environmental considerations are applied in the
process of establishing and restructuring companies in Poland and other CEE-countries,
could valuable rely on analyses as the one we have been carried out here, but a more
extended understanding of the linkages between industrial restructuring and environmental
changes could consist of case-studies of different companies within different branches.
The options and applicability of a better understanding of the relation between transformation
and environment, while focusing on restructuring of industry is obvious; e.g. for policy
evaluation and recommendation - which is also demonstrated in the section, where we
discuss different approaches to the issue.
Specific environmental policies and their implementation can be or have been supportive for
environmental progress during restructuring of companies. Other policies do also affect the
processes of restructuring industries, such as mass privatisation programmes, general
development of finance-sector etc.
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Technology schemes, loan- and subsidy schemes, foreign investments and international
cooperation activities are also examples on activities that will have an effect at company
level, mainly regarding the introduction of cleaner technology and pollution prevention
practices.
The economic restructuring offer possibilities for political intervention in support of
environmental improvements. An EU-CEE alliance towards a more sustainable production is
- or could be - in the making on several levels.
First, foreign direct investments from EU-companies in CEE-countries can push
environmental improvements by "exporting" modern business-attitudes to environment.
Second, a development of a wider European market will make industry orient itself to
common standards. Third, restructuring experience already undertaken in EU can influence
the industrial restructuring efforts made in CEE, as well as EU-enterprises will have to take
due notice of competition from CEE-companies. Fourth, EU-enlargement means
approximation also on environmental issues, and this makes the agenda more or less a
common European one, despite differences in accession strategies. Fifth, while systemconforming in the EU and system-transforming in the CEE, changes within heavy industry,
which is a main and big polluter, are being undertaken, and linked to different national
policies, hence a common interest in adjusting restructuring policy towards common
perspectives.
However, the main force behind industrial restructuring in EU as in CEE are in the long run
also a commitment to the same kind of system, market economy, where a discussion about
the power of market forces to make real environmental improvements will be met with the
demands on public intervention to make production in Europe more sustainable. In this
discussion a regional alliance for a sustainable future could converge.
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